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

1. With regard to any nucleotide and/or amino 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 international application as filed.

b. furnished subsequent to the international filing date for the purposes of international search (Rule 13ter. 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, D 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:

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2022)
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Box No. II 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 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. El 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 international search can be carried out, specifically:

3. % Claims Nos.: 6-44, 52-77, 85-86, 91-131, 139-156, 166-175, 178
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 lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-*"*.Please See Supplemental Page-***-

1. I:l As all 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 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. K{ 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 1-5, 45-51, 78-84, 87-90, 132-138, 157-165, 176-177, 179, and SEQ ID NO: 1 (SOD1 nucleic acid
sequence), (MX)#(EX)#(mMX)(EXYEX) EXH XN XN mMXUEXYMXYUEX) MXY ORI DO mXHmX)EmX)HEX)H#(mX) (antisense
chemical modification pattern), (mX)#mX#(mX)(RX)(mX)(EX)mX)ENmMX)EXHmX)MXNmX X MX)mX) (sense chemical
modification pattern), compound of formula I-1 (compound structure), R1 (5' terminal group structure), L1 (linker L structure).

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

I___I 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.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)
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-***-Continued From Box No. Ill: Observations where unity of invention is lacking-***-

This application contains 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 must be paid.

Groups I+, Claims 1-5, 45-51, 78-84, 87-90, 132-138, 157-165, 176-177, 179, and SEQ ID NO: 1 (SOD1 nucleic acid sequence),
(XWX mXUEUE)EXY XY EXNHMX) EXNMXNEX)mXY O mX P EXRMXE(mMXYEmX ) (EX)#(mX) (antisense chemical modification
pattern), (MX}#mXPHmXHX)YMX)EXYmMX)EX)MXYEXNMXYmX)mX)EX ) mX)#(mX) (sense chemical modification pattern), compound
of formula I-1 (compound structure), R1 (5' terminal group structure), L1 (linker L structure) are directed towards antisense compounds
and cells, vectors, and methods associated therewith.

The antisense compounds, cells, vectors, and methods of Claims 1 (in-part), 3-5 (each in-part), 45 (in-part), 49-50 (each in-part), 78
(in-part), 79-81, 82 (in-part), 83-84, 87, 88 (in-part), 80, 132 (in-part), 137-138 (each in-part), 157-159 (each in-part), 162/157-158, 176
(in-part) are believed to encompass the first named invention of Groups I+ and are the claims that will be searched without fee to the
extent that they encompass SEQ ID NO: 1 (first exemplary SOD1 nucleic acid sequence),
(mXBEEXH#MXYONENEXNMXYEXHMX)YEXNMXN XY mXYEE MO MXPEMXPEMX)MEE)#(MX) (first exemplary antisense
chemical modification pattern), (mX)#(mX)#(mX)EX)(mX)EX)mX)EXHMXYEXNMXHMXYmX)EXEmMX)#(mX) (first exemplary sense
chemical modification pattern), compound of formula I-1 (first exemplary compound structure), R1 (first exemplary 5' terminal group
structure), L1 (first exemplary linker L structure). This first named invention of Group I+ has been selected to encompass the first species
of each of the genera found in claims 1, 3-5, 45, 49-50, 78, 82, 88, 132, 137-138, 157-159, 176 based on the guidance set forth in section
10.54 of the PCT International Search and Preliminary Examination Guidelines.

Applicant is invited 1o elect additional SOD1 nucleic acid sequence(s), antisense and sense chemical modification pattern(s), compound
structure(s), 5' terminal group structure(s), linker L structure(s) to be searched. Additional SOD1 nucleic acid sequence(s), antisense and
sense chemical modification pattern(s), compound structure(s), 5' terminal group structure(s), linker L structure(s) will be searched upon
the payment of additional fees. Applicants must specify the searchable claims that encompass any additionally elected SOD1 nucleic
acid sequence(s), antisense and sense chemical modification pattern(s), compound structure(s), 5' terminal group structure(s), linker L
structure(s). Applicants must further indicate, if applicable, the claims which encompass the first named invention, if different 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 result in only the first claimed invention to be searched/examined. Exemplary elections would be SEQ ID NO: 12 (SOD1 nucleic acid
sequence), (MXED)FHmMXYmX)mX)(EXYmXYmX)mX)mXYmX)mXYmX)YEXHEMIMEOOHmMXEMX M (mX#( DX)#(mX) (antisense
chemical modification pattern), (mX#(mX)#(mX)mX)(mX)(PX)EXHENMX)YEXNmMX)mX)mXYmXPHmX)#(mX) (sense chemical
modification pattern), compound of formula I-2 (compound structure), R2 (5' terminal group structure), L2 (linker L structure).

Groups I+ share the technical features including: a double stranded RNA or dsRNA molecule comprising a sense strand and an
antisense strand, wherein the antisense strand comprises a sequence substantially complementary to a SOD1 nucleic acid sequence; a
dsRNA comprising an antisense strand and a sense strand, each strand with a 5' end and a 3' end, wherein: 1. the antisense strand
comprises a sequence substantially complementary to a SOD1 nucleic acid sequence; 2. the antisense strand comprises a chemical
modification pattern; 3. a portion of the antisense strand is complementary to a portion of the sense strand; and 4. the sense strand
comprises a chemical modification pattern, wherein "m" corresponds to a 2'-O-methyl modification; "f' corresponds to a 2'-fluoro
modification; "#' corresponds to a phosphorothioate internucleotide linkage; and "X" corresponds to any nucleotide of A, U, G, or C; a
vector comprising a regulatory sequence operably linked to a nucleotide sequence that encodes a dsRNA molecule substantially
complementary to a SOD1 nucleic acid sequence; a cell comprising the vector; a recombinant adeno-associated virus or rAAV
comprising the vector and an AAV capsid; a branched RNA compound comprising: two or more RNA molecules comprising 15 to 35
nucleotides in length, and a sequence substantially complementary to a SOD1 mRNA, wherein the two RNA molecules are connected to
one another by one or more moieties independently selected from a linker, a spacer and a branching point; a branched RNA compound
comprising two or more dsRNA, said dsRNA comprising an antisense strand and a sense strand, each strand with a 5' end and a 3' end,
wherein: 1. the antisense strand comprises a sequence substantially complementary to a SOD1 nucleic acid sequence; 2. the antisense
strand comprises a chemical modification pattern; 3. a portion of the antisense strand is complementary to a portion of the sense strand:;
and 4. the sense strand comprises a chemical modification pattern, wherein "m" corresponds to a 2'-O-methyl modification: "f* -
corresponds to a 2'-fluoro modification; "#" corresponds to a phosphorothioate internucleotide linkage; and "X" corresponds to any
nucleotide of A, U, G, or C, wherein the two or more dsRNA are connected to one another by one or more moieties independently
selected from a linker, a spacer and a branching point; a compound of formula I: L-(N)n, wherein: L. comprises an ethylene glycol chain,
an alkyl chain, a peptide, an RNA, a DNA, a phosphate, a phosphonate, a phosphoramidate, an ester, an amide, a triazole, or
combinations thereof; and N is a double stranded nucleic acid comprising 15 to 35 bases in length comprising a sense strand and an
antisense strand; wherein: the antisense strand comprises a sequence substantially complementary to a SOD1 nucleic acid sequence,
wherein the sense strand and antisense strand each independently comprise one or more chemical modifications; and wherein n is 2, 3,
4,5, 6,7 or 8; a method of treating or managing amyotrophic lateral sclerosis or ALS, comprising administering to a patient in need of
such treatment or management a therapeutically effective amount of a double stranded RNA or dsRNA molecule comprising a sense
strand and an antisense strand, wherein the antisense strand comprises a sequence substantially complementary to a SOD1 nucleic acid
sequence. These shared technical features are previously disclosed by US 2019/0169608 A1 to Phio Pharmaceuticals Corp. (hereinafter
“Phio”), as further evidenced by US 2020/0385737 A1 to UNIVERSITY OF MASSACHUSETTS (hereinafter “Massachusetts”), and
further in view of Massachusetts.

Phio discloses a double stranded RNA or dsRNA molecule comprising a sense strand and an antisense strand, wherein the antisense
strand comprises a sequence substantially complementary to a SOD1 nucleic acid sequence (a dsRNA construct comprising a sense
strand and an antisense strand which hybridizes to said sense strand and to mRNA of a target SOD1 gene; paragraphs [0006], [0063],
[0091]); a dsRNA comprising an antisense strand and a sense strand, each strand with a 5' end and a 3' end, wherein: 1. the antisense
strand comprises a sequence substantially complementary to a SOD1 nucleic acid sequence; 2. the antisense strand comprises a
chemical modification pattern; 3. a portion of the antisense strand is complementary to a portion of the sense strand: and 4. the sense
strand comprises a chemical modification pattern, comprising 2'-O-methyl modification, 2'-fluoro modification; and phosphorothioate
internucleotide linkage; and nucleotides of A, U, G, or C (a dsRNA construct comprising a sense strand and an antisense strand which
hybridizes to said sense strand and to mRNA of a target SOD1 gene, wherein the sense and antisense strands comprise chemical

-***-Continued Within the Next Supplemental Box-***-
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-***-Continued from previous Supplemental Box-***-

modifications comprising 2'-O-methyl modification, 2™-fluoro modification; and phosphorothioate internucleotide linkage; and nucleotides
of A, U, G, or C; abstract, paragraphs [0006], [0063], [0083], [0091]); a vector comprising a regulatory sequence operably linked to a
nucleotide sequence that encodes a dsRNA molecule substantially complementary to a SOD1 nucleic acid sequence (a vector
expressing at least one strand of a dsRNA comprising an antisense strand which hybridizes to a sense strand and to mRNA of a target
SOD1 gene, which would intrinsically involve a regulatory sequence operably linked to a nucleotide sequence that encodes a dsRNA
molecule; paragraphs [0006], [0048], [0063], [0091]); a cell comprising the vector (a cell comprising the vector; paragraph [0049]); a
methed of treating or managing amyotrophic lateral sclerosis or ALS, comprising administering to a patient in need of such treatment or
management a therapeutically effective amount of a double stranded RNA or dsRNA molecule comprising a sense strand and an
antisense strand, wherein the antisense strand comprises a sequence substantially complementary to a SOD1 nucleic acid sequence (a
method of treating or managing a disease involving faulty SOD1 expression, such as ALS, as shown by the Massachusetts evidentiary
reference (SOD1 mutations account for the vast majority of inherited cases of ALS; paragraph [0005]) comprising administering to a .
patient in need of such treatment or management a therapeutically effective amount of a dsRNA molecule comprising a sense strand and
an antisense strand, wherein the antisense strand comprises a sequence substantially complementary to a SOD1 nucleic acid sequence;
paragraphs [0006], [0063], [0083], [0091], [0228], [0294]; claims 51, 67, 68).

Phio does not disclose a recombinant adeno-associated virus or rAAV comprising the vector and an AAV capsid; a branched RNA
compound comprising: two or more RNA molecules comprising 15 to 35 nucleotides in length, wherein the two RNA molecules are
connected to one another by one or more moieties independently selected from a linker, a spacer and a branching point; a branched
RNA compound comprising two or more dsRNA, wherein the two or more dsRNA are connected to one another by one or more moieties
independently selected from a linker, a spacer and a branching point; a compound of formula I: L-(N)n, wherein: L comprises an ethylene
glycol chain, an alkyl chain, a peptide, an RNA, a DNA, a phosphate, a phosphonate, a phosphoramidate, an ester, an amide, a triazole,
or combinations thereof; and N is a double stranded nucleic acid comprising 15 to 35 bases in length comprising a sense strand and an
antisense strand; wherein: the antisense strand comprises a sequence substantially complementary to a SOD1 nucleic acid sequence,
wherein the sense strand and antisense strand each independently comprise one or more chemical modifications; and wherein n is 2, 3,
4,5,6,7or8.

Massachusetts discloses a recombinant adeno-associated virus or rAAV comprising the vector and an AAV capsid (rAAVs comprising an
AAV capsid are used to deliver ds siRNAs into cells; paragraphs [0009], [0015], [0267], [0426], [0433)); a branched RNA compound
comprising: two or more RNA molecules comprising 15 to 35 nucleotides in length, and a sequence substantially complementary to a
gene mRNA, wherein the two RNA molecules are connected to one another by one or more moieties independently selected from a
linker, a spacer and a branching point (a di-branched RNA compound comprising two RNA molecules that are between 15 and 35 bases
in tength, comprising a region of complementarity which is substantially complementary to COORF72 mRNA, wherein the two RNA
molecules are connected to one another by one or more moieties independently selected from a linker, a spacer and a branching paint;
paragraph [0075]); a branched RNA compound comprising two or more dsRNA, said dsRNA comprising an antisense strand and a sense
strand, each strand with a 5’ end and a 3' end, wherein: 1. the antisense strand comprises a sequence substantially complementary to a
nucleic acid sequence; 2. the antisense strand comprises a chemical modification pattern; 3. a portion of the antisense strand is
complementary to a portion of the sense strand; and 4. the sense strand comprises a chemical madification pattern, comprising
2'-0-methyl modification, 2'-fluoro modification; and phosphorothioate internucleotide linkage; and nucleotides of A, U, G, or C, wherein
the two or more dsRNA are connected to one another by one or mare moieties independently selected from a linker, a spacer and a
branching point (a di-branched RNA compound comprising two dsRNA molecules, each comprising a sense and an antisense strand,
wherein the antisense strand comprises a sequence substantially complementary to a target nucleic acid sequence and to a portion of
the sense strand, and wherein the antisense and sense strands comprise a chemical modification pattern comprising 2'-O-methyl
maodification, 2'-fluoro modification; and phosphorothioate internucleotide linkage; and nucleotides of A, U, G, or C, wherein the two or
more dsRNA are connectled to one another by one or more moieties independently selected from a linker, a spacer and a branching
point; paragraphs [00186], [0022], [0023], [0029], [0075], [0098], [0238]); a compound of formula I: L-(N)n, wherein: L comprises an
ethylene glycol chain, an alkyl chain, a peptide, an RNA, a DNA, a phosphate, a phosphonate, a phosphoramidate, an ester, an amide, a
triazole, or combinations thereof; and N is a double stranded nucleic acid comprising 15 to 35 bases in length comprising a sense strand
and an antisense strand; wherein: the antisense strand comprises a sequence substantially complementary to a target nucleic acid
sequence, wherein the sense strand and antisense strand each independently comprise one or more chemical modifications; and
whereinnis 2,3, 4, 5, 6, 7 or 8 (a compound of formula |, wherein L is selected from an ethylene glycol chain, an alky! chain, a peptide,
RNA, DNA, a phosphate, a phosphonate, a phosphoramidate, an ester, an amide, a triazole, and combinations thereof, and N is a double
stranded nucleic acid comprising 15 to 35 bases in length comprising a sense strand and an antisense strand; wherein: the antisense
strand comprises a sequence substantially complementary to a target nucleic acid sequence, wherein the sense strand and antisense
strand each independently comprise one or more chemical maodifications; and wherein n is 2, 3, 4, 5, 6, 7 or 8; paragraph [0100]).

It would have been obvious to a person of ordinary skill in the art, at the time of the invention, to have modified the vector and antisense
compound, as previously disclosed by Phio, for the integration of a rAAV comprising the vector and an AAV capsid, and a branched RNA
compound comprising two or more dsRNA, wherein the two or more dsRNA are connected to one another by one or more moieties
independently selected from a linker, a spacer and a branching point, and a compound of formula |, wherein L comprises an ethylene
glycol chain, an alkyl chain, a peptide, an RNA, a DNA, a phosphate, a phosphonate, a phosphoramidate, an ester, an amide, a triazole,
or combinations thereof; and N is a double stranded nucleic acid comprising 15 to 35 bases in length comprising a sense strand and an
antisense strand; wherein: the antisense strand comprises a sequence substantially complementary to a target nucleic acid sequence,
wherein the sense strand and antisense strand each independently comprise one or more chemical modifications; and wherein n is 2, 3,
4,5, 6,7 or 8, based on the teachings of Massachusetts, as this modification would provide the capability of generating compounds
capable of delivering two or more dsRNA molecules comprising antisense activity against SOD1 mutated gene, wherein the antisense
compounds are branched, comprise a well-defined chemical structure, and comprise base and internucleotide linkage modification,
thereby providing improved antisense nucleotide compounds with greater structural stability, and therefore greater therapeutic efficacy in
diseases, such as ALS, that are caused by SOD1 mutation.

Since none of the special technical features of the Groups I+ inventions are found in more than one of the inventions, and since al! of the
shared technical features are previously disclosed by the Phio and Massachusetts references, unity of invention is lacking.
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