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Minimum documentation searched (¢lassification system followed by classification symbols)
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Ses Search History document
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Y WO 2020/030027 Al (OXFORD UNWERSITY INNOVATION LIMITED) 13 February 2020; 1-18, 23-27, 30, 32-34,
Page 3,7, 9, 10, 12-1B, 22-24, 26, 29, 31, 43 B1-92
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Y WO 2020/115494 A1 {OXFORD UNIVERSITY INNOVATION LIMITED) 11 June 2020; Page 30, 32-34
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docuent which may throw doubts on priori% claim(s) or which
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special Teason (as specified)

document referring to an oral disclosure, use, exhibition or other means
dacument published prior to the international filing date but later than
the priority date claimed
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later doguement published afier the international filing date or priority
date and not in conflict with the ag;igminn_but cited to undgmand
the principle or theory underlying the invention

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

document of particular relevance; the claimed inveation cannot
be considered to involve an inventive step when the document is
combined with ane or moze other such documents, such combination
heing chvious to a person skilled i the art

“&" document member of the same patent family

Date of the actnal completion of the intemational search
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INTERNATTONAL SEARCH REPORT " | International application No.

PCTIUS22720081

Box No. I Nucleotide and/ar amino acid selqu!ncc(s) (Continuation of ftem Lc of the first sheet)

1. With regard to any aucleotide and/or amine acid sequence disciosed in the international application, the intemational search was
carried out on the basis of a sequence listing:

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

b. D furnished together with the intcmational applicationunder PCT Rule 13fer 1(a) for the purposes of intemational search
only in the form of an Annex C/ST.25 toxt file.

c. furnished subsequent 1o the international filing date for the purposes of inlernational search only.
m in the form of an Annex C/ST.25 text file (Rule 13zer 1(a)).
[ ] o papor or in the form of an image file (Rule 13fer. (b) and Administrative Instrustions, Scotion 713).

2, In addition, in the case that more than one version or copy of a sequence listing has heen filed or farnished, the required
statements {hat 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:
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INTERNATIONAL SEARCH REPORT Tntermational application o,
PCTAS22/20061

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 fellowing reagons:

L I:l Claims Nos.: :
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
becanse they relate to parts of the international application that do not comply with the prescribed requiréments 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(a).

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

This International Searching Authority found multiple inventions i thig international application, as follows:
- _Dlaase See Supplemental Page-**"-

I I:I As all required additional search fees were timely paid by the applicant, this nterriational search report covers all searchable
claims,

2, D As all searchable claims could be searched without effort justifying additional fees, this Anthority 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 ¢laims Nos..

4, bli No required additional search fees were timely paid by the apglicsmt. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
Group I+, Claims 1-82; SEQ ID N©O: 106 (oligonucieatide sequence); SEQ 1D NO: 1 (cationic domain); SEQ iD NO: 20
{hydrophobic domain); SEQ ID NO: 31 (peptide saquence ); [paptide]-jlinker]-[ollgonucleotide] (structure); T1-(CR1R2)n-T2Z
wherain T1 is NH-, T2 ig -NH-, n is 1, Y1 is absent, X1 is absent, Z1 ig an oligonuclectide, Y2 is absant, X2 is absent, ZZls
hydrogen {linker)
Remark on Protest I:' The additionsk search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee. ‘ )
D The additional search fees were accompanied by the applicant's profest but the applicable protest
fee was 0ot paid within the time limit specified in the invitation,
D Mo protest accompanied the payment of additional search fees.

Form PCT/1SA/210 (continuation of first sheet (2) (July 2019)

10

20

30

40

50



(96) JP 2024-511955 A 2024.3.18

INTERNATIONAL SEARCH REPGRT Tnternational application Mo,

PCT/US22/20061

~"-Continued From Buax No. lIl: Observations where unity of inventjon Is lacking-"""-

This application contains the following inventions or groups of invantions 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 appropriete additional examination faea must be paid.

Group i+, Claims 1-92; SEQ |D NO: 106 {oligonuclactide sequence); SEQ ID NO: 1 {catlonic domain); SEQ ID NO: 20 (hydrophobic
domaln); SEQ ID NO: 31 (peptide sequence); lpeptide]{linker]-{oligonucieatide] (structure); T1-(CR1R2)n-T2 wherein T1 is NH-, T2 is
“NH-, nis 1, Y1 i3 absent, X1 is absent, Z1 is an oligonuclectide, Y2 is absent, X2 is absent, Z2 is hydrogen (linker} are directed {owards
methads of treating a subject having Duchanne muscular dystrophy.

The methods of Clalms 1, 2 (In-part), 3-4, 5-19 (each in-part), 23-27 (each In-part), 30 {in-part), 32-34 {each in-part}, 39 (in-part}, &1-92
{each In-part) are believed to encompass the first named invention of Group H and are the claims that will be searched without fes to the
exient that they encompass SEQ ID NQ: 106 (first exemplary oligonudectide sequence); SEQ ID NO: 1 (first exemplary cationic
domainy; S8EQ |D NO: 20 (first exemplary hydrophobic domain); SEQ |D NO: 31 (first exemplary peptide sequencs);
{peptidej-{inker-[ollgonucieatide] (first exemnplary structure}; TI-(CR1R2)n-T2 wherein T1is NH-, T2 is -NH-, n Is 1, ¥'1 |s absent, X1 is
absent, Z1 is an cligonuclectide, Y2 is absent, X2 |s absent, Z2 is hydragen (first exemplaty linker). ' '

Applicant is invited to elect additional aligonuclectide sequence(s), cationic domain{s), hydraphobic domain{s), peptide sequancels},
structura{s) and linker{s}, with specified SEG ID NO: for each, or with spacified substitution(s) at spacified site(s) of a SEQ ID NO:, such
that the sequence of sach elected species Is fully specifiad (.. no optional or variable residues or substituents), to ba searched.
Additional cligonuclectide sequence(s), cationic domaln(s), hydrophobic domain(s), peptide sequenca(s), structura(s} and linker(s) will
be searched upon the paymant of additional fees. Applicants must specify tha searchable claims that encompass any additionaily
elected oligonucleotide sequenca(s), cationic domain(s), hydrophobic domaln(s), peptide sequence(s), structure{s) and linker(s).
Applicants must further indicate, if applicable, the claims which encompess the first named Invention, If different than what was indicated
abava 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 tha first claimed invantion to be searched/examined. An exemplary election would be SEQ ID NO: 107 (oligonuclectide secquance);
SEQ ID NO: 2 {cationic domain); SEQ ID NO: 21 {hydrophoblc dormain); SEQ ID NO: 32 [peptide sequence).

No technical festures are shared between the oligonuclectide sequences, cationic domains, hydrophobic domains, peplide sequences,
structures and linkers of Groups I+ and, accordingly, thesa groups lack unity & priori, .
Additionally, even If Groups |+ wera considerad to shara the technical featuras including: a method of treating a subject having
Duchenne muscular dystrophy, the mathod comprising administering 1 ma/kg to 60 mg/kg of a conjugate of an aligonuclectide and &
peptide covalently bonded of linked via a linker to the cligonuclectide, the peptide comprising at least one cationic domain comprislng at
least 4 amino acid residues and at least one hydrophobic domain comprising at loast 3 amino acld residues, provided that the peptide
comfiHses a total of 7 to 40 amina acid residues, and provided that the at least one cationic domaln comprises a beta-alanine rasidue In
combination with arginine andfor histidine residues; and the cligonuciaotide comprising a total of 12 to 40 contigucus nucleobases,
wherein at least 12 contlguous nuclecbasas are complementary 1o a target sequence in a human dystrophin gene; these shared
tachnical features are previously disclosed by US 9,862,948 B2 (SAREPTA THERAFPELITICS, INC.} (hereinafter ‘Sarapta’} In view of
WO 2020030927 A1 (OXFORD UNIVERSITY INNOVATION LIMITED) (hereinafter ‘Oxford').

Sarepta discloses a method of treating a subject having Duchenne muscular dystrophy {a methad of treating a subject having Duchenne
muscular dystraphy; column 3, ines 9-15; column 116, lines 22-24}, the method comprising administering 1 mgfig to 60 malkg of &
conjugata of an oligonuclectide (the method comprising.administering 1 mg/ky to 60 mg/kp of a conjugate of an oligonucleotide; column
3, lnes 9-15; column 448, lines 12-19) and a peptide covalently banded or linked Va a linker to the cligonuclaotide (a peptide covalenty
bonded or finked via a linker to the oligonuclaotide; abstract; column 13, lines 54-55), and the oligonuclectide comprising a total of 12 to
40 configuous nucleobases, whareln at isast 12 contiguous nuclechases are complementary to a target saquencs In a human dystrophin
gene (oligonuciectide comprises CTCCAACATCAAGGAAGATGGCATTTCTAG (the ollgonuciaotide comprising a total of 12 to 40
contiguous nuciecbases, wherein at least 12 contiguous nuclecbases are complementary to a target sequence in a human dystrophin
gene}; table 1). '

Sarepta doss not disclose the peptide comprising at least ona cationic domain comprising at least 4 amino acid residues and at least
ona hydrophobic domain comprising at least 3 amine acid residues, provided that the peptide comprises a total of 7 to 40 amino acid
residuas, and provided that the at least ona catlonic domain comprises a beta-alanine residue in combination with arginine and/or
histidine resldues. . .

Oxford disclosas wherein the peptide comprising at laast one cationic dorain comprising at least 4 amino acid resldues and at least one
hydrophobic domain comprising at least 3 amino acid residues, provided that tha peptide comprises a total of 7 to 40 amino acid
residues, and proviged that the at least one catlonlc domaln comprises a beta-alanine residue in combination with arginine and/or
histidine residues (peptide comprises RBRRBRRFQILYRBRER (the peplide comprising at least one cationic domain comprising at least
4 amino acid residues and at least one hydrophobic domain comprising at lsast 3 amino acld residues, provided that the peptide
comprises a total of 7 to 40 amino acid residues, and provided that the at laast one cationic domain comprises a beta-alanine residue in
combination with arginine and/or histidine reslduss); page 18, eighth paragraph).

It would hava been a matter of cbvicus exparimentation to one of ardinary skill in the art at the time of the Invention to modify the
disclosure of Sarepta, to Include the peptide comprising at least one cationic domain comprising at least 4 amino acid residues and at -
least one hydrophoblc domain comprising at least 3 amino acld residues, provided that the peptide comprises a total of 7 to 40 amino:
acld residuss, and provided that the at least one cationic domaln comprises a beta-alanine residue in combinatian with arginine and/for
histidine residues, as disclosed by Oxford, In order to provide a superiar ¢onjugata for treating Duchenne muscular dystrophy.

8ince none of the spegial teéhnical features of the Groups I+ inventions is found In mora than one of the inventions, and since all of the
sharad technical features are previously disclosed by a combination of the Sarepta and Oxford refarances, unity of Invention Is lacking.

Form PCT/ISA210 (extra sheet) (July 2019)
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