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INTERNATIONAL SEARCH REPORT International application No.

PCT/US22/27926

A. CLASSIFICATION OF SUBJECT MATTER
IPC - INV.G12N 15/63; AG1K 38/02; AGIK 38/04; AB1K 38/18; C12N 15/64 {2022.01)
ADD.

cPe - INV. G12N 15/63; A61K 38/02; AG1K 38/04; A61K 38/16; C12N 15/64

ADD,
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (¢lassification system followed by classification symbols)
See Search History document

Documentation searched othier than minimum documentation to the extent that such documents are included in the fields searched
See Search History documant

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X US 8,051,429 A (HAWLEY-NELSON, P et al.) 18 April 2000; abstract; column 3, lines 26-30; 1-11, 18, 20-25, 27-34,

— column 4, lines 5-10; column 5, lines 57-62; column §, lines 35-48; column 12, lines 65-67, 37,4245, 48, 50, 70

Y column 13, lines 1-5; column 14, lines 40-45; column 17, lines 25-30; column 18, lines 29-45; | —
calumn 19, lines 40-45; eolumn 20, Yines 55-80; column 21, lines 20-25; column 28, lines 1-40; | 26, 35-36, 3841, 46-47,
column 33, lines 25-30; column 41, lines 20-65; column 42, lines 20-65; SEQ ID; 115 49, 51-52, 55-56, B2, 66,

T1-74

¥ WO 2013/024053 A1 (ASCENDIS PHARMA A/S, et al.) 21 February 2013; abstract; page 6, | 26
lines 1-5; page 20, lines 10-15; page 223, lines 20-25; page 28, lines'1-5; page 29, lines 15-25

Y US 8,455,455 B1 (ROBBINS, M et al.) 4 June 2013; abstract; column 5, lines 15-35; column 8, | 35-36, 38-41, 51-52,
lines 35-42; column 14, lines 55-80; column 15, lines B-20; column 25, lines 60-65; column 123, | 55-56, 62, 66, 71-72, 74
lines 35-50; 64-67; column 125, lines 20-25

Y US 2019/0030115 A1 (TXP PHARMA GMBH) 31 January 2019; paragraphs [0C17], 46-47
[0154]0155], [0195]

Y US 2018/0170865 A1 (ARCTURUS THERAPEUTIGCS, ING.} 21 June 2018; paragraphs [0045], | 49

: [0172]-[0173]
Y US 2012/0088261 A1 (GHUNG, BH at al.} 12 Aprll 2012; abstract; paragraph [0035] 73

D Further documents are listed in the continuation of Box C. I:l See patent family annex.

+  Special categories of cited documents:

“A"  document defining the general state of the art which is not considered
to be of particular relevance

“D”  document cited by the applicant in the international application “X" document of particular relevance; the claimed invention cannoi be

“T" later document published after the international filing date or priority
date and not in conflict with the amn_:atmn but cibed to understand
the principle or theory underlying the invention

the priority"date claimed

considered novel or cannot be considered 1o involve an inventive step

“E” j icati (e lished i ional i
E %?1?11:21 z{)ghcanon or patent but published on or after the international when the document is taken alone
“L* document which may throw doubts en pricrity claim(s) or which "Y” document of particular relevance; the claimed invention cannot
is cited to establish the publication date of ancther citation or ather be considered to involve an inventive siep when the document is
special reasen (as specified) combined with cne or more other such documents, sueh combination
“0"  documentreferring toanaral disclosure, use, exhibition or other means being obvious ta s person skilled in the art
“P"  document published prior to the international filing date but later than  “&™ document member of the same patent family

Date of the actual completion of the international search

24 August 2022 (24.08.2022)

Date of mailing of the international search report

0cT 11 2022

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: 18A/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. §71.273-8300

Authorized officer

Shane Thomas

Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ASAR L0 (second sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US22/27926

Bex No. I1 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. 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 no meaningful international search can be carried out, specifically:

3 I:I Claims Nos.:
because they are dependent claims and are not drafted in accordance with the sscend 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:
-**_Plaass See Supplemental Page-***- .

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

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

. D As only some of the required additional seach fees were timely paid by the applicant, this intemational search report covers
only these claims for which fees were paid, specifically claims Nos.:

=]

'

. No requited 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.:
Group M, Clalms 1-74

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

D 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/ASA/210 (continuation of first sheet (2)) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.

PCTIUS22727928

-~*_Gontinued From Box No. Ill: Observations where unity of invention is lacking=***-

This application contains the following invenlions or greups of inventions which are not sc linked as tc form a single general inventive
concept under PCT Ruie 13.1. In order for all inventiens to be examined, the appropriate additional examination fees must be paid.

Group I+, Clatms 1-74, a lipid composition containing a nuclels adid sIRNA {first exemplary nucleic acid), wherein the lipid composition
comprises a peptide-lipid conjugats, wherein the peptide conslsts of 12 amino acids (first sxamplary peptide): an lonfzable cationic lipid
ATX-001 (first exemplary caticnic lipid), and methods assoclated therawith.

The compounds of Claims 1-11, 16, 20-52, §5-56, 62, 66 and 70-74 are belleved fo encompass the first named invention of Groups I+
and are the claims that will be searched to the extent that they encompass a lipid composition containing a nucleic acid siRNA (first
exemplaty nucielc acid), wherain the lipid compasition comprises a peptide-lipid conjugate, wherein the peptide consists of 12 amine
acids {first exemplary peptide); an ionizable cationic lipid ATX-001 (first exemplary cationic lipid), and methods associated therewlth.
This first named Invention of Group [+ has been selected to encompass the first species of the genus found in claim 1 based on the
guidance set forth in section 10.54 of the PCT International Search and Preliminary Examination Guidalines.

Applicant is invited to elect additional compounds, with specified substituents for each Rx, and where available as an optlon within at
least one searchahble claim, to be searched. Additional compound{s) will be searched upon the payment of additional fees, Applicants
must specify the searchable clalms that encompaas any additionally elected compound(s), Applicants must further indicate, If applicable,
the claims which encompass the first named Invention, if diffierent than what was indicated above for this group. Fallure to clearly identify
how any paid additional invention fees are ta be appliad te the "+* group(s) will result In only the first claimed invention to be
searchad/examinad. An exemplary election would be a lipid composition containing a nuclelc acid an antisense oligonucleotide (second
exemplary nucleic acid), wherein the lipid ¢composition comprisas a peptide-lipid conjugate, wherain the peptide consists of 16 amino
aclds (second axemplary peptide); an lonizable catlonle lipid ATX-002 (second exemplary catlonic lipid), and methods assoclated
therewith.

Groups [+ share the technlcal features including a lipid composltion contalning a nuclsic acid, wherein the lipld compesition comprises a
peptide-ipid conjugate. '

Howevar, thase shared technical features are previously disclosed by US 6,051,429 A to Hawley-Nelson, et al. (hereinafter "Nelson®).

Nelson discloses a lipid compositlon contatning a nucleic acld {compasitions comprising nucleic acid complexes with peptides covalently
linked to the lipid; abstract), wherelr the lipid composition comprises a peptide-lipid conjugate (compositions comprising nucleic acid
complexes with peptides covalently linked to, i.e., conjugated to, the lipid; abstract),

Since none of the special technical features of the Group 1+ is found in more than one of the inventions, and since all of the shared
tachnical features ars previously disclosed by the Nelson reference, unity of invention is lacking.

It Is noted that Claim 26 depends on claim 1 and discloses “wherein the amino acids having a hydrephille sida chain are selected from™,
where the preceding daim 1 does not disclose “the amino acids having a hydrophilic side chain®, which renders tha claim indefinite, For
the purpases of this LOU, an assumption was made that slaim 26 depends on claim 20.

Form PCT/ISA/210 (extra sheet) (fuly 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCTIUS22/27926
Box No. I Nueleotide 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 D forming part of the international application as filed:

D in the form of an Annex C/8T.25 text file.
D on paper or i the form of an image file.

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

c. ﬂ furnished subsequent to the international filing date for the purposes of intemational search only:
m in the form of an Annex C/ST.25 text file {Rule 13fer [ (a)).
I:I on paper or in the form of an image file (Rule 13fer.1(b) and Administrative Instructions, Section 713).
2. D 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 additionak copies is identical to that forming part of the application as
filed or does not ge beyond the application as filed, as apprepriate, were furnished.

3. Additional comments:

Form PCTASAS210 {continuation of first sheat (1)) (July 2019}
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