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(57) Abstract: The present disclosure relates to lipid delivery particles for delivery of payloads across cell membrane into the target
cell. The present disclosure relates to lipid delivery particles comprising a lipid membrane on the external side and a chimeric protein
in the core comprising a transmembrane domain, a heterologous payload, and a cleavable linker cleavable by protease expressed in the
target cells. The systems and methods described herein provide for: the ability to produce the lipid delivery particles and the ability to
delivery payloads such as proteins and small molecules into the target cells.
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Box No. 1 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. D forming part of the international application as filed.
b. furnished subsequent to the international filing date for the purposes of international search (Rule 13zer.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:
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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. 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, Claims Nos.: 12-33, 54-133, 138-174
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:

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 need to be paid.

Group I+: claims 1-11, 34-53, and 134-137 are drawn to chimeric proteins and lipid delivery particles
comprising the same.

The first invention of Group I+ is restricted to a chimeric protein comprising a plasma membrane recruitment
element, a heterologous payload, a cleavable linker, and a protease, where the plasma membrane recruitment
element is selected to be SEQ ID NO:1; the cleavable linker is selected to be SEQ ID NO:126; and the

protease is selected to be SEQ ID NO:105, and lipid delivery particles comprising the same. The first named
invention has been selected based on the guidance set forth in section 10.54 of the PCT International Search and
Preliminary Examination Guidelines. Specifically, the first named invention was selected based on the plasma
membrane recruitment element sequences listed in instant claim 22, the cleavable linker sequences listed in
instant claim 30, and the proteases listed in Table 7, of instant claim 3. It is believed that claims 1-3, and 134
read on this first named invention and thus these claims will be searched without fee to the extent that they read
on SEQ ID NOs 1, 105 and 126.

Applicant is invited to elect additional chimeric proteins comprising plasma membrane recruitment elements,
heterologous payloads, cleavable linkers, proteases, and their respective, corresponding, SEQ ID NOs to be
searched in a specific combination by paying additional fee for each set of election. An exemplary election
would be a chimeric protein comprising a plasma membrane recruitment element, a heterologous payload, a
cleavable linker, and a protease, where the plasma membrane recruitment element is selected to be SEQ ID
NO:2; the cleavable linker is selected to be SEQ ID NO:127; and the protease is selected to be SEQ ID NO:106,
and lipid delivery particles comprising the same. Additional chimeric proteins comprising plasma membrane
recruitment elements, heterologous payloads, cleavable linkers, proteases, and their respective, corresponding,
SEQ ID NOs will be searched upon the payment of additional fees. Applicants must specify the claims that read
on any additional elected inventions. Applicants must further indicate, if applicable, the claims which read on
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.

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

The Groups I+ formulas do not share a significant structural element responsible for delivering therapeutic
payloads, requiring the selection of alternative chimeric proteins where “A lipid delivery particle, comprising:
a lipid membrane on the external side; and a chimeric protein in the lipid delivery particle comprising (i) a
plasma membrane recruitment element; (ii) a heterologous payload; (iii) one or more cleavable linkers; and (iv)
a protease, wherein the one or more cleavable linkers are cleavable by the protease, wherein the one or more
cleavable linkers are positioned such that cleavage by the protease releases the heterologous payload from the
chimeric protein,” and where “the viral protease is selected from Table 7.”

Additionally, even if Groups I+ were considered to share the technical features of a lipid delivery particle,
comprising: a lipid membrane on the external side; and a chimeric protein in the lipid delivery particle
comprising (i) a plasma membrane recruitment element; (ii) a heterologous payload; (iii) one or more cleavable
linkers; and (iv) a protease, wherein the one or more cleavable linkers are cleavable by the protease, wherein
the one or more cleavable linkers are positioned such that cleavage by the protease releases the heterologous
payload from the chimeric protein; a lipid delivery particle, comprising: a lipid membrane on the external

side; a first chimeric protein in the lipid delivery particle comprising (i) a first plasma membrane recruitment
element; (ii) a heterologous payload; and (iii) a cleavable linker; and a second chimeric protein in the lipid
delivery particle comprising (i) a second plasma membrane recruitment element and (ii) a protease, wherein

the cleavable linker is cleavable by the protease, wherein the cleavable linkers is positioned such that cleavage
by the protease releases the heterologous payload from the first chimeric protein, a lipid delivery particle,
comprising: a lipid membrane on the external side; a first chimeric protein in the lipid delivery particle
comprising (i) a first plasma membrane recruitment element; (ii) a heterologous payload; and (iii) a cleavable
linker; and a second chimeric protein in the lipid delivery particle comprising (i) a second plasma membrane
recruitment element and (ii) a protease, wherein the second chimeric protein lacks a viral polymerase, wherein
the cleavable linker is cleavable by the protease, wherein the cleavable linker is positioned such that cleavage
by the protease releases the heterologous payload from the first chimeric protein; a lipid delivery particle,
comprising: a lipid membrane on the external side; a first chimeric protein in the lipid delivery particle
comprising (i) a first plasma membrane recruitment element; (ii) a heterologous payload; and (iii) a cleavable
linker; and a second chimeric protein in the lipid delivery particle comprising (i) a second plasma membrane
recruitment element and (ii) a first protease; a chimeric protein for delivering a heterologous payload to a target
cell, comprising: (i) a plasma membrane recruitment element; (ii) a heterologous payload; (iii) one or more
protease cleavable linkers; and (iv) a first protease, wherein the one or more cleavable linkers are cleavable

by the protease, wherein the one or more cleavable linkers are positioned such that cleavage by the protease
releases the heterologous payload from the chimeric protein construct. However, these shared technical features
do not represent a contribution over the prior art.

Specifically, US 2022/0259617 A1 to The General Hospital Corporation (hereinafter, “General Hospital’)
discloses a lipid delivery particle ([hJuman-derived virus-like particles (heVLPs), comprising a membrane
comprising a phospholipid bilayer ...on the external side ...for delivery of the cargo molecule to cells,
Abstract), comprising: a lipid membrane on the external side (engineered he VLPs, comprising a membrane
comprising a phospholipid bilayer ...on the external side, Para. [0011]); and a chimeric protein in the lipid
delivery particle comprising (i) a plasma membrane recruitment element; (ii) a heterologous payload (and a
human endogenous GAG protein, other plasma membrane recruitment domain, and/or biomolecule/chemical
cargo disposed in the core of the he VLP on the inside of the membrane ...wherein the biomolecule cargo
may or may not be fused to a human-endogenous GAG or other plasma membrane recruitment domain,
Para. [0008]); (iii) one or more linkers (the linker between protein-based cargo and the human-endogenous
GAG phospholipid bilayer recruitment domain is a polypeptide linker, Para. [0187]); a lipid delivery particle
([hJuman-derived virus-like particles (heVLPs), comprising a membrane comprising a phospholipid bilayer
...on the external side ...for delivery of the cargo molecule to cells, Abstract), comprising: a lipid membrane
on the external side (engineered he VLPs, comprising a membrane comprising a phospholipid bilayer ...on
the external side, Para. [0011]); a first chimeric protein in the lipid delivery particle comprising (i) a first
plasma membrane recruitment element (and a human endogenous GAG protein, other plasma membrane
recruitment domain, and/or biomolecule/chemical cargo disposed in the core of the heVLP on the inside of
the membrane ...wherein the biomolecule cargo may or may not be fused to a human-endogenous GAG or

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

other plasma membrane recruitment domain, Para. [0008]); (ii) a heterologous payload; and a second chimeric
protein in the lipid delivery particle comprising (i) a second plasma membrane recruitment element (he VLPs
that contain cargo are produced and isolated can be loaded with additional biomolecule or chemical molecule
cargo, Para. [0016]; and a human endogenous GAG protein, other plasma membrane recruitment domain, and/
or biomolecule/chemical cargo disposed in the core of the heVLP on the inside of the membrane ...wherein
the biomolecule cargo may or may not be fused to a human-endogenous GAG or other plasma membrane
recruitment domain, Para. [0008]); wherein the second chimeric protein lacks a viral polymerase (he VLPs
that contain cargo are produced and isolated can be loaded with additional biomolecule or chemical molecule
cargo, Para. [0016]; and a human endogenous GAG protein, other plasma membrane recruitment domain, and/
or biomolecule/chemical cargo disposed in the core of the heVLP on the inside of the membrane ...wherein
the biomolecule cargo may or may not be fused to a human-endogenous GAG or other plasma membrane
recruitment domain, Para. [0008]); a first chimeric protein in the lipid delivery particle comprising (i) a first
plasma membrane recruitment element (and a human endogenous GAG protein, other plasma membrane
recruitment domain, and/or biomolecule/chemical cargo disposed in the core of the heVLP on the inside of the
membrane ...wherein the biomolecule cargo may or may not be fused to a human-endogenous GAG or other
plasma membrane recruitment domain, Para. [0008]); (ii) a heterologous payload (and a human endogenous
GAG protein, other plasma membrane recruitment domain, and/or biomolecule/chemical cargo disposed in
the core of the heVLP on the inside of the membrane ...wherein the biomolecule cargo may or may not be
fused to a human-endogenous GAG or other plasma membrane recruitment domain, Para. [0008]); and a
second chimeric protein in the lipid delivery particle comprising (i) a second plasma membrane recruitment
element (heVLPs that contain cargo are produced and isolated can be loaded with additional biomolecule

or chemical molecule cargo, Para. [0016]; and a human endogenous GAG protein, other plasma membrane
recruitment domain, and/or biomolecule/chemical cargo disposed in the core of the heVLP on the inside of
the membrane ...wherein the biomolecule cargo may or may not be fused to a human-endogenous GAG or
other plasma membrane recruitment domain, Para. [0008]); a lipid delivery particle ([hJuman-derived virus-
like particles (heVLPs), comprising a membrane comprising a phospholipid bilayer ...on the external side
...for delivery of the cargo molecule to cells, Abstract), comprising: a lipid membrane on the external side
(engineered he VLPs, comprising a membrane comprising a phospholipid bilayer ...on the external side, Para.
[0011]); a first chimeric protein in the lipid delivery particle comprising (i) a first plasma membrane recruitment
element; (ii) a heterologous payload; a lipid delivery particle ([hJuman-derived virus-like particles (he VLPs),
comprising a membrane comprising a phospholipid bilayer ...on the external side ...for delivery of the cargo
molecule to cells, Abstract), comprising: a lipid membrane on the external side; in the lipid delivery particle
([hJuman-derived virus-like particles (heVLPs), comprising a membrane comprising a phospholipid bilayer
...on the external side ...for delivery of the cargo molecule to cells, Abstract) comprising (i) a second plasma
membrane recruitment element; comprising: (i) a plasma membrane recruitment element; (ii) a heterologous
payload (heVLPs that contain cargo are produced and isolated can be loaded with additional biomolecule

or chemical molecule cargo , Para. [0016]; and a human endogenous GAG protein, other plasma membrane
recruitment domain, and/or biomolecule/chemical cargo disposed in the core of the heVLP on the inside of
the membrane ...wherein the biomolecule cargo may or may not be fused to a human-endogenous GAG or
other plasma membrane recruitment domain, Para. [0008]). General Hospital fails to explicitly disclose one

or more cleavable linkers, and (iv) a protease, wherein the one or more cleavable linkers are cleavable by the
protease, wherein the one or more cleavable linkers are positioned such that cleavage by the protease releases
the heterologous payload from the chimeric protein; and (iii) a cleavable linker; and (ii) a protease, wherein the
cleavable linker is cleavable by the protease, wherein the cleavable linkers is positioned such that cleavage by
the protease releases the heterologous payload from the first chimeric protein; and (iii) a cleavable linker; and
(ii) a protease, wherein the second chimeric protein lacks a viral polymerase, wherein the cleavable linker is
cleavable by the protease, wherein the cleavable linker is positioned such that cleavage by the protease releases
the heterologous payload from the first chimeric protein; and (iii) a cleavable linker; and a second chimeric
protein and (ii) a first protease; a chimeric protein for delivering a heterologous payload to a target cell, (iii)
one or more protease cleavable linkers; and (iv) a first protease, wherein the one or more cleavable linkers are
cleavable by the protease, wherein the one or more cleavable linkers are positioned such that cleavage by the
protease releases the heterologous payload from the chimeric protein construct.

WO 2021/113772 Al to Scribe Therapeutics Inc. (hereinafter, “Scribe”) is in the field of particle delivery
systems (Title) and teaches one or more cleavable linkers (the Gag polyprotein, the therapeutic payload,
and a protease cleavage site, the order (5’ to 3’) may be Gag-cleavage site-therapeutic payload or it may be
therapeutic payload-cleavage site-gag, Para. [0315]; a reference or CasX variant fusion protein can include

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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a CasX protein that is linked to an internally inserted heterologous amino acid or heterologous polypeptide

(a heterologous amino acid sequence) via a linker polypeptide (e.g., one or more linker polypeptides, Para.
[0240]), and (iv) a protease (heterologous protease capable of cleaving the cleavage sites, and a gag-transframe
region-pol protease polyprotein, Para. [0017]), wherein the one or more cleavable linkers are cleavable by

the protease (the Gag polyprotein, the therapeutic payload, and a protease cleavage site, the order (5° to 3”)
may be Gag-cleavage site-therapeutic payload or it may be therapeutic payload-cleavage site-gag, Para.
[0315]; a reference or CasX variant fusion protein can include a CasX protein that is linked to an internally
inserted heterologous amino acid or heterologous polypeptide (a heterologous amino acid sequence) via a
linker polypeptide (e.g., one or more linker polypeptides, Para. [0240]), wherein the one or more cleavable
linkers are positioned such that cleavage by the protease releases the heterologous payload from the chimeric
protein (the Gag polyprotein, the therapeutic payload, and a protease cleavage site, the order (5° to 3’) may
be Gag-cleavage site-therapeutic payload or it may be therapeutic payload-cleavage site-gag, Para. [0315];

a reference or CasX variant fusion protein can include a CasX protein that is linked to an internally inserted
heterologous amino acid or heterologous polypeptide (a heterologous amino acid sequence) via a linker
polypeptide (e.g., one or more linker polypeptides, Para. [0240]; heterologous protease capable of cleaving
the cleavage sites, and a gag-transframe region-pol protease polyprotein, Para. [0017]); and (iii) a cleavable
linker; and (ii) a protease, wherein the cleavable linker is cleavable by the protease, wherein the cleavable
linkers is positioned such that cleavage by the protease releases the heterologous payload from the first
chimeric protein (the Gag polyprotein, the therapeutic payload, and a protease cleavage site, the order (5’ to
3’) may be Gag-cleavage site-therapeutic payload or it may be therapeutic payload-cleavage site-gag, Para.
[0315]; a reference or CasX variant fusion protein can include a CasX protein that is linked to an internally
inserted heterologous amino acid or heterologous polypeptide (a heterologous amino acid sequence) via a
linker polypeptide (e.g., one or more linker polypeptides, Para. [0240]; heterologous protease capable of
cleaving the cleavage sites, and a gag-transframe region-pol protease polyprotein, Para. [0017]); and (iii)

a cleavable linker; and (ii) a protease, wherein the cleavable linker is cleavable by the protease (the Gag
polyprotein, the therapeutic payload, and a protease cleavage site, the order (5’ to 3’) may be Gag-cleavage
site-therapeutic payload or it may be therapeutic payload-cleavage site-gag, Para. [0315]; a reference or CasX
variant fusion protein can include a CasX protein that is linked to an internally inserted heterologous amino
acid or heterologous polypeptide (a heterologous amino acid sequence) via a linker polypeptide (e.g., one

or more linker polypeptides, Para. [0240]; heterologous protease capable of cleaving the cleavage sites, and

a gag-transframe region-pol protease polyprotein, Para. [0017]), wherein the cleavable linker is positioned
such that cleavage by the protease releases the heterologous payload from the first chimeric protein (the Gag
polyprotein, the therapeutic payload, and a protease cleavage site, the order (5’ to 3’) may be Gag-cleavage
site-therapeutic payload or it may be therapeutic payload-cleavage site-gag, Para. [0315]; a reference or CasX
variant fusion protein can include a CasX protein that is linked to an internally inserted heterologous amino
acid or heterologous polypeptide (a heterologous amino acid sequence) via a linker polypeptide (e.g., one or
more linker polypeptides, Para. [0240]; heterologous protease capable of cleaving the cleavage sites, and a gag-
transframe region-pol protease polyprotein, Para. [0017]); and (iii) a cleavable linker; and a second chimeric
protein and (ii) a first protease (the Gag polyprotein, the therapeutic payload, and a protease cleavage site, the
order (5’ to 3’) may be Gag-cleavage site-therapeutic payload or it may be therapeutic payload-cleavage site-
gag, Para. [0315]; a reference or CasX variant fusion protein can include a CasX protein that is linked to an
internally inserted heterologous amino acid or heterologous polypeptide (a heterologous amino acid sequence)
via a linker polypeptide (e.g., one or more linker polypeptides, Para. [0240]; heterologous protease capable of
cleaving the cleavage sites, and a gag-transframe region-pol protease polyprotein, Para. [0017]); a chimeric
protein for delivering a heterologous payload to a target cell, (iii) one or more protease cleavable linkers (the
Gag polyprotein, the therapeutic payload, and a protease cleavage site, the order (5’ to 3’) may be Gag-cleavage
site-therapeutic payload or it may be therapeutic payload-cleavage site-gag, Para. [0315]; a reference or CasX
variant fusion protein can include a CasX protein that is linked to an internally inserted heterologous amino
acid or heterologous polypeptide (a heterologous amino acid sequence) via a linker polypeptide (e.g., one or
more linker polypeptides, Para. [0240]; heterologous protease capable of cleaving the cleavage sites, and a gag-
transframe region-pol protease polyprotein, Para. [0017]); and (iv) a first protease, wherein the one or more
cleavable linkers are cleavable by the protease, wherein the one or more cleavable linkers are positioned such
that cleavage by the protease releases the heterologous payload from the chimeric protein construct (the Gag
polyprotein, the therapeutic payload, and a protease cleavage site, the order (5’ to 3’) may be Gag-cleavage
site-therapeutic payload or it may be therapeutic payload-cleavage site-gag, Para. [0315]; a reference or CasX
variant fusion protein can include a CasX protein that is linked to an internally inserted heterologous amino
acid or heterologous polypeptide (a heterologous amino acid sequence) via a linker polypeptide (e.g., one or

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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more linker polypeptides, Para. [0240]; heterologous protease capable of cleaving the cleavage sites, and a gag-
transframe region-pol protease polyprotein, Para. [0017]).

It would have been obvious to one of ordinary skill in the art before the priority date to modify General Hospital
with the teaching of Scribe for the purpose of targeted delivery of therapeutic cargoes with reduced off-target
toxicity (Scribe, Para. [0003]).

The inventions listed in Groups I+ therefore lack unity under Rule 13 because they do not share a same or
corresponding special technical features.

1. D 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. 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.: 1-3, 134

Remark on Protest D The additional 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 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.
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