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

carried out on the basis of a sequence listing:
a. D forming part of the international application as filed.
international application as filed.

listing.

3. ‘Additional comments:

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was

b. furnished subsequent to the international filing date for the purposes of international search (Rule 13fer: 1(a)),
accompanied by a statement to the effect that the sequence listing does not go beyond the dlsclosure in the

2. L__I 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

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2022)
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BoxNo.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.: 8-22, 30-35, 37-39, 47-58, 68-73, 81-95, 112-124
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-***-

. 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.:
Groups I+, claims 1-7, 23-29, 40-48, 59-67, 74-80, and 96-111, class 2, type || Cas effector (Cas effector type), SEQ ID NO: 1
(Cas effector sequence), SEQ ID NO: 17 (left-hand recombinase sequence), SEQ ID NO: 19 (right-hand recombinase
sequence), SEQ ID NO: 11 (guide polynucleotide sequence), no specified Tn7 component sequence (Tn7 component
sequence).

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:] 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. IIl: 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 1-7, 23-29, 40-46, 59-67, 74-80, and 96-111, class 2, type Il Cas effector (Cas effector type), SEQ ID NO: 1 (Cas
effector sequence), SEQ ID NO: 17 (left-hand recombinase sequence), SEQ ID NO: 19 (right-hand recombinase sequence), SEQ ID NO:
11 (guide polynucleotide sequence), no specified Tn7 component sequence (Tn7 component sequence), are directed to systems for
transporting cargo nucleotide sequences into a target nucleic acid site, and engineered nuclease systems. .

The systems of Claims 1-5, 6 (in-part), 7, 96, and 99-101 are believed to encompass the first named invention of Groups [+ and are the
claims that will be searched to the extent that they comprise a Cas effector encompassing a class 2, type |l Cas effector (first exemplary
Cas effector type) comprising SEQ ID NO: 1 (Cas effector sequence), a left-hand recombinase sequence encompassing SEQ ID NO: 17
(first exemplary left-hand recombinase sequence), a right-hand recombinase sequence encompassing SEQ ID NO: 19 (first exemplary
right-hand recombinase sequence), and a guide polynucleotide encompassing SEQ 1D NO: 12 (first exemplary guide polynucleotide
sequence). The first invention does not include a specified Tn7 component sequence. This first named invention of Group I+ has been
selected to encompass the first species of each of the genera found in claims 1, 6-7, 23, 28-29, 40, 45-46, 59-66, 74, 79-80, and 96-111
based on the guidance set forth in section 10.54 of the PCT International Search and Preliminary Examination Guidelines.

Applicant is invited to elect additional Cas effectors types and sequences, left- and right-hand recombinases, and guide polynucleotides,
and, if appropriate, the sequence of a Tn7 type transposase component, with specified SEQ ID NO: for each, or with specified
substitution(s) at specified site(s) of a SEQ ID NO:, such that the sequence of each elected species is fully specified (i.e. no optional or
variable residues or substituents), and where available as an option within at least one searchable claim, to be searched. Additional
sequence(s) will be searched upon the payment of additional fees. Applicants must specify the searchable claims that encompass any
additionally elected sequence(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. An exemplary election would be class 2, type V
Cas effector (Cas effector type), SEQ ID NO: 22 (Cas effector sequence), SEQ ID NO: 123 (left-hand recombinase sequence), SEQ ID
NO: 124 (right-hand recombinase sequence), SEQ ID NO: 90 (guide polynucleotide sequence), and SEQ ID NO: 23 (Tn7 component
sequence).

No technical features are shared between the polypeptide and nucleic acid sequences of Groups I+ and, accordingly, these groups lack
unity a priori. ’

Additionally, even if Groups I+ were considered to share the technical features including: a system for transposing a cargo nucleotide
sequence into a target nucleic acid site in a target nucleic acid comprising: a Cas effector complex comprising a Cas effector, a small
prokaryotic ribosomal protein subunit 815, and an engineered guide polynucleotide configured to hybridize to the target nucleic acid site,
a recombinase or transposase complex, in particular a Tn7 type transposase complex, configured to bind the Cas effector complex, and
a double-stranded nucleic acid configured to interact with the recombinase or transposase complex and comprising a left-hand
recombinase sequence, the cargo nucleotide sequence, and a right-hand recombinase sequence; and an engineered nuclease system
comprising an endonuclease comprising a RuvC domain and an HNH domain, wherein the endonuclease is derived from an uncultivated
microorganism, and an engineered guide polynucleotide, wherein the engineered guide RNA is configured to form a complex with the
endonuclease and the engineered guide RNA comprises a spacer sequence configured to hybridize into a target nucleic acid sequence;
these shared technical features are previously disclosed by US 2020/0190487 A1 to THE BROAD INSTITUTE, INC. et al. (hereinafter
“Broad”) in view of the publication entitled “Ribosomal protein S$15 represses its own translation via adaptation of an rRNA-like fold within
its mMRNA” by Serganov, et al. (hereinafter “Serganov”).

Broad discloses a system for transposing a cargo nucleotide sequence into a target nucleic acid site in a target nucleic acid (engineered
nucleic acid targeting system for insertion of donor polynucleotides to a target sequence of a target polynucleotide; claim 1) comprising: a
Cas effector complex comprising a Cas effector (Cas protein (effector); claim 1), and an engineered guide polynucleotide configured to
hybridize to the target nucleic acid site (a guide molecule capable of complexing with the Cas protein and directing sequence specific
binding of the guide-Cas protein complex to a target sequence of a target polynucleotide; claim 1), a recombinase or transposase
complex, in particular a Tn7 type transposase complex, configured to bind the Cas effector complex (a complex of CRISPR-associated
transposase proteins including Tn7 transposases (configured to bind the Cas effector complex); claim 8), and a double-stranded nucleic
acid configured to interact with the recombinase or transposase complex and comprising a left-hand recombinase sequence, the cargo
nucleotide sequence, and a right-hand recombinase sequence (donor polynucleotide for insertion into the target polynucleotide flanked
by a right end sequence element and a left end sequence element (recombinase sequences); claim 13); and an engineered nuclease
system comprising an endonuclease comprising a RuvC domain and an HNH domain (the nuclease lobe contains the HNH and RuvC
nuclease domains; paragraph [0279]), and an engineered guide polynucleotide (a guide molecule capable of complexing with the Cas
protein and directing sequence specific binding of the guide-Cas protein complex to a target sequence of a target polynucleotide; claim
1), wherein the engineered guide RNA is configured to form a complex with the endonuclease and the engineered guide RNA comprises
a spacer sequence configured to hybridize inte a target nucleic acid sequence (a guide molecule capable of complexing with the Cas
protein and directing sequence specific binding (hybridize) of the guide-Cas protein complex to a target sequence of a target
polynucleotide; claim 1).

Broad does not disclose a small prokaryotic ribosomal protein subunit S$15, and wherein the endonuclease is derived from an
uncultivated microorganism.

Serganov discloses a small prokaryotic ribosomal protein subunit $15 (ribosomal protein §15 binds to RNA; abstract). It would have been
obvious to a person of ordinary skill in the art, at the time of the invention, to have modified the disclosure of Broad to incorporate a small
prokaryotic ribosomal protein subunit $15, as disclosed by Serganov, in order to increase the capability of the Cas protein to bind RNA
by providing an additional RNA binding subunit.

-**_-Continued Within the Next Supplemental Box-***-

Form PCT/ISA/210 (extra sheet) (July 2022)
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-***-Continued from previous Supplemental Box-***-

Additionally, it would have been obvious to a person of ordinary skill in the art, at the time of the invention, to have modified the

disclosure of Broad to incorporate an endonuclease derived from an uncultivated microorganism, in order to experimentally identify useful
endonucleases from previously uncultivated species.

Since none of the special technical features of the Groups I+ inventions is found in more than one of the inventions, and since all of the
shared technical features are previously disclosed by a combination of the Broad and Serganov references, unity of invention is lacking.

Form PCT/ISA/210 (extra sheet) (July 2022)
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