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See Search History document:
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X US 5,945,312 A (GOODMAN MYRON F) 31 August 1999; Abstract; column 7, lines 31-39; 1-2
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Y ' 4-8, 12-15, 19-23

Y WO 2021/204877 A2 (ASTRAZENECA AB) 14 October 2021; Paragraphs: [0039], [0052]; 4-8, 12-15, 19-23
claims 8 and 16

Y v'CN 106987571 A (SHANGHAI JIAOTONG UNIVERSITY) 28 July 2017; abstract 13-16
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document of particular relevance; the claimed invention cannot
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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. D furnished subsequent to the international filing date for the purposes of international search (Rule 13¢er: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)



INTERNATIONAL SEARCH REPORT ' International application No.,

PCT/US23/66316

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. D Claims Nos.: : .
because they are dependent claims and are not drafied 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. D As all required additional search fees were timely paid by tk;e applicant, this international search report covers all searchable
claims.

2. D As all searchable cla{ims 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 |+, Claims 1-23, and T4 DNA polymerase with D219A mutation (DNA polymerase type), F916P (Cas9 mutation).

Remark on Protest I:l The additional search fees were accompanied b.y the applicant’s protest and, where applicable, the
payment of a protest fee. )

l:l 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 Iacking-“"'—

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 1-23, and T4 DNA polymerase with D219A mutation (DNA polymierase type), F916P (Cas9 mutation) are directed
towards DNA polymerase proteins and systems and methods associated therewith.

The DNA polymerase proteins, systems, and methods of Claims 1 (in-part), 2, 4-5, 6 (in-part), 7-8, 12, 13 (in-part), 14-15, 19-23 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 T4 DNA polymerase with D219A mutation (first exemplary DNA polymerase type), F916P (first exemplary Cas$9 mutation).
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, 13
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 DNA polymerase type(s), Cas9 mutation(s) to be searched. Additional DNA polymerase type(s),
Cas9 mutation(s) will be searched upon the payment of additional fees. Applicants must specify the searchable claims that encompass
any additionally elected DNA polymerase type(s), Cas9 mutation(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 RB69 DNA polymerase with D222A mutation (DNA polymerase type), F916del (Cas9 mutation).

Groups I+ share the technical features including: a DNA polymerase protein comprising a mutation; a system for editing a DNA substrate,
said system comprising the DNA polymerase protein, and a Cas9 nuclease; a method comprising introducing the system into eukaryotic
cells, wherein the DNA polymerase protein, the Cas9 nuclease, and an included guide RNA create an indel at a location in DNA that is
determined by the sequence of the guide RNA. These shared technical features are previously disclosed by the publication entitied
“Targeting DNA polymerase to DNA double-strand breaks reduces DNA deletion size and increases templated insertions generated by
CRISPR/Cas9" by Yoo, et al. (hereinafter “Yoo").

Yoo discloses a DNA polymerase protein comprising a mutation (DNA polymerase ! with mutations; page 3947, 1st column, 5th
paragraph and 2nd column, §th paragraph); a system for editing a DNA substrate, said system comprising the DNA polymerase protein,
and a Cas9 nuclease (fusing pol ! to Cas9 (system) increased the percentage of 1-bp deletions and decreased >1-bp deletions targeting
the CLCNS gene (editing a DNA substrate) in HEK293T cells; page 3947, 1st column, 5th paragraph and 2nd column, 5th paragraph; fig.
1c); a method comprising introducing the system into eukaryotic cells, wherein the DNA polymerase protein, the Cas9 nuclease, and an
included guide RNA create an indel at a location in DNA that is determined by the sequence of the guide RNA (target plasmid DNA
expressing sgRNA/Cas8-—Klenow increased the percentage of 1-bp deletions and decreased >1-bp deletions (create an indel) targeting
the CLCN5 gene (editing a DNA substrate) in HEK293T cells (introducing the system into eukaryotic cells); page 3945, 2nd column, 3rd
paragraph; page 3947, 1st column, 5th paragraph and 2nd column, 5th paragraph; fig. 1c).

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

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