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A . CLASSIFICATION O F SUBJECT MATTER
IPC(8) - C 12N 15/90, 15/79, 15/74, 15/81 , 1/21 , 1/19 (201 7.01 )
CPC - C 12N 5/90, 15/902, 15/905, 15/907, 2800/204

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

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History Document

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

See Search History Document

C . DOCUMENTS CONSIDERED T O BE RELEVANT

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

US 7,144,734 B2 (Court et al.) 5 December 2006 (05.12.2006). Especially col 5 In 3-1 1, col 8 In 1-16
43-45, col 19 In 54-57, claims 1, 5-8, 10

Antony et al. Multiple C-terminal tails within a single E . coli SSB homotetramer coordinate DNA 1-16
replication and repair. J Mol Bio (2013) Vol 425 No 23 Pages 4802-4819. Especially abstract, pg
4802 col 1 para 1.

Y GenBank Accession CQR83440.1. single-stranded DNA-binding protein [Escherichia coli K-12]. 10
(online) 2 April 2015 (retrieved 2 November 2017). Available on the internet: < URL:
https://www.ncbi.nlm.nih.gov/protein/802137314>. Especially pg 1-2

Meyer e t al. The single-stranded DNA-binding protein of Escherichia coli. Microbiol Rev 16
December 1990 Vol 54 No 4 Pages 342-380. Especially pg 362 col 2 para 3 , pg 364 col 2 para
1

GenBank ZP_077971 03.1 . hypothetical protein PA39016_003090055 [Pseudomonas
aeruginosa 39016] (online) 26 November 2012 [retrieved 2 November 2017] Available on the
internet: <URL: https://www.ncbi.nlm.nih.gov/protein/ZP_077971 03.1?report=genpept>
Especially pg 1

A,P GenBank WP_003088368.1 . phage recombination protein Bet [Pseudomonas aeruginosa] 8
February 2016 [retrieved 2 November 2017]. Available on the internet: <URL:
http3://www.ncbi.nlm.nih.gov/protein/WP_0030003C0.1 > . Especially pg 1.

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

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other
special reason (as specified) "Y" document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art

document published prior to the international filing date but later than "&" document member of the same patent family
the priority date claimed
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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. □ Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

□ 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:

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. Ill 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:
— Go to Extra Sheet for continuation

□ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

□ As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

□ 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.:

No required additional search fees were timely paid by the applicant. Consequently, this international search report
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-16 limited to GenBank ZP 07797103.1 and GenBank CQR83440.1

The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

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.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Continuation of Box III (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.

Group l+: Claims 1-21, drawn to a method of altering a target nucleic acid sequence within a cell.
The method will be searched to the extent that the single strand annealing protein (SSAP) encompasses the first SSAP in Table 1
(Claim 9), GenBank ZP_07797103.1 [indicated in instant application pg 56 Table 5 as Pseudomonas aeruginosa 39016 [phage]
recombinase]; and the single strand DNA binding protein (SSB) encompaseses the first SSB listed in Table 7 (Claim 10), GenBank
CQR83440.1 (single-stranded DNA-binding protein [Escherichia coli K-12]). It is believed that claims 1-16 read on this first named
invention and thus these claims will be searched without fee to the extent that they encompass GenBank ZP_07797103.1 and GenBank
CQR83440.1 . Additional SSAP(s) and SSB(s) will be searched upon payment of additional fees. Applicant must specify the claims that
encompass any additional elected SSAP(s) and SSB(s). 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. An exemplary election
would be: a SSAP encompassing YML032, Saccharomyces cerevisiae recombinase (instant application Table 5 pg 53) and a SSB
encompassing GenBank CQR83440.1 (single-stranded DNA-binding protein [Escherichia coli K-12]) (instant application Table 7) (claims
1-16).

The inventions listed as Groups l+ 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:

Special Technical Features:

The special technical features among the inventions listed as Groups l+ are the specific SSAPs and SSBs, recited therein. The
inventions do not share a special technical feature, because no significant structural similarities can readily be ascertained among the
different SSAPs and SSBs.

Common Technical Feature:

Group l+ inventions share the common technical feature of claim .

However, said common technical feature does not represent a contribution over the prior art, and is obvious over US 7,144,734 B2 to
Court et al. (hereinafter "Court"), in view of the publication titled "Multiple C-terminal tails within a single E. coli SSB homotetramer
coordinate DNA replication and repair" by Antony et al. (hereinafter "Antony") [published 29 November 2013 in J Mol Bio Vol 425 No 23
Pages 4802-4819].

As to claim 1, Court teaches a method of altering a target nucleic acid sequence within a cell comprising providing the cell with a donor
nucleic acid, providing the cell with a single strand annealing protein (Claim 1; A method for inserting a nucleic acid molecule into a
target nucleic acid in an isolated host cell, the method comprising introducing into the host cell a single stranded nucleic acid of at least
30 nucleotides in length sufficiently homologous for recombination to occur with the target nucleic acid, but not identical to the target
nucleic acid, wherein the ust cell comprises a nucleic acid sequence encoding Beta [i.e. E. coli lambda phage beta recombinase]
operably linked to a de-repressible promoter; and inducing expression of Beta from the de-repressible promoter, thereby inducing
homologous recombination between the single stranded DNA and the target nucleic acid, and thereby introducing the nucleic acid
molecule into the target nucleic acid") and wherein the single strand annealing protein is foreign to the cell (claim 5, The method of claim
1, wherein the cell is a bacterial cell. Claim 6. The method of claim , wherein the cell is a eukaryotic cell. Claim 7. The method of claim
1, wherein the cell is a plant cell. Claim 8. I lie method ot claim 1, wherein the cell is a yeast cell ) , and wherein the donor nucleic acid is
recombined into the target nucleic acid (claim 1). Court does not teach providing a single strand DNA binding protein (SSB). However,
Antony teaches a single strand DNA binding protein (pg 4802 col 1 para 1; "Single-stranded DNA binding proteins (SSBs) are essential
in all kingdoms of life and function in part by binding to the single-stranded DNA (ssDNA) intermediates that form transiently during all
aspects of genome maintenance. SSB proteins both protect the ssDNA and remove secondary structures, such as hairpins, that can
inhibit replication, recombination and repair of DNA"). An artisan of ordinary skill in the art would have recognized that by providing an
SSB in the method taught by Court, the SSB would have protected the donor nucleic acid from nuclease degradation and removed
secondary structures, such as hairpins, that can inhibit recombination of DNA, based on the teaching of Antony, such that it would have
been obvious to have included the SSB to increase the frequency of recombination.

As the common technical feature was known in the art at the time of the invention, this cannot be considered a common special
technical feature that would otherwise unify the groups. The inventions lack unity with one another.

Therefore, Group l+ lack unity of invention under PCT Rule 13 because they do not share a same or corresponding special technical
feature.

Note, Claim 10 which discloses "single strand annealing protein is a member selected from the group consisting of members listed in
Table 7", as drafted is objected to, because Table 7 lists SS DNA-binding protein. For the purposes of the International Search &
Opinion, Claim 0 is reconstructed to read as follows:

10. The method of claim 1 wherein the single strand DNA-binding protein is a member selected from the group consisting of members
listed in Table 7.

Form PCT/ISA/210 (extra sheet) (January 2015)
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