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FIGURE 1

(57) Abstract: The use of P2E2 constructs in genome surgery includes a cell penetration component, a DNA binding component and
a restriction endonuclease. The method for performing genome surgery includes: a) providing one or more recombinant of the P2E2
constructs; b) penetrating a cell with the recombinant P2E2 protein construct; ¢) forming a protein product in the cell by the pro-
cesses of transcription and translation or by direct introduction of the P2E2 protein construct to the cell; d) attaching the protein
product of the P2E2 construct to one or more targeted genomic sequences within the cell; and e) the endonuclease of the P2E2 con -
struct cutting both strands of the genome at target locations.
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Box No. 11 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:

D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. L__I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requncmems to such an
extent that no meaningful international search can be carried out, specifically:

I:I Claims Nos.:

because they are dependenl claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIl1  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:

See Extra Sheets

1. |__—| As all required additional search fees were timely paid by the applicant, IhIS 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 paymenl of
additional fees.

3. D As only some of the required additional search fees were timely paid by the appllcam 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.:
1-18, 20, 21, 29, limited to wherein the restriction endonuclease for targeting DNA sequences is selected to be Acsl or Apol,
both enzymes having recognition site R/AATTY.

Remark on Protest I:I 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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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 1+: claims 1-34 are drawn to a chemical tool for genome surgery comprising P2E2 constructs of a cell penetration component, a
DNA binding component and a restriction endonuclease; and methods comprising the same.

The first invention of Group I+ is restricted to @ P2PE2 construct, and a method for performing genome surgery comprising the same,
comprising providing one or mare recombinant P2E2 constructs comprising a cell penetration component, a DNA binding component
and a restriction endonuclease, wherein the restriction endonuclease of the P2E2 recombinant protein cuts the genome at target sites,
wherein the restriction endonuclease for targeting DNA sequences is selected to be Acsl or Apol, both enzymes having recognition site
R/AATTY. ltis believed that claims 1-18, 20, 21, and 29 read on this first named invention and thus these claims will be searched
without fee to the extent that they read on Acsl or Apol and a recognition site of RIAATTY.

Applicant is invited to elect additional restriction endonucleases for each construct and method to be searched in a specific combination
by paying additional fee for each set of election. An exemplary election would be a P2PE2 construct, and a method for performing
genome surgery comprising the same, for performing genome surgery, comprising providing one or more recombinant P2E2 constructs
comprising a cell penetration component, a DNA binding component and a restriction endonuclease, wherein the restriction
endonuclease of the P2E2 recombinant protein cuts the genome at target sites, wherein the restriction endonuclease for targeting DNA
sequences is selected to be Hindlll having recognition site AAGCTT. Additional restriction endonucleases 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. .

The inventions listed in Groups [+ 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, requiring the selection of alternatives for the restriction
endonuclease, wherein the restriction endonuclease for targeting DNA sequences is selected from the list in claim 22.

The Groups I+ share the technical features of a method for performing genome surgery on an integrated viral genome within a host
genome comprising: providing one or more recombinant P2E2 constructs comprising a cell penetration component, a DNA binding
component and a endonuclease; penetrating a cell with the recombinant P2E2 protein construct; forming a protein product in the cell by
the processes of transcription and translation or by direct introduction of the P2E2 protein construct to the cell; attaching the protein
product of the P2E2 construct to respective target sites on two strands of the genome within the cell, the attaching of the two individual
recombinant proteins positioning the endonuclease of each recombinant protein over a pair of sequences opposed to each other across
a gap between the two strands of the genome within the cell; and the endonuclease of the P2E2 construct cutting both strands of the
genome at target locations; further comprising identifying an integrated viral genome within a host genome; identifying a target region of
nucleic acid sequences within the integrated viral genome; cutting a strand-of the integrated viral genome within the cell; and a chemical
tool for genome surgery comprising P2E2 constructs of a cell penetration component, a DNA binding component and a restriction
endonuclease. However, these shared technical features do not represent a contribution over the prior art.

Specifically, US 2011/0301073 A1 to Gregory et al. discloses a method for performing genome surgery on an integrated viral genome
within a host genome (methods of using novel DNA-binding domains for modulation of gene expression and/or genomic editing,
Abstract; TALE-fusions and expression vectors encoding TALE fusions can be administered directly to the patient for modulation of gene
expression and for therapeutic or prophylactic applications, for ...vira! diseases, e.g., HIV, Para. [0229]; for example, an exogenous
nucleic acid can comprise an infecting viral genome, a plasmid or episome introduced into a cell, or a chromosome that is not normally
present in the cell, Para. {0115]) comprising: providing one or more recombinant P2E2 constructs comprising a cell penetration
component, a DNA binding component and a endonuclease (the invention use DNA-binding proteins comprising one or more
TALE-repeat units fused to functional protein' domains (collectively "TALE-fusions"), to form ...engineered nucleases ("TALENs"), Para.
[0017]; a DNA binding polypeptide comprising at least one TALE repeat unit ...in certain embodiments, one or more amino acids in the
TALE repeat domain are altered such that the domain binds to a selected target sequence, Para. [0018]; fused to a cell penetrating
peptide, Para. [0384]); penetrating a cell with the recombinant P2E2 protein construct (introduction of exogenous molecules into cells,
Para. [0115]); forming a protein product in the cell by the processes of transcription and transiation or by direct introduction of the P2E2
protein construct to the cell (expression of a fusion protein in a cell can result from delivery of the fusion protein to the cell or by delivery
of a polynucleotide encoding the fusion protein to a cell, wherein the polynucleotide is transcribed, and the transcript is translated, to
generate the fusion protein, Para. [0118]); attaching the protein product of the P2E2 construct to respective target sites on two strands of
the genome within the cell, the attaching of the two individual recombinant proteins positioning the endonuclease of each recombinant
protein over a pair of sequences opposed to each other across a gap between the two strands of the genome within the cell (contacting
a target site in the endogenous cellular gene with a fusion TALE protein wherein the TALE comprises an engineered TALE repeat
domain such that the TALE has specificity for a desired sequence ... the step of contacting further comprises contacting a second target
site in an endogenous cellular gene with a second engineered TALE fusion protein, ...the first and second target sites are adjacent ...
the first and second target sites are in the same gene, for example when a pair of TALEN fusion proteins is used to cleave in the same
gene. The first and second target sites are separated by any of base pairs ("gap size"), for example, 1 to 20 (or any number ~
therebetween) or even more base pairs, Paras. [0024} and [0025]); and the endonuclease of the P2E2 construct cutting both strands of
the genome at target locations (two sets of target sites are contacted by two pairs of TALENS, and are used to create a specific deletion
...at the two sets of targets, Para. [0025]; two DSBs (double strand breaks) are introduced by the targeted nucleases described herein,
resulting in the deletion of the DNA in between the DSBs, Para. [0100]); further comprising identifying an integrated viral genome within
a host genome and identifying a target region of nucleic acid sequences within the integrated viral genome (another aspect provided by
the invention is a method for identifying a suitable nucleic acid target for TALE binding, Para. {0040]; and a chemical tool for genome
surgery comprising P2E2 constructs of a cell penetration component, a DNA binding component and a restriction endonuclease (the
invention use DNA-binding proteins comprising one or more TALE-repeat units fused to functional protein domains (collectively
"TALE-fusions”), to form ...engineered nucleases ("TALENs"}, Para. {0017]; a DNA binding polypeptide comprising at least one TALE
repeat unit ...in certain embodiments, one or more amino acids in the TALE repeat domain are altered such that the domain binds to a
selected target sequence, Para. {[0018); fused to a cell penetrating peptide, Para. {0384]).
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