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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 filed or furnished:

a. (means)

I::l on paper

in electronic form

b. (time)
% in the international application as filed
D together with the international application in electronic form
D subsequently to this Authority for the purposes of search
2. D In addition, in the case that more than one version or copy of a séquence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that in the appllcauon as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2009)
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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. I:l 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 drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. II1  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 must be paid.

.Group I+, claims 1-30, drawn to methods of and compositions for generating a knock-out/conditional knock-out allele in a cell and
animal. The first invention is restricted to the first named sequence-specific nuclease that is a zinc finger nuciease (ZFN)(claim 2), the
first named recombinase recognition site that is a loxP site (claim 7), the first named recombinase cre (claim 22). Group I+ will be
searched to the extent that it reads on ZFN, Cre/loxP, and the donor construct comprises the sequence of SEQ ID NO: 30, 31, 44, 45,
or 46, without fee. It is believed that claims 1-2, 4, 7-17, 18-22, 25-30 read on this first named invention. Applicants must 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 for (an) additional claim(s) to be searched would be: wherein the sequence-specific
nuclease is a transcription activator-like effector nuclease (TALEN) (claim 3) and wherein the recombinase recogpnition site is an frt site
and wherein the recombinase is FLP recombinase (claims 23), for paying an additional fee for the pair of election. **see extra sheet***

I:l 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.:
1-2, 4, 7-22, 25-30

Remark on Protest EI The additional search fees were accompanied by the appllcant 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.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009) .
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Continuation of:
Box No llI (unity of invention is lacking)

The inventions listed as Group 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:

Special Technical Feature

Among Group I+, zinc finger nuclease (ZFN) in the first named invention is structurally and functionally different from all other nucleases
as it targets to different sequence-specific sites than TALEN or Cas9; and loxP recoombinase regognition site in the first named
invention is also structurally different from all other recombination sites including frt and rox, each requires a different specific
recombinase for catalyzing the recombination.

Common Technical Features

The inventions of Group I+ share the technical feature of {claim 20) a method of generating a knock-out /conditional knock-out animal,
the method comprising the steps of:

a. introducing into the cell a donor construct, wherein the donor construct comprises a 5' homology region, a 5' recombinase recognition
site, a donor sequence, a 3' recombinase recognition site, and a 3' homology region, wherein the donor sequence comprises a target
sequence having at least one neutral mutation;

b. introducing into the cell a sequence-specific nuclease that cleaves a sequence within the target gene,

c. introducing the cell into a carrier animal to produce a transgenic animal from the transfected cell; and

d. breeding the conditional knock-out animal with a transgenic animal having a trans gene encoding a recombinase protein that
catalyzes recombination at the 5' and 3' recombinase recognition site.

However, these shared technical features do not represent a contribution over prior art as being obvious over US 2011/0023143 A1 to
WEINSTEIN et al. (hereinafter 'Weinstein"), in view of an article entitled "Cloning-Independent and Counterselectable Markerless
Mutagenesis System in Streptococcus mutans' by XIE et al. (hereinafter 'Xie'; Appl Environ Microbiol. 2011, Vol. 77(22), p. 8025-33) as
follows:

Weinstein teaches a method of generating a knock-out or conditional knock-out animat (para [0013]- "knock out” or a "conditional knock
out.” [0014]- [0019]), comprising generating a conditional knock-out allele in a cell comprising a target gene (para [0013] - 'a genetically
modified ... animal cell ...edited chromosomal sequence encoding a neurodevelopmental protein- ‘conditional knock out', wherein ‘edited

.-chromosomal sequence’ is 'a target gene'; para [0014] - 'the chromosomal sequence may be modified ... mutation'; para [0006] - "The
genetic modifications ... include ... temporal-specific knockouts using loxP-flanked ("floxed") alleles ... Cre-recombinase......or over-
expression of alleles’), the method comprising the steps of:

a. introducing into the cell a donor construct, wherein the donor construct comprises a 5' homology region, a donor sequence, and a 3’
homology region, wherein the donor sequence comprises a target sequence (para [0013]; para [0085] - ‘editing chromosomal
sequences ...introducing ...donor polynucleotide ... encoding a neurodevelopmental protein into... cell. A donor ... three components
...sequence encoding the protein is flanked by the upstream and downstream sequence, wherein the upstream and downstream
sequences share sequence similarity with either side of the site of integration in the chromosome', wherein 'sequence encoding the
protein is flanked by the upstream and downstream sequence...share sequence similarity with either side’ are ' the donor construct
comprises a 5' homology region, a donor sequence, and a 3' homology region’, and wherein 'upstream and downstream sequences' are
'8’ homology region’ and 'a 3' homology region', respectively; para [0091] - 'to construct a donor polynucleotide ...well-known standard
recombinant techniques'); and

b. introducing into the cell a sequence-specific nuclease that cleaves a sequence within the target gene, thereby producing a
conditional knock-out allele in the cell (para [0067] - ‘the genetically modified ...cell ... using a zinc finger nuclease-mediated genome
editing process. ... comprises:(a) introducing into ... cell at least one nucleic acid encoding a zinc finger nuclease that recognizes a target
sequence ... able to cleave a site in the chromosomal sequence, and ... (i) at least one donor polynucleotide comprising a sequence for
integration flanked by an upstream sequence and a downstream sequence that share substantial sequence identity with either side of
the cleavage site’, para [0013] - 'a genetically modified ... cell ...edited chromosomal sequence...conditional knock out’).

Weinstein further discloses the system used for generating a conditional knock-out allele in a cell is a zinc-finger system (para
[0067] - 'the genetically modified ...cell ... using a zinc finger nuclease-mediated genome editing process.... cleavage site' and [0013]).
Weinstein further discloses methods of generating a conditional knock-out allele in a cell include Cre-lox recombination system
comprising a donor construct comprises a 5' recombinase recognition site, a donor sequence, a 3' recombinase recognition site (para
[0019] - 'A Cre-lox recombination system comprises a Cre recombinase enzyme ... to produce temporal and tissue specific expression ...
generated with lox sites flanking a chromosomal sequence, such as a chromosomal sequence encoding a neurodevelopmental protein’;
'lox sites flanking a chromosomal sequence’ is a sequence comprising ‘a 5' recombinase recognition site, a donor-sequence, a 3'
recombinase recognition site’; para [0006] - 'The genetic modifications ... include ... temporal-specific knockouts using loxP-flanked
("floxed") alleles ... Cre-recombinase......or over-expression of alleles').

One of ordinary skill in the art at the time the invention was made would have been motivated to combine both Zinc-finger system and
Cre-lox recmination system to generate a donor construct, wherein the donor construct comprises a 5" homology region, a 5'
recombinase recognition site, a donor sequence, a 3' recombinase recognition site, and a 3' homology region, because both systems

-are featured by flanking a donor sequence with sequences that specific for the respective system, that is to have 5' and 3' homology
regions for Zinc-finger system, and §' and 3' recombinase recognition sites for Cre-lox recombination system, in order to use a donor
construct that can be regulated by two different systems for facilitating generating a conditional knock-out allele in a cell comprising
target gene with the possibility to compare both systems in the same set of cells for achieving a desnred result with expected success
without undue experimentation.

Weinstein further discloses 5' homology region and 3' homology region sequences may share different percentage of homology with
the targeted chromosomal sequence (para [0088] - 'The upstream and downstream sequences in the donor polynucleotide may share
about 75%...100% sequence identity with the targeted chromosomal sequence').

FRERARERARaRLssassssrContinued in the next extra sheet*** **
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‘Continuation of:
The previous extra sheet - Box No Il (unity of invention is lacking)

Weinstein does not specifically teach wherein the donor sequence comprises a target sequence having at least one neutral mutation.
Xie discloses a method of solving a problem caused by high rate of recombination of donor sequence and targeted chromosomal
sequence by introducing at least one neutral mutation into the donor sequence comprising a target sequence to reduce the homology of
a donor sequence with a chromosomal sequence (Pg 8029, col 2, para 1: By engineering a series of silent mutations in the remaining
codons after the pheS314AG mutation site, we created a new pheS* cassette (mpheS) that still retained the amino acid sequence of the
orlglnal cassette but exhibited much lower homology at the nucleotide level downstream of pheS314AG (Fig. 5A and B); pg 8030, Fig 5:
a series of silent mutations were engineered in the region downstream of codon 314 to create the new mpheS negative-selection
cassette. Three overlapping oligonucleotides containing the desired phe$S silent mutations were synthesized. The oligonucleotides were
mixed and subjected to overlapping PCR to produce an amplicon carrying the 3' portion of pheS; pg 8032, col 1, top para - 'high rate of
recombination between the pheS* cassette and the chromosomal copy of pheS....The problem was finally solved by introducing a series
of silent mutations downstream of the pheS* point mutation site to reduce the overall homology of the cassette with the wild-type pheS’,

" wherein 'silent mutations' are ‘'neutral mutations'; Specification: pg 9, In 15 - ' Examples of neutral mutations include silent mutations').

It would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings of Weinstein
and Xie, to obtain a method of generating a conditional knock-out allele in a cell comprising a target gene, comprising the steps of: a.
introducing into the cell a donor construct, wherein the donor construct comprises a 5' homology region, a 5' recombinase recognition .
site, a donor sequence, a 3' recombinase recognition site, and a 3' homology region, wherein the donor sequence comprises a target
sequence; and b. introducing into the cell a sequence-specific nuclease that cleaves a sequence within the target gene, thereby
producing a conditional knock-out allele in the cell, based on the teaching of Weinstein, and further wherein the donor sequence
comprises a target sequence having at least one neutral mutation, based on the combination of Xie and Weinstein, in order to use the
method taught by Xie to produce a series of donor constructs with different degree 6f reduced homology for selecting a desired
homology of the donor sequence with the target sequence to obtain a donor construct that will produce a desired result with expected -
success without undue experimentation.

Weinstein further discloses c. introducing the cell into a carrier animal to produce a transgenic animal from the transfected cell (para
[0066] - 'the cell may be a stem cell... embryonic 'stem cells'; para [0104] - 'an embryo may be cultured in vivo by transferring the embryo
into the uterus of a female host? result in a live birth of an animal derived from the embryo’; para [0100] - 'methods of introducing the
nucleic acids to the embryo or cell include ... calcium phosphate-mediated transfection, cationic transfection’; [0019]- ‘a genetically
modified animal is generated with lox sites flanking a chromosomal sequence, such as a chromosomal sequence encoding a
neurodevelopmental protein'; Specification: pg 17: In 19-20 - 'The cell is then introduced into a female carrier animal to produce the

" conditional knock-out animal from the cell’).

d. breeding the conditional knock-out animal with a transgenic animal having a trans gene encoding a recombinase protein that
catalyzes recombination at the 5' and 3' recombinase recognition site (para [0108); para [0019] - 'The genetically modified animal
comprising the lox-flanked chromosomal sequence encoding a neurodevelopmental protein may then be crossed with another
genetically modified animal expressing Cre recombinase. Progeny animals comprising the lox-flanked chromosomal sequence and the
Cre recombinase are then produced...leading to deletion or inversion of the chromosomal sequence encoding a neurodevelopmental
protein’, wherein 'be crossed with another genetically modified animal expressing Cre recombinase’ is ‘breeding the conditional knock-
out animal with a transgenic animal having a trans gene encoding a recombinase protein that catalyzes recombination at the 5' and 3'
recombinase recognition site'; para [0006] - 'The genetic modifications ... include ... temporal-specific knockouts using loxP-flanked
("floxed") alleles ... Cre-recombinase’; Please also see: Friedel et al.; Methods Mol Biol. 2011, Vol. 693, p. 205-31: Abstract - for how
Cre works). Without a shared special technical feature, the inventions lack unity with one another.

Group I+ therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature providing
a contribution over prior art.
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