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DMEM/F12 & 6 A H FHRFENLT =
PXGRY/LA Neurobasal 5517 P N2B27  7:25uM 100% 90% 33%
11 A - Y27632: 10 uM

hLIF: 20 ng/ml
TIFELA20
ng/ml
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International application No.

PCT/CA2022/051664

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER
IPC: CI2N 500 (2006.01) , AQIK 6702 (2006.01), AGIK 35/545 (2015.01), A6IP 15/08 (2006.01),
CI2N 5073 (2010.01), CI2N 5/0735 (2010.01)

CPC: C12N 5/0068 (2020.01), AOIK 67402 (2020.01), A61K 35/545 (2020.01), A61P 15/08(2020.01),
C12N 5/0603 (2020.41), CI12N 5/0606 (2020.01)

According to Intemational Patent Clasgification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
Keywords used across the whole IPC and CPC

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

Electionic database(s) consulted duxing the intemnational search (name of database(s) and, where practicable, search terms used)
Databases : Questel Orbit, CAPLUS, EMBASE, MEDLINE, BIOTECHABS, BIOSIS
Keywords: Extracellular matrix, bovine, embryo, embryonic stem cells, ESC, moruvla, blastocyst, iblastoid, inner cell mass, ICM, ZP, Zona
pellucida, MEK, ERK, PD0325%01, Ravoxertinib, GSK 1120212, MEK 162, PD184352, Trametinib, L'Y3214996, Ulixertinib, inhibitor, LIF,
Leukemia Inhibitory Factor

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with mdication, where appropriate, of the relevant passages Relevant to claim No.
X 5070, D.A. et al., "Simplification of culture conditions and feeder-free expansion of bovine 1-5, 8-15, 17, 18, 20-25, 55
Y embryonic stem celly". Scientific Reports, 26 May 2021 (26-05-2021), Vol. 11, Article 6,7,16, 19, 26-29
number: 11045
*Abstract, Figs 3 and 4, Materials and methods, Derivation and culture of NBFR-bESCs*
X WO 2019/140260 A1 (ROSS, P.J. etal) 18 July 2019 (18-07-201%) 55-57
Y *Para. [0006], [0085], [0142] and claims™* 16,19
Y WO 2014174470 A1 (HANNA, Y. etal} 30 October 2014 (30-10-2014) 6,7,26-29
* Abstract, page 85 lines 15-21, page 100 lines 21 and 22, page 155 lines 10-24, page 159 lines
25-page 160, line 9, page 242*
0 Further documents ae listed in the continuation of Box C. B See patent family annex.
* |Special catepories 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
“D* |document cited by the applicant in the international application “X” |decument of particular relevance; the claimed invention cannot be
“E™ |earlier application or patent but published en or after the international considered novel or cannot be considered to lnvelve an inventive
filing date step when the document is taken alone
“L” |document which may throw doubts on priority claim(s) or which is “¥* |document of particular relevance; the claimed invention cannot be
cited fo establish the publication dake of ancther citation or other considered to invelve an inventive siep when the document is
special reason (as specified) combined with one or more other such documents, such combination
“0” |document referring to an oral disclosure, use, exhibition or other means beinp obvious to a persom skilled in the art
“P* |document published prior io the international filing date bux later than | “&™ |document member of the same patent family
the priority date claimed
Date of the actual completion of the infernational search Date of mailing of the international search report
15 December 2022 (15-12-2(22) 16 Janvary 2023 (16-01-2023)
Name and mailing address of the ISA/CA Authorized officer
Canadian Intellectual Property Office
Place du Portage 1, C114 - Ist Floor, Box PCT Karine Chartrand (819) 661-7629
50 Victoria Street
Gatineau, Quebec K1A 0C9
Facsimile No.: 819-953-2476

Form PCT/ISA/210 (second sheet ) (July 2022) Page 3 of 5
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INTERNATIONAL SEARCH REPORT Intermational application No.
PCT/CA2022/051664
Box Ne. IT Observations where certain claims were found unsearchable (Continuation of item 2 of the first sheet)

This interational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. O Claim Nos.:
because they relate to subject matier not required to be searched by this Authority, namely:

2. O Claim Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an extent that
no meaningfirl intemational search can be carried ont, specifically:

3. [0 Claim Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Ne. 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:

See additional sheet

1. O  Asall required additional search fees were timely paid by the applicant, this international search report covers all searchable claims.

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

3. O 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 claim Nos.:

4. B No required additional search fees were timely paid by the applicant. Consequently, this internetional search Teport is restricted to the
invention first mentioned in the claims; it is covered by claim Nos.:

1-29 and 55-57

Remark on Protest O  The additional search fees were accompanied by the applicant’s protest and, where applicable, the payment
of a protest fee.

O  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.
0

No protest accompanied the payment of additional search fees.
Form PCTASA/210 (continuation of first sheet (2)) (July 2022) Page 2 of 5
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Information on patent family members PC T/C A202 2 /051664

Patent Document Publication Patent Family Publication

Cited in Search Repert Date Member(s) Date

WO02014174470A1 30 October 2014 (30-10-2014) CN105531365A 27 April 2016 (27-04-2016)
EP2939199A1 02 March 2016 (02-03-2016)
EP2939199B1 12 August 2020 (12-08-2020)
ES2831424T3 08 June 2021 (08-06-2021)
112419308 30 June 2020 (30-06-2020)
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Continuation of : Box No. Il

Group A - Claims 1-29 and 55-57 are directed to (i) a method of deriving naive bovine embryonic stem cells, the method comﬁ;:)ﬁsing:
a) providing a Zona Pellucida (ZP)-free bovine embryo comprising naive bovine embryonic stem cells; b) contacting the ZP-free
bovine embryo with an extracellular matrix (ECM)-coated substrate, wherein the ECM-coated substrate comprises a substrate
comprising a negatively charged substrate surface adjacent to a positivelly chaIEBd biocompatible polymer laﬁer, and a negatively
charged ECM layer adjacent to the positively charged biocompatible polymer layer; and c) culturing the ZP-free bovine embryo in the
presence of outgrowth medinem to induce attachment of the ZP-free bovine embryoe o the ECM-coated substrate and outgrowth of an
inner cell mass (ICM) comprising derived naive bovine embryonic stem cells, (ii) the naive bovine embryanic siem cells produced by
this method and (ii1) their use;

Group B - Claims 30-41 are directed to (i} a method of preparing an ECM-coated substrate, the method comprising a) providing a
negatively charged substrate, b} contacting the negatively charﬁled substrate with a positively charged biocompatible tEolymer, C)
incubating the substrate with the biopolymer, d) removing the biocompatible polymer, €) contacting the substrate with a negatively
charged ECM, and f) incubating the negatively charged ECM with the substrate, (ii) an ECM-coated subsirae comprising a ncgahvei_y
charged substrate, a layer of positively charged biocompatible polymer in contact with the negativecliy charged subsirate and a layer of
negatively charged ECM in contact with the layer of positively charged biocompatible polymer, and (iii) 1ts use;

Group C - Claims 42-46 are directed to (i} a media composition comprising a N2B27 component, a Wnt activator component, a Wnt
inhibitor component, a MEK/ERK inhibitor component, a ROCK inhibitor component, a LIF component, 2 PCK inhibitor and an

insulin component, and (i) its use;
Group D - Claims 47-51 are directed to a method of obtaining ZP-free bovine embiya by enzyme-assisted ZP removal, the method
comprising a} providing an embryo, b} contacting the ith a protease solution, <) incubation the embryo in the protease

embryo
solution to obiain a ZP-thinned embryo, d) contacti% thel%-thinnﬂd embryo with a protease inactivation medivm, €) ruphuing the
ZP and ) manipulaiing the embryo to separaie the ZP from the embryo; am

Group E - Claims 52-54 are directed to (1) a recovery medium comprising a glycogen synthase kinase 3 (GSK-3) inhibitor, a
MEK/ERK kinase mhibitor and a Rho-associated, coiled-coil containing protein kinase (ROCK) inhibitor and (i1) its use.

An a posteriori analysis revealed that the common concept linking the claims of Groups A and B is an ECM-coated substrate comprising a
negatively charged surface, a positively charged biocompatible polymer and a negatively charged ECM layer. However, such substrate is known
in the art [see p. 10, D1 (S8OTO et al.)]. This document describes a method of deriving and culturing bovine embryos where whole zona-free
blastocysts or isolated inner cell mass (ICM) are placed on a monolayer of MEF feeders in separate wells of a 48-well dish previously coated
with (.1% gelatin. The 48-well dish nsed for tissue culture is expected to be plasma-treated for it to be appropriate for tissue culture, which
imparts a negative charge to the substrate. The treatment with gelatin provides the biocompatible polymer layer with a positive charge above the
negatively charged substrate. The use of MEF feeders is well known in the art to provide an ECM that will impact the derivation of embrvos.
Also, the examiner considers that the MEF feeder layer disclosed in D1 is encompassed by the broad definition of the ECM as claimed in
independent claims 1, 30 and 335. The examiner is of the opinion that the ECM of D1 inherently contains negatively charged molecules. This
provides the negatively charged ECM layer above the positively charged layer of biopolymer. In addition, this document teaches that the MEF
feeder layer can be substituted for a vitronectin or Matrigel layer once the bovine embryonic stem cells are established. Therefore there is no
common inventive concept linking the claims of Group A and Group B.

An a priori analysis has concluded that there is no common concept linking the claims of Group A and B with the claims of Group C, D and
E.

In view of the description, it seems that independent claim 35 {and dependent claims 36-41{ contain a lack of clarity in the expression “a
substrate comprising a positively charged surface™. Independent claim 35 (and dependent claims 36-41) was therefore interpreted as “an ECM-
coated substrate comprising a su'bstrate comprising a negativelv charged surface” for the purpose of group establishment,

The claims must be limited to one mnventive concept as set out in PCT Rule 13.
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