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INTERNATIONAL SEARCH REPORT Interational application No.
PCT/US19/42117

A.  CLASSIFICATION OF SUBJECT MATTER
IPC - C12N 5/0735, 15/08, 15/63, 15/85 (2012.01)

CPC - AB7K 39/001; C12N 5/06, 5/0606, 5/0696

According to Intemmational Patent Classification (1PC) or to both national classification and 1PC

B.  FIELDS SEARCHED

Minimwm documentation searched (classification system followed by classification symbols)
See Search History document

Documentation searched other than minimum documentation to the extent that such doc.uments are included in the fields searched
See Search History document

Electronic daia base consulted during the international search (name of data base and, where practicable, search terms used}
Sae Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2016/183041 A2 (PRESIDENT AND FELLOWS OF HARVARD COLLEGE) 17 November | 1-2, 4/1-2
—— 2016; page 2, lines 14-21; page 3, lines 2-16; page 5, lines 1-5; page 16, lines 8-16; page 27, -
Y line 26 - page 28, line 2; page 39, lines 17-22; page 40, lines 1-3; page B0, lines 19-24; claim 47 | 3, 4/3, 22-23, 24/22.23
Y WO 2017/039445 A1 (PLURIOMICS B.V.) 09 March 2017; abstract; page 8, lines 16-17; page | 22-23, 24/22-23

10, lines 24-30; page 12, lines 1-3; page 13, linas 26-29; page 14, lines 28-37; page 28, line 33;
page 29, lines 8-9

Y -| WANG et al. ‘Targated Disruption of the f2-Microglobulin Gene Minimizes the Immunogenicity | 3, 4/3
of Human Embryonic Stem Calls’ Stem Calis Translational Medicine 2015; 4:1234—1245; page
1242, column 1, first paragraph. http://dx.doi.org/10.5966/sctm.2015-0049

Y US 2012/0282174 A1 {(WEISSMAN et al.) 08 November 2012; paragraph [0129] 3,413

l:l Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T"  later document published after the inteenational filing date or priozity

“A" document defining the general svate of the art which is not considered date and not in conflict with the epplication but cited to understand
to be of panicular relevance the principle er theory underlying the invention

“D” “document cited by the applicant in the international application "X docu of particular rel :.the claimed invention cannot be

“E" easlier application or patent but published on or afier the international cansidered navel or cannot be considered 1o involve an inventive step
filing date when the document is taken alone

“L" document which may throw doubts on priosity claim{s) or which “Y" document of particular relevance; the claimed invention cannot
is cited 1o establish the f?ublicﬂtiﬁn date of another citation or other be considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

"Q"  document referring 10.an oral disclosure, use, exhibition arother means being obvious to a person skilled in the art

“P* document published prior to the international filing date but laterthan  “&" document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
09 December 2019 (08.12.2019) 07 .,A N 2020

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents . Shane Thomas

P.O, Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 {second sheet) (July 2019}
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Box No. 11 Observations where certain ¢laims were found unsearchabte (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. El Claims Nos.;

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

3, Claimsg Nos.: 5-21, 25-31, 36-52, 56-69, 74-91, 95-101, 106-122, 126-132, 137-154, 158-164
because they are dependent claims and are not drafted in accordance with the secand and third sentences of Rule 6.4¢a),

Box No. Il Observations where unity of invention is lacking (Continuation of itern 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as foliows:

-+**_Please See Supplemental Page-""*-

1. I:] As all required additienal 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 I:' 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. ﬁ Mo required additional search fees were timely paid by the applicani. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

1-3, 4/1-3, 22-23, 24122-23

Remark on Protest D 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,

I:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet {2)) (July 2019)
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- T _
Information oo patent family members Intemational application No

PCTIUS19/42117

-***-Ceontinuad from Box No. Hll Observations where unity of invantion 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 examinad, the appropriate additional examination fees must be paid.

Group |, Claims 1-4 and 22-24 ars directed toward hypoimmune cardiac cells and methods of producing the cells.

Group II, Claims 32-35 and 53-55 are directed toward hypoimmune andothelial cells, and methods of producing the cells.

Group I, Claims 70-73 and $2-94 are directed toward hypoimmune dopaminergic neurons, and methods of producing the neurons.
Group IV, Claims 102-105 and 123-125 are directed toward hypoimmune pancraatic islet cells and methods of producing tha cells.

Group V, Claims 133-136 and 155-157 are directed toward hypeimmune retinal pigmented epithelium cells and methods of producing the
calls.

The invantions listed as Groups -V do not relate to a single general inventive concept under PCT Rule 13.1 bacause, under PCT Ruls
13.2, they lack the sama or comesponding special technical features for the follewing reasons: the speclal technical featuras of Group |
include cardiac cells, not present in any other Groups; the special technical features of Group |l include endothslial cslls, not presant in
any other Groups; the special technical features of Group || include dopaminergic naurons, not present in any other Groups; the special
technical features of Group 1V include pancreatic islet celis, not present in any other Groups; the special technical featuras of Group V
include retinal pigmentad epithelium cells, not present in any other Groups.

Groups |-V share the technical features including: isolated hypoimmune calls differentiated from a hypoimmune induced pluripotent stem
cell (HIP cell}, wherein endegencus B-2 microglobulin {82M) gene activity and endogenous class || transactivator (CIITA) gene activity
hava been sliminated and CD47 exprassion has been ingreasad; and a mathad of producing a population of hypoimmune cells from a
population of hypoimmune pluripotent cells [HIP ceils) by in vitra differentiation, wherein endogenous B-2 microglobulin (B2M) gene
activity and endogenous class |l transactivator (CIITA) gene activity have been eliminatad and CD47 expression has been Increased in
the HIP cells, the method comprising: {a) culturing a population of HIP cells in a culture medium. Groups | and |l shara the technical
features including: (a) culturing a population of HIP cells in a culture medium comprising a GSK inhibiter,

Howevaer, these shared technical features are previously disclosed by WO 2016/183041 A2 to President and Fellows of Harvard College
{herginafter 'Harvard’) In view of WO 2017/038445 A1 to Pluriomics B.V. {herelnafter 'Plurlomics').

Harvard discleses isolated hypoimmune cells differentiated from a hypoimmune induced pluripotent stem cell (HIP cell) {isolated
hypoimmune cells differentiated from a hypoimmune induced pluripotent stem cell (HIP cell); page 5, lines 1-5; page 27, line 26 - page 28,
lina 2}, wherein endegenous B-2 microglobulin (B2M}) gene activity and endagenous class il transactivator (CHTA} gene activity have
been aliminated (wherein endegencus B-2 microglobulin {E2M) gene activity and endogenous class || transactivator (CIITA) gene activity
have been eliminated; page 3, lines 2-8) and CD47 axpression has been increased (C047 exprassion has been increasad; page 3, lines
916, page 18, lines 8-16); and a method of producing a population of hypaimmune cells from a population of hypoimmune pluripotent
cells (HIP cells) by in vitro differentiation (a method of preducing a population of hypoeimmune cells from a paputation of hypoimmune
pluripotent calts (HIP celis) by in vitro diffarantiation page 5, lines 1-5), wherein endogencus B-2 microglobuiin {82M) gene activity and
endogenous class |l transactivator (CHHTA) gene activity have been gliminated (wherein endogenous B-2 microglobulin (B2M) gahe
activity ang endogenous class 1 transactivator (CIITA) gene activity have baen efiminated; page 3, lines 2-8) and CD47 expression has
been Increased in the HIP cells (CD47 expression has been Increased in the HIP calls; page 3, lines 9-16, page 16, lines B-16, the
methad comprising: (a) culturing a population of HIP cells in a culture medium (the method compriging: {a) incubating {culturing) a
population of HIP cells under appropriata conditions (in a culture mediumy); page 5, lines 1-5); Harvard further discloses whereln the
differentiated hypoimmune cells include cardlomyocytes (whersin the differentiated hypoimmune cells include cardiomyocytes, page 5,
lines 1-5).

Harvard does not disclose culturing a population of HIP cells in a culiure medium comprising a GSK inhibitor.

Pluriomes discloses a method of differentiation of pluripotent stem cells into a population of cardiomyoctes (a method of differentiation of
pluripotent stem cells into a population of cardlomyoctas; abstract, page 8, lines 16-17), including incubation in a culture medium
comprising a GSK inhibitor (Incubation in a cultura medium comprising CHIR-$9021 {a GSK inhibitor); page 13, lines 26-29; page 28, line
33; page 29, lines B-9; see instant disclosure, paragraph [0019] for the use of CHIR-99021 as the GSK inhibitor).

It would have been cbvicus to a person of ordinary skill in the art at the time the invention was made to have modifled the gisclosure of
Harvard to have used a GSK inhibitor, including CHIR-88021 to induce differentiation of the stem cells inte cardiomyocytes, as disclosed
by Pluriomics, to produce hypeimmunogenic cardiomyoctes useful for implantation or transplantation.

Since none of the special technical features of the Groups |-V inventions is found in mors than one of the inventions, and since all of the
shared technical features are previously disclosed by a combination of the Harvard and Pluriomics referances, unity of invention is
lacking.

Form PCT/ASA/210 (patent family annex) (July 2019)
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