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NCBIOOOODONM_015629.4
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301
361
421
481
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781
841
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1081
1141
1201
126l
1321
1381
1441
1501
1561
1621
1681
1741
1801
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gaaaagagta

taacgctaga
ctcttagetg
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ctgaacatca
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ctgcggcegga
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gacattgtca
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ggatgtgcag
gctatgggat
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cgtggatgcce
catccgggat
ggattacatc
gaacctgcag
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ggcgctggag
cttcatcgcea
tgtggcecgge
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A. CLASSIFICATION QF SUBJECT MATTER
IPC-  AB1K 35/M2, AB1K 35/545, AG1K 3B/17, AG1L 27/38 (2020.01)

CPC - AB1P 371086, AG1K 35/545, AS1L 27/88, C12N 5/0606

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

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 TC BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2018/078301 A1 (UNIVERSITE PIERRE ET MARIE CURIE~I5'ARIS 6 wtal) 3 May 2018 1-9, 11-14, 16-17, 4447,
B {03.05.2018); pg 5, para 3; pg 3, para 21; pg 3, para 21- pg 4, para 1; pg 17, para §; Claim 1 49-50
A A

10, 15,48
Y + |BOOGERD et al., Idantification and Characterization of Novel Protein-protaln interactions during | 1-9, 11-14, 16-17, 4447,
——- heart development, Univarsity of Amsterdam, 2010 [onling]. [Retriaved 03 June 2020]). 48-50
A Retrieved from the internat <URL: hitps:#/pure.uva.nlfws/files/1477310/76996_thesis_klein.pdf [ -==-rr--—--—rr——m-meea -
>); Abstract, pg 28, para 1; pg 33, para 1; pg 34, Table 1 10, 15, 48

WO 2018/076301 A1 (UNIVERSITE PIERRE ET MARIE CURIE-PARIS & et al.) 3 May 2018
{03.05.2018); pa 5, para 3; pg 3, para 21; pg 3, para 21- pg 4, para 1; pg 17, para 5; Clalm 1

US 8,404,658 B2 (HAJJAR et al.} 26 March 2013 (26.03.2013}, abstract 7-8, 12-14, 45-47, 49
A 0, 15, 48
Y US 2010/0203021 A1 (GOUMANS et al.) 12 August 2010 (12.08.2010); para [0102] 1, 12-14, 16-17, 44-47,
49-50

E‘ Further documents are listed in the continuation of Box C. [:l See patent family annex,

¢ Special categories of cited documents: “T* later document published after the international filing date or priority

A" d 1 defining the | state of the art which is not considered date and not in conflict with the application but cited to understand
1o be of particular relevance . the principle ar theory underlying the invention

“D" document cited by the applicant in the international application X docurger;td of pa?icular rclivancc: :!m:a‘:i'aimed |inveminn cannot be

p_— : - ; f i considered novel or cannot be considered to invelve an inventive step

E g?irllérd;pghcanon or patent but published on nr. after the international wihen the document is taken ajone

“L" decument which may throw doubts on priority claim(s) or which “Y" document of particular relevance; the claimed invention cannot
is cited 1o cstablish the publication date of anciher citation or other be considered to involve an inventive step when the document is
snerial reason (as spegiﬁped) combingd with one or more other such documents, such combination

“0*  document referring to an oral disclesure, use, exhibiion orothermeans being nhvinis In a person skilled in the art

"D document publishenl pnion tu Ui internationnl filing date b later than - & dogwneent member of the same patent family
the priority date claimed
Date of the actual completion of the international search Date of mailing of the intemational search report
10 Lo 06 AUG 2020
Narme and mailing address of the 1SA/US Authorized officer )
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee Young
P.O. Box 1450, Alexanidrig, Virginia 22313-1450
Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300
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Category* Citatien of document, with indication, where appropriate, of the relevani passages Relevant to claim No.
Y US 9,213,999 B2 (SAKURADA) 15 Degembar 20158 (15.12.2015); col 2, In 18-23; col 5, In 17- 17,50
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INTERNATICONAL SEARCH REPORT International application No.

PCTAIS 20/22679

Box No, IT 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. D Claims Nos.;

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

2. D Claims Nos.:

because they relate to parts of the interational 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. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet}

This International Searching Authority found multiple inventions in this intermational application, as follows:
This application contains the following Invantions or groups of inventions which are not so linked as to form a single genaral inventive
concept under PCT Rule 13.1. In arder for afl inventions to be searched, the appropriate additional search fees must be paid.

Group |- claims 1-17, 44-50, drawn to a compesition ¢comprising human cells differentiated in vitro from stemn cells and an agent that
decreasesa the level or activity of Pre-mRNA Processing Factor 31 (PRPF3 ).

Group |I: clalms 18-43, 51-61, drawn to a method of transplanting in vitro-differentated human cardiomyocyles.

The invenlions listed as Groups | and |l do not relate to a singie general inventive concapt under PCT Rule 13.1 because, under PCT
Rule 13.2, they kack the sama or corresponding special technical features for the following reasons:

wpantinied In Supolemental Box®****

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

2. l:l 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. [ Norequired additional search fecs wers timely paid by thie applicant. Consequently, this intemational search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
1-17 and 44-50

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

I:l The additional search fees were accompanied by the applicant’s protest but the applicable prolest
fee was not paid within the time limit specified in the invitation.

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

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019}
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] y Internati icati .
Information on patent family members tianal application No

PCTAJS 20/22679

Continuation of Box No. I} (Okservations whera unity of invention is lacking):
Special Tachnical Features

Group | Includes the special technical feature of a compaosition which differs from the special technical feature of a method, as disclosed
by Group Il

Common Technical Features

The invantlons of Groups | and Il share the technical feature of in vitre-differentiated human cardiomyocytes thal have been contacted
with an agent that decreases the level or activity of PRPF3.

However, these shared technical faatures do not represent a contribution over prior art in view of WO 2018/078301 A1 to Universite
Pierre ot Maria Curle - Paris 6, et al. (hereinaftar "UPMC") (Citations are accerding to the English translation document) and the thesis
"Identification and characterization of novel protein-protain interactions during heart development® {Boogerd) (University of Amsierdam,
2010 [online]. [Retrieved 03 June 2020]. Retrieved from tha intarnet <URL: hitps:fipure.uva.nliws/files/1477310/76988_thesls_klein.pdf
»),

UPMC teaches (instant claim 11) a transplant composltion for transplant to a recipient {pg 17, para 5, "the cardiomyocytes are
administerad by injection into tha subject, preferably by injection directly into the heart. In another embodimant, the cardiomyucytas are
surgically transplanted as an implant, transplant or graft into the subject.”), the composition comprising in vitro differentiated human
cardiomyocytes that have been contacted with an agent that promota diffarentiation (Claim 1, "An in vitro or ex vivo method of
differentiating pluripotent stam cells into cardiomyocyltes, comprising a stap of aclivating at least one cardiac tissue-spacific transcription
factor, preferably selected from Gatad, Mef2c and { or Tbx5.; pg 5, para 3, Cardiac tissue-spacific transcription factors include, but are
not limited to.,......, TBX1, TBX2, TBX3,..."). UPMC does not specifically teach that said cardiomyoctyes have been contactad with an
agent that decreases the level or activity of PRPF3 |

Boogerd teachas that PRPF31 is an interacting protein with TBX2 (pg 28, para 1, Abstract, "T-box transcription factors Thx2 and Tbx3
are highly conserved, essential reguiators of heart development. They are associated with the developing cardiac conduction system,
and potent repressors of cardiac chamber myocardium differentiation.”; pg 29, para 3, “In this study, we present our work on identifying
novel proteins that interact with Tbx2 or Tox3, using @ combined approach of yeast 2-hybrid and tandem affinity purification. With yeast 2
-hytrid screens wa have identified several proteing that interact with these T-box factors.”; pg 33, para 1, "Yeast 2-hybrid screening
identified 19 unique potential interacting proteins.; pg 34, Table 1, Clone $1-22, PRPF31."). Given the role of TBX2 in the differantation
of cardlomyocyles, it would have boon obvious to one of ordinary skill in the art to have determined the significance of THX2 and
PRPF31 Interaction. Thus, it would have bean obvious to one of ordinary skill in the art to have applied agant lhat decreage the jovel or
activity of PRPF31 In a method to analyze the role of unbound TBX2 in the diferentiation of cardiomyocytas.

As said technical features were known in tha art at the time of the invention, these cannot be considered special technical features that
would otherwisa unify the groups,

Groups | and  therefora lack unity under PCT Rule 13 bacause they do not share 2 same or comesponding speclal technical feature.

]
Form PCT/ISA/210 (patent family annex) (July 2019)
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