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SEQ ID NO: 1

CTGGCTGAGG TAGTAGTTTG TGCTGTTGGT CGGGTTGTGA CATTGCCCGC
TGTGGAGATAACTGCGCAAG CTACTGCCTT GCTA

SEQ ID NO: 2

CTGGCTGAGG TAGTAGTTTG TGCTGTTGGT CGGGTTGTGA CATTGCCCGC
TGTGGAGATAACTGCGCAAG CTACTGCCTT GCTAG

SEQ ID NO: 3

CTGGCTGAGG TAGTAGTTTG TGCTGTTGGT CGGGTTGTGA CATTGCCCGC
TGTGGAGATAACTGCGCAAG CTACTGCCTT GCT

SEQ ID NO: 4

GGGCCCTGGC TGAGGTAGTA GTTTGTGCTG TTGGTCGGGT TGTGACATTG
CCCGCTGTGGAGATAACTGC GCAAGCTACT GCCTTGCTAG TG
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SEQID NO: 5
CUGGCUGAGGUAGUAGUUUGUGCUGUUGGUCGGGUUGUGACAUUGCCCGCUGU
GGAGAUAACUGCGCAAGCUACUGCCUUGCUAG

SEQID NO: 6

UGAGGUAGUAGUUUGUGCU

SEQID NO: 7

UCTCCUTCUTCUUUCUCGU

SEQ ID NO: 8 (SEQ ID NO:6MD¥+aAHSH) 10
UGCUCUUUCTUCTUCCTCU

SEQ ID NO: 9 (SEQ ID NO:6MD:#E!F)

UCGUGUUUGAUGAUGGAGU

SEQ ID NO: 10

UGAGGUAGUAGGUUGUAUAGUU

SEQID NG 1L

UGAGGUAGUAGGUUGUGUGGUT

SEQID NG 12 20
UGAGGUAGUAGGUUGUAUGGUY

SEQ NG 1B

AGAGGUAGUAGGUUGCAUAGU

SEQ I NO: 14

UGAGGUAGGAGGUUGUAUAGU

SEQ D MO 13

UGAGGUAGUAGADUGUAUAGUU

SEQ D NG 16 30
UGAGGUAGUAGULUGUACAGU

SEQID NG 1T

UGAGGUAGUAGUUUGUGOU

SEQID NO: 18

ATGCTTTGGTGGGAAGAAGTAGAGGACTGTT

SEQID NO: 19

ATGCTTTGGTGGGAAGAATAGAGGACTGTT
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INTERNATIONAL SEARCH REPORT Internationat application No.
PCT/IB 18/56169

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AB1K 35/34, AB1K 35/44, AG1K 35/545, AG1L 27/38 (2019.01)
CPC - AB1K 35/34, AB1K 35/44, AG1K 35/545, AG1L 27/3886, AG1L 38/34, C12N 5/0602

Accerding to International Patent Classification (IPC) or 1o both national ¢lassification and IPC
B. FIELDS SEARCHED
Minimum documnentation searched (classification system followed by classification symbols)
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Box No.1I  Observations where certain claims were found unsearchable (Continuation ofitem 2 of first sheet)

This international search repott 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. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
eatent that no meaningful international search can be carried out, specificaily:

W .
3. | Chaims Nos.: 55-58
b they are dep

A

claims &and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No. [I1  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intemnational Searching Authority found multiple inventions in this international application, as follows:
—Please sea continuation in first extra sheet ——-—-—-—

1. D 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. I: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. 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.:
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:] 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 invilation.

D No protest accotnpanied the payment of additional search fees.
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Continuation of Box No. |Ii. Observations where unity of invention ks lacking.

This application contains the following inventions or gmups of inventions which are not 5o linked as to form a single general inventive
concept under PCT Rute 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group |- claims 1-30, 53, drawn to a methed of making stem cell-derived cardiomyocytes,
Group |l claims 31-32, drawn to an assay for identifying an agent that modulates a functional property of cardiomyocytes.

Group lIl: claims 33, 35-52, 54, 56, 57, drawn lo a disease model, @ composition, or a kit comprising stem cell-derived cardiomyocytes.

The inventions listed as Groups {4, [1 and Il 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 tachnical features for the following reasonhs:

Special Technical Features

Group | includes the spedial technical feature of a method comprising comacting stem-cell derived cardiomycoytes with T3 and Let7i
miRNA, not required by Groups Il and §li.

Group || includes the spacial technical feature of an assay comprising a candidate agent that modulates a functiona! property of a
cardiomyocyts, nat required by Group | and lil.

Group l includes the special technical feature of a disease model, a compasition, o a kit cormprising a stem cell-derived cardiomyocyte,
not required by Group | and 11

Common Technical Features
The inventions of Groups |, 11 and Il shate the technical feature of Claims 1 and 14.

Howaver, these shared technical features do not represent a contribution over prior art in view of US 2016/0017268 A1 to University Of
Washington Through lis Center For Commercialization et al., (hereinafter 'Univ Washington®), the article entitted *Tri-iodo-kthyroning
promotes the maturation of human carfiomyocytes-derived from induced pluripotent stem cells” by Yang et al., (hereinafier 'Yang') (J
Moi Cell Cardiof. July 2014, Vol 72, pages 296-304) and the article entitted "Let-7 family of microRNA is reguired for maturation and
adult-like metabolism in stem cell-derived cardiomyocytes" by Kuppusamy et al., (hereinafter 'Kuppusamy') (PNAS, 26 May 2015, Vol
112, No 21, pages E2785-E2794),

Univ Washington teaches (instant claim 1) a method of making stem cell-derived cardiomyocytes, the method comprising, contacting
stem cell derived cardiomyocytes with:

a. a nanopatterned substrate {Abstract - The prasent invention relates to the devices and method comprising microelectrode arrays for
the differantiation, maturation and functional analysis of glectroconductive cells, including muscle cells (including, but not limited to,
cardiomyocytss, skeletal muscis myacytes and smooth muscle myocytes) and neuronal cells.”; para [0D13] - 'In some ambodiments, tha
electroconductive cells are derived from stem calls, a.g., ES cells and/or induced pluripotent stem cells (iIPSC)."; para [0051] - 'FIG. 14C
depicts the formation of confluent, neonatal rat ventricular myocytes on unpattemed and nanopatterned surfaces').

Univ Washington does not expressly teach b. thyroid hormona T3; and c. a Let7i microRNA.

Yang teaches usa of T3 for maturation of cardiomyocytes derived from human induced pluripatant stem cells (Abstract - ‘A cne-week
treatment with T3 increased cardiomyocyte size, anisctropy, and sarcomere length. T3 troatment was assoclated with reduced cell eycle
activity, manifest as reduced DNA synthesis ang increased expression of tha cyclin-dependent kinase inhibitor p21. Contractile force
analyses were perforrmed on individual cardiomyocytes using arrays of microposts, revealing an almost two-fold higher force per-beat
after T3 freatment and also an enhancement in contractile kinetics. This improvement in force generation was accompanied by an
increase in rates of calcium release and reuptake, along with a significant increase in sarcoendoplasmic reficulum ATPase expression’).
Kuppusamy teaches use of Lat7i microRNA for promoling cardiomyocyte maturation (pE2793, col 1, para 3 - 'In this study,..wa
demonstrate that the let-7 family of miRNAs is required and sufficient for maturation of hESC-CMs....Qverexpression of lat?g and let-7i
specifically accelerates the CM's capacity to use fatty acid as a major energy source without affecting mitochondrial copy number or
improving the efficiency of glycolysis.").

It would have been obvious to one of ardinary skill in the art that the method of Univ Washington could be made more efficacious by
combining with those of Yang and Kuppusamy, since Yang and Kuppusamy teach independent methods to promote maturation of
cardlomycoytes via T3 and Let7i microRNA, respectively.

—-contirued on next sheet---
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Continyation of Box No. ll. Obsarvations where unity of invention is lacking.
Continuation from prior sheet

Univ Washinglon taaches {instant claim 14) a method of maturing stem cell-derived cardiomyocytes, the method comprising contacting
stem cell-derived cardiomyacytes with:

a. a nanopatterned substrate (Abstract - The present invention relates to the devices and method comprising microelectrode amays for
the differentiation, maturation and functional analysis of electrocenductive cells, including muscle cells (including, but not limited to,
cardiomyocytes, skelstal mustla myocytas and smocth muscle myocytes) and neuronal cells.’; para [0013] - 'In some emhodiments, the
electrocanductive cells are derived from stemn cells, 8.g., ES cells andfor induced pluripotant stem cells (iPSC)."; para [0051] - 'FIG. 14C
depicts the formation of confluant, necnatal rat ventricular myocytes on ung d and nanop d surfaces’).

Univ Washingtan does not expressly teach b. thyroid hormone T3; and c. a Let7i microRNA,

Yang teaches use of T3 for maturation of cardiomyocytes derived from human induced pluripotent stem cells {(Abstract - ‘A one-week
treatment with T3 increased cardiomyocyte size, anisotropy, and sarcomere length. T3 treatment was associated with reduced cell cycle
activity, manifest as reducaed DNA synthesis and increased expression of the cyclin-dependent kinase inhibitor p21. Contractile forca
analyses wera performed on individual cardiomyocytes using arays of microposts, revealing an almost iwo-fold higher force per-beat
after T3 treatmant and zlso an enhancernent in contractile kinetics. This improverment in force generation was accompanied by an
increase in rates of calcium release and reuptake, along with a significant increase in sarcoendoplasmic reticulum ATPase exprassion').
Kuppusamy teaches use of Let7i microRNA for promoting cardiomyocyte maturation (pE2793, col 1, para 3 - "t this study,..we
demonstrate that the let-7 family of mIRNAs is required and sufficient for maturation of hRESC-CMs,...Overexpressloen of let?y and let-71
specifically accelerates the CM's capacity to use fatty acid as a major energy source without affecting mitochondrial copy number or
improving the efficiency of glycolysis.’).

It wouid have been ocbvious to one of ondinary skill in the art that the method of Univ Washington could be mada more efficacious by
combining with those of Yang and Kuppusamy, since Yang and Kuppusamy teach independent methods to promote matyration of
cardiomycoytes via T3 and Let7i microRNA, respectively.

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

Groups |, 11 and (1 tharafors tack unity under PCT Rule 13 because they do not share a same or corresponding special technical featura.

Note, Claim 34 is absent.
Note, Claim 57, which depends on "any one of glaims 43-51" as drafted, is cblacted to, becausa claims 43 and 44 disclose composition.
Claim 57 is reconstrued ta "any one of daims 45-51".

Item 4 {continued): Claims 55 and 58 are dependent ¢laims and are not drafted in accordance with the second and third sentences of
Rute 6.4(a).

Form PCTASA/210 {extra sheet) (January 2015)
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