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Supplementary Table S1. Primers for cardiomyocyte specific ex- Supplementary Table S1. Continued
pression genes used in gRT-PCR Primers Sequence (5-3)
Primers Sequence (5-3) Cox1F CCGACCGTTGACTATTCTCT

TNNT2 F GCGGGTCTTGGAGACTTTCT Cox1TR GCTCAGACCATACCTATGTA
TNNT2 R TTCGACCTGCAGGAGAAGTT Cox2 F CAAACCACTTTCACCGCTACAC
MYH6 F CTTCTCCACCTTAGCCCTGG Cox2 R GGACGATGGGCATGAAACTGT
MYH6 R GCTGGCCCTTCAACTACAGA Cox3 F AGGCATCACCCCGCTAAATC
MYH7 F CGCACCTTCTTCTCTTGCTC Cox3 R GGTGAGCTCAGGTGATTGATACTC
MYH7 R GAGGACAAGGTCAACACCCT Atp6 F AGCCCACTTCTTACCACAAG
MYL7 F GCCCAACGTGGTTCTTCCAA Atp6 R TACTATATGATAGGCATGTGA
MYL7 R CTCCTCCTCTGGGACACTC D-loop F CTCCACCATTAGCACCCAAA
MYL2 F CGTTCTTGTCAATGAAGCCA D-loop R GGTGAACTCACTGGAACGGG
MYL2 R CAACGTGTTCTCCATGTTCG RNR2 F CCAAACCCACTCCACCTTAC
TNNIT F CCGGAAGTCGAGAGAAAACCC RNR2 R TCATCTTTCCCTTGCGGTA
TNNIT R TCAATGTCGTATCGCTCCTCA g-globin F CTGGGCATGTGGAGACAGAGAAGACT
TNNI3 F TTTGACCTTCGAGGCAAGTTT B-globin R AGGCCATCACTAAAGGCACCGAGC
TNNI3 R CCCGGTTTTCCTTCTCGGTG
GJAS F AGAGTGTGAAGAAGCCCACG
GJAS5 R AACAGATGCCAAAACTTCTGCT
KCNH2 F CAACCTGGGCGACCAGATAG
KCNH2 R GGTGTTGGGAGAGACGTTGC
KCND3 F GCATCCTCCCGGAGATCATC
KCND3 R CCGAGTCGTTGTCGTCCAT
KCNQ1F TGTCCACCATCGAGCAGTATG
KCNQ1R CCGTCCCGAAGAACACCAC
KCNJ2 F CTGGCTTTCGTCCTGTCATGG
KCNJ2 R GCCCACGATTGACTGGAACA
CACNATCF TGATTCCAACGCCACCAATTC
CACNATCR GAGGAGTCCATAGGCGATTACT
RYR2 F CATCGAACACTCCTCTACGGA
RYR2 R GGACACGCTAACTAAGATGAGGT
SERCA2a F TTTCCTACAGTGTAAAGAGGACAACC
SERCA2a R TTCCAGGTAGTTGCGGGCCACAAA
SCNSA F AGCTGGCTGATGTGATGGTC
SCN5AR CACTTGTGCCTTAGGTTGCC

PPARGCTAF GCTTTCTGGGTGGACTCAAGT
PPARGCTAR GAGGGCAATCCGTCTTCATCC

TFAM F ATGGCGTTTCTCCGAAGCAT
TFAM R TCCGCCCTATAAGCATCTTGA
N-cadherin F TGAGCCTGAAGCCAACCTTA

N-cadherin R AGGTCCCCTGGAGTTTTICTG
Connexin 43 F CAATCACTTGGCGTGACTTC
Connexin 43 R AAAGGCAGACTGCTCATCTC

GAPDH F CTGGGCTACACTGAGCACC
GAPDH R AAGTGGTCGTTGAGGGCAATG
Nd1 F AACCCGCCACATCTACCATC
Nd1R AGGAGGCCTAGGTTGAGGTT
Nd2 F TCAGCTAAATAAGCTATCGGGC
Nd2 R GAGTGGGGTTTTGCAGTCCT
Nd4 F CAGCCACATAGCCCTCGTAG
Nd4 R GCGAGGCTTGCTAGAAGTCA
Nd5 F CTGCTAACTCATGCCCCCAT
Nd5 R GGAGGATCCTATTGGTGCGG
Nd6 F CCTCTCTTTCTTCTTCCCACTCA
Nd6 R CGATGGTTTTTCATATCATTGGTCG

Mol. Cells



CYC116 Promotes Cardiomyocytes Maturation

Sijia Jiet al.
A
95% Confluent monolayer Replate
Po P1
Differentiation -2 -1 !5 2 3 5 74 1l2 14 18 22 26 30
! 1 1 l 1 1 1 1 1 1 1 1 l
Day T T T T T T T T T T T T T
Medium mTeSR1 RPMI1640 + B27 minus insulin RPMI1640 + B27
Small Chemical [ CHIR
Additive 632 99021
Scheme —-z-lm_
B
Scheme 1 Scheme 2 mmScheme 3 mmScheme4 mmScheme5
5. TNNT2 5. MYH7 5. GJA5 8. CACNA1C
4 4 44 64
34 3 34
44
|2 " 2, 2] 1 I
o 1. il_ 11 1 L] | EuR i | I Ol e——— 21 I_ Il |
c - 2R R--- 2B - A
8o 1 Pyl T || P | | | O |
ola KCNQ1 8. KCNJ2 5. SCN5A 4. PGC-1a
&3l 6. 4 3]
3
24 44 24
I Iu !
Tl . | Y 1___{__.__ |  SAp__ A
SO PO | | SRS ol | T |
0.5pM 1.5uM 5uM 0.5puM 1.5uM 5uM 0.5puM 1.5uM 5uM 0.5uM 1.5uyM 5uM
C
- Scheme 1 - Scheme 2 s——Scheme 3 4 —Scheme 4 5 Scheme 5
A & TTive cells number: 8728 & T Tive cells number: live cells number:5297 live cells numbe{,:\u030 ; live cells number:9233
f g 8 | = /
3 99% 99% 98% {\ / 94% 193%
0.5 uM - [\ g n 8 = . T \ ' M\ T
. // : 2 ANk /, \ | / \
\
2 28 g f \ 2 I 8 / \
o \J
. j \ | \ |, \
10" 102 103 104 105 106 1072 10" 102 103 10* 105 106 1072 10" 10? 10 ' 1w0* 10° 10’2 w0’ 102 w0 ' 0° 10® 1077 10" 102 10 ' w0° 10° 10’2
# Tiive cells number: 9761 | [ Tive cells number: 6804 | ¥ [Tive cells number: 1069 | ¥ Tive cells number: 4785 | ¥ Tive cells number-4976
g g / g g g
s < 99% \98% 94% 98% 94%
S 8 E] ’_L!_‘/ 8 g g
|
8 1.5 IJM 8 s / \ . ) /‘\ . //‘/\\
\ / ’
8 ) \ s s /\/ \\ w/ \
°‘0| 102 103 104 105 106 mnum‘ B S S, S R R R i 8
&7 Tive cells number: 692 | # T Tive cells number: 880 | | Tive cells number: 408 | % five cells number 1248| & Tive cells number: 5699 |
] H H] H] ]
92% 94% 87% 94% 90%
] 8 8 ] H T
5uM \
] H H H H \
) 3 ] 3 3 / \

Supplementary Fig. S1. Schemes and concentrations test of CYC116 treatment on H1-CMs. (A) Schematic of experimental timeline of
cardiomyocyte differentiation of H1 cells and the treatment duration of CYC116 (Scheme 1: Days 14-22, Scheme 2: Days 14-26, Scheme
3: Days 14-30, Scheme 4: Days 18-30, Scheme 5: Days 22-30). (B) qRT-PCR analysis of the mRNA levels of genes related to cardiac
structure, ion channels and mitochondrial functions in H1-CMs treated with 0.5 uM, 1.5 uM, and 5 uM CYC116 in scheme 1 to 5. The
dashed line represents vehicle control (0.1% DMSO). (C) FACS analysis of cTnt staining in H1-CMs treated with 0.5 uM, 1.5 uM, and 5

uM CYC116 in scheme 1
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Supplementary Fig. S2. CYC116 improves structural maturation in H1-CMs. (A and B) Representative images (A) and statistical
quantification (B) of the immunofluorescence staining of N-cadherin at Day 30 in H1-CMs treated with 5 uM CYC116 or DMSO
from Days 22-30 (n = 10 fields). Scale bar = 25 um. (C and D) Representative images (C) and statistical quantification (D) of the
immunofluorescence staining of Connexin 43 at Day 30 in H1-CMs treated with 5 uM CYC116 or DMSO from Days 22-30 (n = 10
fields). Scale bar = 25 pm. (E) gRT-PCR analysis of the expression of N-cadherin and Connexin 43 at Day 30 in H1-CMs treated with 5 uM
CYC116 or DMSO from Days 22-30 (n = 3). Data are presented as the mean + SEM. **P<0.01; #*#**P <(0.0001.
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Supplementary Fig. S3. CYC116 improves mitochondria maturation in H1-CMs. (A) TEM images of H1-CMs treated with DMSQO or
CYC116. Mit, mitochondria; Scale bars =5 um. (B) The relative mtDNA copy number was evaluated by the ratio of ND1, ND2, ND4, ND5,
ND6, Cox1, Cox2, Cox3, ATP6, D-loop, and RNR2 to p-globin of H1-CMs treated with DMSO or CYC116 at Day 30 (n = 3). Data are
presented as the mean £ SEM. *P < 0.05; **P<0.01; ****P <0.0001.
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Supplementary Fig. S4. Other Aurora kinase inhibitors also increases the expression of cardiac genes in H1-CMs. gRT-PCR analysis of
the mRNA levels of genes related to cardiac structure, ion channels and mitochondrial functions in H1-CMs treated with DMSO or Aurora
kinase inhibitors (n = 3). Data are presented as the mean + SEM. #P <0.05; **P <0.01; ***P < 0.001.
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Supplementary Fig. S5. CYC116 promotes the maturation of cardiomyocytes derived from other hPSCs. (A) Transmission electron
microscopy images of H9-CMs and UC013-CMs treated with DMSO or CYC116. MF, myofibrils; Z, Z-bands; Zb, Z-bodies; Mit,
mitochondria. Scale bars = 1 um. (B) Quantitative analyses of mitochondria number per cell from TEM images of H9-CMs and UC013-
CMs treated with DMSQO or CYC116 (n = 25 cells). (C) Flow cytometry analysis of Ki67" cells in CYC116-treated H9-CMs and UC013-CMs (n
=3). (D and E) Flow cytometry analysis of polyploidy ratio with PI staining in DMSO- or CYC116-treated H9-CMs (D) and UC013-CMs (E) (n
= 3). Data are presented as the mean = SEM. #*P<0.01; ****P < (0.0001.
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