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Figure S1: Expression pattern of cardiomyogenesis related genes. Heatmap of the expression levels of cardiac markers,
such as cardiac regulators (GATA4, MEF2C, TBX5, ISL1, NKX2-5, NR2F2, IRX4, VCAM1), structural/sarcomeric genes
(TNNC1, TNNI1, TNNI2, TNNI3, TNNT2, MYH6, MYH7, MYL3, MYL4, MYL?7), calcium handling genes (SERCA2,
CACNAID, CACNAI1G) and ion-channel genes (KCNA5, KCNJ3, KCN]J5, KCNK3, KCNQ1). As expected, the expression
profile of these genes is in accordance with the cardiomyogenesis progression, presenting higher expression levels at cardiac
progenitor (D9) and cardiomyocyte (D15) stages.



Up_DoxD1 Down_DOxD1

Putrescine biosynthesis lll L-tryptophan degradation

L-serine degradation

NAD"de novo biosynthesis

Thyroid ism | (via

N-acetylglucosamine degradation |
lcosapentaenoate biosynthesis Il

i

Thioredoxin pathway

Il

T T T 1 T T
0.5 1.0 1.5 2.0 2.5 .0 0.5 1.0 1.5 2.0 2.5

”
o
o

- Logyg p-value - Log,, p-value

Down_D1xD4

Creatine-phosphate biosynthesis
yiglycerolitriacylgly iosy i

L-glutamine degradation

Thioredoxin pathway

Bupropion degradation

- Logy, p-value

Up_D1xD4

Signal transduction pathways

Retinoate biosynthesis |
Oleate biosynthesis
Heparan sulfate biosynthesis

Vitamin A biosynthesis

L

on
-
I
w
IS

T T
0.5 1.0 1.5 2.0 25

o
o

- Logyg p-value

Down_D4xD9%

Anandamide biosynthesis

Retinoate biosynthesis |

Nicotine degradation V

Sphingolipid biosynthesis
3

-Log, p-value

Up_D4xD9

Retinol biosynthesis

Amine and Polyamine biosynthesis

Nicotine degradation IV

Creatine-phosphate biosy

o o
-
N
s

- Log, p-value

Down_D9xD15

Up_D9xD15

Hormone biosynthesis: Creatine-phosphate biosynthesis

ABH and Lewis epitopes biosynthesis Reactive oxygen species degradation

Estradiol hiosynthesis Il and i Y

Ethanol degradation:

Hormone degradation

y ' 0 1 2 3

- Logq o p-value

Methylglyoxal degradation Il

L

0.0 0.5 1.0 1.5 20 25

- Logy, p-value

Up_DO0xD15 Down_D0xD15
Thyroid hormone metabolism Protein glycosylation
D i ‘Carbohydrate biosynthesis
Hormone degradation Glycan biosynthesis
Hormone biosynthesis Anandamide biosynthesis Il
BMP signalling pathway Pyrimidine deoxyril i de novo biosy it
k T T 1 k T T 1
o 2 4 6 [ 1 2 3

- Logs, p-vaiue - Logy p-value

Figure S2: Metabolic pathways up- and downregulated during cardiomyogenesis according to BioCyc analysis. Enriched
terms related to metabolism at each in vitro cardiac differentiation transition.
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Figure S3: Energy metabolism-related pathways. Heatmaps representing the gene expression profiles (log2 RPKM

values; (A)) and fold changes (log2 FC, FDR<0.05; (B)) of genes associated with glycolysis, fermentation, the TCA cycle and

fatty acid B-oxidation. Red boxes indicate upregulated genes, while green boxes indicate downregulated genes.
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Figure S4: Energy metabolism-related pathways: electron transport chain (ETC). Heatmaps representing the
gene expression profiles (log2 RPKM values; (A)) and fold changes (log2 FC, FDR<0.05; (B)) of genes encoding the
five complexes of the ETC: complex I (NADH ubiquinone oxidoreductase), complex II (succinate dehydrogenase),
complex III (cytochrome bci), complex IV (cytochrome c oxidase) and complex V (ATP synthase). Red boxes
indicate upregulated genes, while green boxes indicate downregulated genes.
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Figure S5: Transcript and protein expression validation for RA metabolism-related genes. (A) Differentially expressed
genes obtained from RNA-seq data at D1, D4 and D9 stages were validated by qPCR. Expression level (RPKM) of each gene
is compared to its relative expression to GAPDH, obtained by qPCR from polysome-bound RNA. The same expression
pattern between RNA-seq and qPCR experiments was obtained for all evaluated genes. (B) Relative expression of RXRG was
also validated by qPCR between D0 and D15, using embryoid body (EB) and monolayer (ML) differentiation protocols which
corroborated with the expression pattern observed by RNA-seq. (C) RXRG expression at DO and D15 was also validated by
RXRy protein expression by immunofluorescence assay. Left panel: RXRy expression at DO and D15. Right panel: Nkx2.5
expression at DO and D15 was used as a positive cardiac differentiation marker. Cell nucleus was labeled using DAPI. Scale
bar 100 pum.
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Figure S6: Transcript expression validation for TH metabolism-related genes. Differentially expressed genes obtained by
RNA-seq experiments at specific times were validated by qPCR. Expression level (RPKM) of each gene is compared to its
relative expression to GAPDH, obtained by qPCR. The same expression pattern between RNA-seq and qPCR experiments
was obtained for all evaluated genes.
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Figure S7: Transcript expression validation for heparan sulfate biosynthesis-related genes. Differentially expressed genes
obtained by RNA-seq experiments at D1, D4 and D9 were validated by qPCR. Expression level (RPKM) of each gene is
compared to its relative expression to GAPDH, obtained by qPCR. The same expression pattern between RNA-seq and gPCR
experiments was obtained for all evaluated genes.



Supplementary Material and Methods
Monolayer cardiomyocyte differentiation and immunofluorescence assay

H1 hESCs were submitted to a protocol based on [1], with a few modifications. Briefly, 5 x 10° cells/well
were seeded in Matrigel-coated 12-well plate in mTeSR-1 + 10 uM Y27632. After three days of daily medium
change, differentiation was initiated with the addition of 12 uM CHIR99021 in RPMI/B-27 minus insulin
medium (day 0) for 24h. On day 3, 10 uM XAV939 was added in RPMI/B-27 minus insulin medium for 48h.
Besides that mentioned, RPMI/B-27 minus insulin medium was replaced every 2 days. From day 7 to day 15, the
medium was replaced with RPMI/B-27 medium every 3 days. Beating areas were expected around day 10.

For immunofluorescence assays, at the indicated time-points, cells were fixed with 4% paraformaldehyde,
permeabilized with 0.3% Triton X-100 for 30 min and blocked with 3% PBS-BSA for 1h. Then, it was performed
an overnight incubation with anti-RXRy or anti-NKX2-5 antibody (1:100 in 3% PBS-BSA) followed by incubation
with Alexa 546-conjugated IgG secondary antibody (1:1000 in 3% PBS-BSA) and 1 ug/uL DAPIL Images were
acquired using a Leica DMI6000B optical microscope.

Quantitative real time PCR

From EB cardiomyocyte differentiation protocol, polysome-bound RNA was isolated at the indicated time-
points. From monolayer cardiomyocyte differentiation protocol, total RNA was isolated at DO and D15 of
differentiation. cONA synthesis was performed using 1 ug of RNA and ImProm II Reverse Transcription System
(Promega). Quantitative PCR (qQPCR) was performed using GoTaq Polymerase Kit (Promega), primer sequences
described in Table S9 and LightCycler 96 instrument and software (Roche). Each gene was assayed in three
independent differentiations and qPCR technical triplicates each. Expression levels were calculated using the
formula 2 2% and showed as “fold to GAPDH” or using the formula 2 22 and showed as “relative expression
to D0”, when indicated.



Table S9: Primer sequences used for expression validation by qPCR

Retinoic acid metabolism-related genes

Gene Forward sequence (5'- 3) Reverse sequence (5’- 3") Afnplicon Ref.
size (bp)
ALDHI1A2 GATGCTGACTTGGACTATGCTGT CTGTTTCITATCAATCTGGGGAC 210 [2]
CYP26A1 TCACTTACCTGGGGCTCTACC ACTTGTTGTCTTGATTGCTCTTGC 96 [3]
CYP26B1 CCGCTTCCATTACCTCCCGTTC CCACCGCCAGCACCTTCAG 89 [3]
LRAT TGGAACAACTGCGAGCACTTCGTG GCAGGAAGGGTAGTGTATGATACC 185 [4]
RXRG CCGGATCTCTGGTTAAACACATC GTCCTTCCTTATCGTCCTCTTGA 119 [5]
RARB CTCACAGAGAAGATCCGAAAAGC AATGCACTTGGTGGCCAGTT 150 [6]
Thyroid hormone metabolism-related genes
DIO2 TCCAGTGTGGTGCATGTCTC CTGGCTCGTGAAAGGAGGTC 168 [5]
DIO3 CTCTCCCTACATCATCCCACA TGACATAGAGACGCTCGAAGTA 158 [5]
THRA GCCTTTAACCTGGATGACACG GTGTTTGCGGTGGTTGACG 153 [7]
APOA5 AAACCCTCTGGGGAGCATAC CTAGGCTTCAACTTGGGAACC 75 [8]
PCK1 AGGATCGAAAGCAAGACGGT GACGTACATGGTGCGACCTTT 165 -
Heparan sulfate biosynthesis-related genes
B3GAT2 GCTGACGACGACAACACCTA ACAACTTTGCCGTTTTCCAC 134 [9]
EXTL1 GGTCGTGTCGTGTCCTTTTC GTTCTGTCTCTCCGCTCACC 136 [9]
HS3ST3A1 | AAAATACAAGGCCCTGATAAAATTGA | CACTATGAAAACTGTGACGGGTACAA 130 [10]

Normalizer gene

GAPDH

GGCGATGCTGGCGCTGAGTAC

TGGTTCACACCCATGACGA

149
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