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Figure S1: Expression of cardiomyocyte markers during differentiation. gPCR analysis
shows that CM marker gene expression is increased during differentiation. Two
differentiation experiments (HEL47.2 (1.) and HEL47.2 (2.)) with two replicates each are
shown. Expression levels have been normalized by comparing to day 1.
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Figure S2. EC, CM, cell cycle and mesenchymal cell gene expression
in the defined clusters. All scRNAseq data presented in the figure
consists combined data from HEL47.2 and HEL24.3 lines.
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Figure S3. Comparison of hiPS transcriptomics between HEL47.2 and HEL24.3 lines. A) Samplewise
distribution of cells per cluster. Distribution of cells per cell type cluster according to sample in B) hiPS-
CM, C) hiPS-EC in coculture, D) hiPS-EC in monoculture.
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Figure S4. Coculture vs. monocultre hiPS-EC expression of A) genes related to heart
dewelopment, B) cardiac EC genes. All scRNAseq data presented in the figure
consists of combined data from HEL47.2 and HEL24.3 lines.
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Figure S5. Changes in the expression of BMP, Notch and VEGF pathway genes. A) Clusterwise
expression of BMP-, Notch-, and VEGF -pathway ligands included in TOP 20 hiPS-CM sender gene list
and other BMP- and Notch-ligands that had higher expression in coculture hIPS-ECs. hiPS-CM and co-
culture hiPS-EC clusters are highlighted. Clusterwise expression of B) BMP-, Notch-, and VEGF -
pathway receptors and C) BMP- and Notch -pathway targets in monoculture and coculture hiPS-ECs. All
scRNAseq data presented in the figure consists of combined data from HEL47.2 and HEL24.3 lines.
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Figure S6. Ligand-target gene analysis. A) Expression of top ligands in sender cells (hiPS-EC). B) Ligand—
target matrix denoting the regulatory potential between sender hiPS-EC) ligands and predicted receiver
(hiPS-CM) target genes. C) Ligand-receptor interactions between ligands from hiPS-ECs and receptors
expressed in hiPS-CMs. All data presented in the figure consists of combined data from HEL47.2 and
HEL24.3 lines.
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Figure S7. Clusterwise expression of ErbB-pathway ligands and receptors. hiPS-CM and co-culture hiPS-
EC clusters are highlighted. All sScRNAseq data presented in the figure consists of combined data from
HELA47.2 and HEL24.3 lines.
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Figure S8. Clusterwise expression of A) BMP-, B) Notch-, and C) ErbB-pathway genes presented separately
in the HEL47.2 and HEL24.3 lines.
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Figure S9. Results from the independent
replication including six pooled hiPS-
EC/hiPS-CM coculture samples. A) The
UMAP of the pooled cells. B) Expression of
cardiac contractility genes and cardiac
secreted protein NPPA coding gene in the EC
and CM clusters. Coculture hiPS-EC
expression of C) genes related to heart
development and endocardial genes (the
same genes as presented in Figure S4A-B),
and D) BMP-, Notch- and ErbB-pathway
genes (the same genes as presented in
Figure S8A-C).

D

CM

CM Atrial

CM Ventricular A

EC Coculture C A

EC Coculture B A

EC Coculture A A
% BMP4 5 BMP6 BMPR2
3 3 3
4 20 415 3 %0
s 15 § 10 § 15
g 10 2 g 10
8 o5 g 05 8 os
u% 00 8 0.0 u% 0
@Y‘ N @'Y @Q @o @ @(}
S SISO NI N
F o & &
[SSule F F F < F S
& EE & EE @
Identity Identity Identity
- ACVR2B BAMBI SMAD1
3125 3 3 50
= 1.00 =15 =
5075 5 10 5 18
@ 0.50 ] 3 10
8025 8 05 8 os
u%ooo Sy l% 0.0 = u% 00
@ @ e @ o @
& of & & &
E & E & £ &S
Identity Identity Identity
5 D1 5 D2 % D3
3 3 3
3 8 3 20 38
§ 2 § 15 § 2
2 g 10 2 s
14 g 05 14
u% ’ v 2 O I% o v o S ’ v
@ @ @ @ @ @ © @
S Sy R
F o & &
SRS ule & F S S
&S EEE e e
Identity Identity Identity
- JAGT 5 JAG2 DLL4
E 20 E 20 E, 20
EL c 15 c 18
g 1o 2 1.0 8 10
g os 3 05 g os
S 00 £ gSo == g o 2<
fin} v o O W v o o W v o O
@ @ e @ A
S S S
& & & & & &
& & & E &
Identity Identity Identity
5 NOTCH1 NOTCH4 NOTCH2
2 2 2
3 [ 3 06
3 15 3, 3
§ 10 s s 04
@ @ 7]
g os 3 8 0.2
8 Iy Sl I .
AN @ @ @ @ @° @
S RIS RIS
& > & © & S
& F S S} S} [Se e
papars O & & & & &
Identity Identity Identity
3 HES1 5 HES4 5 HEY2
3 25 3 25 % 20
- 20 = 20 E=
5§18 815 8 1o
@ 10 2 10 2 1
8 05 3 05 8 o5
5 00 s 3 0.0 - c S 00 .
S S SO
S S S DS
& o &
&Ll &Y &L
L& C & L
Identity Identity Identity
. NRG1 5 EGF HBEGF
E g.s E 1.00 § 20
< ‘g g 07 < 15
2 10 @ 0-50 2 10
8 o5 go2s 8 os
S 00 : S 0. —— S o =<
w v w o O W v Qo O
AR @ @ @ @ @° @
S S S
it &P P & P
S & & & & & & &
Identity Identity Identity
- EGFR ERBB2 ERBB3
3 125 3
- 0.6 - 1.0 2075
S 04 S 075 S
2 3 0% 2 050
g o2 & o025 8ozs ‘ ‘
U% o » I% ‘ v 2 O u% °
S S S
S &S S &S
& o & &
& LG SgES
L& C & & &
Identity Identity Identity
- ERBB4
3
S os
§ o4
8 o2
4
S 00
w A O
@ @
NN
R
IS
¢ <<

Identity

Percent Expressed

e 25
® 50

® 5
@ o

Average Expression



