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Effects of therapeutic agents for pulmonary arterial hypertension on cardiac
function - Evaluation using human iPS cells
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Although drug treatment for pulmonary arterial hypertension (PAH) has become

popular in the pediatric field, there have been few basic studies on the effects of drugs on the
heart. In this study, we investigated the effect of PAH therapeutic agents on myocardium using human

iPS cell-derived cardiomyocytes in electrophysiology. Using the prepared human iPS cell-derived
cardiomyocytes, the effects of PAH therapeutic agents were investigated electrophysiologically by
the multi-electrode array method and patch clamp method. The PAH therapeutic agents examined are
ageﬂts of three routes, (1) endothelin pathway, (2) nitric oxide pathway, and (3) prostacyclin
pathway.
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5 10ml PBS 1000rpm 5
B Epstein-Barr 2.5ml
CO; 5% CO.,, 37 B
80 Takara
-135
() B iPS
B 10% FBS GIT
CO: 5% CO,, 37 1 2
B 1x TrypLE (ThermoFisher) Opti-MEM  2-3
Opti-MEM 1x108 cells/0.1 mL/ 6
OCT3/4 SOX2 KLF-4 c-MYC LIN28 p53DD (c-
terminal dominant negative) 10pg
B 511
StemFit AKO2N SF B CO;
5% CO,, 37 2-3 iPS
0.5x TrypLE well SF
+10pM Y-27632 Y-27632 SF
StemCell Banker Takara
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SSEA4,OCT4 iPS PBS
4% Wako 0.2% Triton-X
100/PBS 3% BSA/TBST
SSEA4 IgG (ab16287, Abcam), OCT4
(ab19857, Abcam), Alexa Fluor 488 IgG A21202,
Invitrogen  Alexa Fluor 488 1gG A21206, Invitrogen
(filamentous Rhodamine Phalloidin (Cytoskeleton)

4',6-diamidino-2-phenylindole (DAPI)
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1x108 iPS 80
4% Wako
5pm HE
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Day -3 iPS 0.5x TrypLE 511

12 1.0x1068 cells/well 2 mL SF (5M Y27632, 1ju
M CHIR99021 CO; 5% CO,, 37
Day O RPMI ( insulin) (B27 supplement, minus insulin, 1x
GlutaMAX, 501ag/mL L-Ascorbic acid) 2 mL/well CO:
(5% CO,, 37 ) 1 6 14pM CHIR99021
RPMI11640 ( insulin) 2 mL/well
Day 1 RPMI ( insulin) 2 mL/well
Day 3 1mL RPMI ( insulin)

IWP4 1M 2 mL/well
Day5 RPMI ( insulin) 2 mL/well
Day 7 RPMI1640 (+B27 insulin ) 2 mL/well
Day 8
Day 14 15 Day 17 18 ( ,
) DMEM 2 mL/well 3

Day 17 18 MED DMEM-Ham’s F12, 10% FBS, 1x penicillin-streptomycin,

1x MEM non-essential amino acids (FUJIFILM Wako Chemical, 139-15651), 1x GlutaMAX,
50pag/mL Ascorbic acid 2 mL/well

Day 24 30 0.5x TrypLE MACS PSC-derived
cardiomyocyte isolation kit, Milteny Biotec MED 64

( ) ReproCardio2 MED

2 iPS
R-iPSC-CM 96 2x10% cells/well
MED64 MED64
() iPS-CM  MED64
MED64
(Micro-Electrode Array, MED ) Field potential: FP
MED 10cm
2.5l MED
37 2 1x TrypLE iPS-CM
MED iPS-CM
3x10%cells/3pIL CO; 2
2mL
CO;
MED64 iPS R-iPSC-CM
MED MED64 MED
iPS-CM  FP QT
FP FP duration: FPD FPDcF (FP Fridericia

, QTcF = QT/3V RR )
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( ) MED®64 iPSC-CM 5 Tadalafil, Sildenafil,
Beraprost, NS-304, Bosentan
R-iPSC-CM
R-iPSC-CM MED 64
R-iPSC-CM MED
5 PDE5 Tadalafil 0, 1,5, 10, 20, 30paM, N=7
(DMSO, 0, 0.05, 0.1, 0.2, 1, 2%, R-
iPSC-CM N=2, iPSC-CM N=1) MEDG64
Tadalafil FP Field potential 30pM
BPM 0 43
QT FPD 20pM 14% Fridericia FPDcF
40% DMSO R-iPSC-CM DMSO 1%
FPDcF  90% DMSO
1%
R-iPSC-CM  iPSC-CM
R-iPSC-CM iPSC-CM
MED FPDcF t
0.354 0.05
iPSC-CM
iPSC-CM MED PDES5 Sildenafil 0,1, 10, 20, 30, 40| M,
N=3 0 BPM  40uM 70
FPD 26% FPDcF 11%
(PGI2) Beraprost 0, 1,5, 10,
30, 50puM, N=3 0 BPM 50pM
16 FPD 23% FPDcF 20%
NS-304 0, 1, 10, 20, 30, 40juM, N=5
0 BPM 40pM 5 FPD 10%
FPDcF 10%
Bosentan 0,1, 10, 20, 30, 40paM, N=3
0 BPM 40pM 6 FPD 10%



FPDcF 8 %
LQT HERG E4031 0,5, 15, 30, 60, 100 nM,
N=3 B Isoproterenol 0O, 1, 10, 100, 200, 400 nM, N=3
E4031 Isoproterenol E4031 0
BPM 100nM 8 FPD 27% FPDcF 24%
Isoproterenol 0 BPM 400 nM 20 FPD
26% FPDcF 33%
1 5 E4031, isoproterenol BPM,
FPD, FPDcF BPM
Sildenafil Isoproterenol, Beraprost  20% Tadalafii BPM
FPD E4031 Isoproterenol  25% 5
Beraprost  Sildenafilde 25%
FPDcF E4031 Isoproterenol 20% 5
FPDcF Tadalafil Beraprost, Sildenafil, NS-
304, Bosentan
BPM (%) FPD (%) FPDCF (%)
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1 5 Cmax MED BPM
FPDcF Tadalafil  Cmax (1.77)aM)
1M, 5puM BPM 7%, 23% FPDcF 4%, 10%
in vitro Cmax
QTcF Sildenafil Cmax (0.17jaM)
1M BPM 10% FPDcF 1%
Cmax Bosentan Cmax (2.13paM)
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Cmax QTcF
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BPM  FPDcF
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