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Functional analysis of iPS cell-derived cardiomyocytes with hereditary
cardiomyopathy
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The purpose of this study was to create iPS-derived cardiomyocytes from
patients with hereditary cardiomyopathy and to investigate the electrophysiological characteristics
of the generated iPS cell-derived cardiomyocytes. We were able to prepare iPS-derived cardiomyocytes

from healthy subjects and patients with dilated cardiomyopathy (DCM) (1-year-old girl). The
electrophysiology study could be carried out in prepared cardiomyocytes using the MED64 systems. It
was confirmed that the QT time of DCM patients was prolonged than that of healthy individuals, and
it was shortened by B stimulant, isoproterenol. Future evaluations using other electrophysiology
methods will be added. We would like to consider other hereditary cardiomyopathies as well and
broaden our research.
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bMHC, TNNI3, MyBPC, TNNT2, TPM1
PolyPhen-2 0.936 SIFT 0.01
iPS
B
7.5mL 2500rpm  5min
2.5ml
20ml 2min 1000rpm 5min
10ml PBS wash 1000rpm 5min
B Epstein-Barr virus 2.5ml
CO2 5% COz2 B 80
Takara -135
B iPS
B 10% FBS GIT 37
CO2 1~2 6 well plate
well 511 PBS 37
6 well plate /PBS StemFit AKO2N 2 mL/well
B PBS (-) 1x TrypLE
Opti-MEM 2-3 Opti-MEM 1x106 cells/0.1 mL/
6 OCT3/4 SOX2 KLF-4 c-MYC LIN28 p53DD (c-terminal
dominant negative) 10p g B
100u L 2 wells 37 CO2
2-3 iPS 0.5x
TrypLE well 10y M
Y-27632 StemFit AKO2N Y-27632
StemFit AKO2N
StemCell Banker -80
iPS
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TRA-1-60, SSEA4, NANOG, OCT4 iPS
PBS 4% Wako 0.2%
Triton-X 100/PBS 3% BSA/TBST
TRA-1-60 IgM (GTX48033, GeneTex), SSEA4
19G (ab16287, Abcam), NANOG (ab21624,
Abcam), OCT4 (ab19857, Abcam), Alexa Fluor 488
IgM A21042, Invitrogen  Alexa Fluor 488 1gG A21202,
Invitrogen  Alexa Fluor 488 1gG A21206, Invitrogen
(filamentous Rhodamine Phalloidin (Cytoskeleton)
4',6-diamidino-2-phenylindole (DAPI)
SCID CB-17/Icr-scid/scid iPS
SCID CB-17/Icr-scid/scid 1x106 iPS
80
4% Wako
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Day 0 iPS 0.5 mM EDTA PBS (-) iPS
10p g/mL Y-27632 StemPro34
Ultra-low attachment multiple well plate, 6 well, Corning
PrimerSurface 90 mMmMS-9090X, CO2
5% CO:2 37
Day 1 2.5 ng/mL BMP4 1.25 ng/mL Activin A 5 ng/mL
bFGF Y-27632 StemPro34
Day 4 10 p M KY02111 10p M XAV939 10 ng/mL hVEGF
StemPro34
Day 8~10
Day 10 5 ng/mL BMP4 5 ng/mL bFGF 10 ng/mL hVEGF StemPro34
34
Day 15—21 Trypsin dish 10% FBS
DMEM-Ham’s F12 MACS PSC-derived cardiomyocyte
Isolation Kit,
iPS MED64
MED64
(Micro-Electrode Array, MED ) Field potential: FP
MED 10 cm dish dish 5mL
25u L MED
37 2 Trypsin
10% FBS
DMEM-Ham’s F12 MR O F % (DAPI

3x104 cells/3u L

37 CO:2
2 , G T HFY % (DAPI)
mL
37 CO, Gk P o FY 8% (DAPD)
MED
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