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iPS 34
VS.
MYHE, MYH7, MYL2, MYL7 4

Gene Protein KCNQ1 Kv 7.1 (KvLQT1)
SCN5A Nav 1.5 a subunit KCNE1 minK
SCN1B Nav 1.5 3 -1 subunit KCNE2 MiRP1
CACNALC |Cavl.2, a -1C subunit KCNH2 Kv 11.1 (KVLQT2, hERG)
CACNA1D |Cavl.2, a -1D subunit KCNJ5 GIRK4 IKACh channel
CACNA2D1|Cavl.2, a -2/delta-1 subunit KCNJ3 GIRK1 IKACh channel
CACNB1 [Cavl.2, B -1 subunit KCNJ2 Kir 2.1
CACNB2 |Cavl.2, B -2 subunit SLCSA1 Na/Ca exchanger
CACNAI1H [Cav 3.2, a -H subunit ATP1A1 NaK ATPase alpha 1
HCN1 Pacemaker channel ATP2A2 SERCA 2A
HCN2 Pacemaker channel RYR2 Ryanodine receptor
HCN4 Pacemaker channel GJAl1 Connexin 43, gap junction
KCNA4  |Kvl4 o subunit GJC1 Connexin 45, gap junction
KCNAS Kv15 a subunit ADRA1A |a -1A adrenoreceptor
KCNAB1 |Kv1.5 B -1subunit ADRB1 B -1 adrenoreceptor
KCNAB2 |Kv15 B -2 subunit ADRB?2 B -2 adrenoreceptor
KCND3 Kv 4.3

CHRM2 m2-acetylcholine receptor
KCNIP2 Kv channel-interacting protein

GAPDH
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iPS
iPS
iPS
4
2
35 mm
10 mm Sigma
PBS
CDI
iCell-CM

(37 °C)

Molecular Devices (CA, USA)

Axopatch200B
Degidatal440

2-5 kHz
pClamp9.2 10.3

normal Tyrode; NT 135
mM NaCl/ 0.33 mM NaH:2PO4/ 5.4
mM KCI/ 1.8 mM CaClz/ 0.53 mM
MgCl2/ 5.5 mM glucose/ 5 mM HEPES.
(pH 7.4)

110 mM aspartic acid, 30
mM KCI, 1 mM CaCl;, 5 mM
adenosine-5-triphosphate magnesium
salt, 5 mM creatine phosphate
disodium salt, 5 mM HEPES, 10 mM
EGTA. (pH 7.25) + 0.3-0.6 pg/ml

amphotericin B

Ik1
NT
amphotericin B
0.2 mM BaCls

I
NT
amphotericin B
5 mM CsCl
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(KCNJ2) WO02014/192312A1
ES
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iPS
Ix1 I
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iPS Ix1
4
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Ix1
50
1 1
0.2 mM BaCls Ix:
4 GFP
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T., Kobayashi, S., Matsui, E.,
Yada, H., Kanda, Y., Kurokawa
dJd., Furukawa, T. (2014)

Image-based evaluation of

contraction-relaxation kinetics of
human-induced pluripotent stem
cell-derived cardiomyocytes:
correlation and complementarity
with extracellular
electrophysiology. J. Mol. Cell.
Cardiol, 77:178-191
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(2014)

34:326-329.

1PS

in silico

2014;52(3) in press.

1PS

2014,9,



Role of substrate rigidity
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2014,10,
Evaluation of  drug-induced
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2014,10,
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2014,10,
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Plus or ABI7300, life technologies
384
(ABI7900) 384

total RNA
GAPDH
PCR
DNA
GAPDH
2 3
CDI iCell-cardiomyocyte
(CM) 3 Axiogenesis
Cor4u 2 iPS
RNA
PCR
4
C.
PCR

1
CACNA1H, KCNIP1, KCNE1

iPS
KCNAS,
KCNE2, ADRA1A, ADRB2

GAPDH
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(2014)

Japan. J.
Electrophysiol.
34:326-329.

.41
2014, 7,

Kazuharu Furutani, Kunichika
Tsumoto, I-Shan Chen and
Yoshihisa Kurachi : Effects of
Class 1 Anti-Arrhythmic
Agents with hERG Channel
Block and Facilitation on
Cardiac Action Potential: a
Simulation Study. 17th World
Congress of Basic and Clinical
Pharmacology (2014, 7,
Capetown, South Africa
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.CBI 2014
2014, 10,



(2014 7 14 )

iPS
CDI
2014 8 14
iPS CDI iCell cardiomyocyte
iCell 1 mL
CDI iCell iCell Cardiomyocytes Plating
Medium CDI iCell iCell Cardiomyocytes
Maintenance Medium -20
4 2
iPS
iPS CDI iCell iCell Cardiomyocytes
Plating Medium 4
2~4
iPS 0.1%
6 12 24
12 15 mm
0.1% SIGMA-Aldrich A
37 1

iPS
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P1000 P20

50 mL
1 1.5
iPS
1. iCell
2. 37 4
3. 4
4, iCell P1000 50 mL
5. 1mL 4
1 (4—5 1
1
6. 1mL 5 P1000
1 50 mL
7. 7 mL 10 mL 1
8 2—~3 *
1 10 mL
1.
2. PCR 10 uLL
3. 10 pLL 2
4,

24



1PS CDI 1Cell

Cardiomyocytes Maintenance Medium
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1Cell

37
48 2
37 7%COq
iPS PCR
QIAGEN RNeasy Micro kit RNA (cat#74004)
DNase | DNA
350 pl. RLT
70%
2 mL RNeasy
MinElute 8,000 g 15
350 L RW1 RNeasy MinElute
8,000 g 15
10 uL DNasel stock 70 uL. RDD 80 L
DNasel Mix RNeasy MinElute
15 15 350 pL. Rwl RNeasy MinElute
8,000 g 15
2 mL RNeasy MinElute 500 pL RPE
RNeasy MinElute 8,000¢
15
500 pL  80% RNeasy MinElute
8,000 g 2
2 mL RNeasy MinElute



9. 1.5 mL RNeasy MinElute 14 pL
RNase-free Water RNeasy MinElute
1 RNA

* 24well plate iCell 1x105 cells/well 2 wel RNA
RNA 700 ng 1000ng

CDNA
RT-PCR cDNA High Capacity cDNA Reverse Transcription Kit

(Applied Biosystems #4368814)

RNA 20 ng~2000 ng

10x buffer 2.0 ul

25x dNTPs 0.8 ul

10x Randum Primer 2.0ul

Multiscribe RTase 1.0 ul

MillQ* (MillQ +RNA| 14.2ul)

total 20 ul

*MillQ
RT Program
cDNA
CDNA PCR PCR
RT-PCR RNA 20 200ng RNA RT

10

cDNA 10 pL

Milli Q 90 uL

Total 100 pLL
Standard ( )

cDNA

26



cDNA MillQ
1/4 cDNA- | 10 uL 30 uL.
1/20 U4 - 10 uL 40 pL
1/100 1/20 - 10 uL 40 uL
1/500 1/100 - 10 uL 40 uL
PCR  Triplicate Triplicate 3.3well pre-mix
x1 x3.3
2x SYBR 10 uLL 33.0 uLL
MillQ 8 uL 26.4 pL
Primer* (F&R mix pM each) 1 pL 3.3 uL
dil-cDNA 1ul 3.3 ulL
20 pL 66.0 uLL
1 well 20 pLL
Standard cDNA Housekeeping gene GAPDH
Channel SCN5A Channel MYH®6
PCR
PCR ABI7300 ABI7900

Power SYBR Green PCR Master Mix (Applied Biosystems) #4367654 5 mL
Primer : forward and reverse 5 pM each (pre-mix

)
primer : forward and reverse 5 pM each
>  (GAPDH ) (pre-mix )
MilliQ )
PCR  Triplicate Triplicate 3.3well pre-mix

27



x1 x3.3

2x SYBR 10 uL 33.0 uLL
MillQ 8 uL 26.4 ulL
Primer* (F&R mix uM each) 1 pL 3.3 uLL
[dil-cDNA| 1L 3.3 uLL
20 uLL 66.0 uL
RT Program
50 2 min
95 10 min
PCR 95 15 sec 40
60 1 min
Dissociation curve 95 15 sec
60 30 sec
95 15 sec

PCR

28



34

Sense primers

Gene ) . Tm (0) | Size (bp)
Antisense primers

TTACGCACCTTCCGAGTCCTCC 64

SCN5A 150
GATGAGGGCAAAGACGCTGAGG 63.5
GGCAGAGATGATTTACTGCTACAAGA 60.9

SCN1B 88
GTGATGGCCAGGTATTCC 57.6
AAGGCTACCTGGATTGGATCAC 60

CACNA1C 136
GCCACGTTTTCGGTGTTGAC 60
GGGCAATGGGACCTCATAAATAA 58.5

CACNA1D 141
TTACCTGGTTGCGAGTGCATTA 60
AGTGGATGGCCTGTGAAAAC 58.4

CACNA2D1 178
ACAAGTCCCAGTTCCAATGC 58.4
CTGGCTAAGCGCTCAGTTCT 60.1

CACNB1 253
GGGACTTGATGAGCCTTTGA 57.5
CCACAACCACAGAGACGAGA 59.3

CACNB2 241
AACACAAAAGGGCAAAACTC 55.2
ACCGTGTTCCAGATCCTGAC 59

CACNA1H 127
TGAAGAGCACATAGTTGCCG 58

HON1 GGACGTCGTACTGCCAGTGTT 62.6 64
TGTCCACGGAAAGTGAGTAAAGAC 60.7
GAGCGTGGACAACTTCAACGA 59.4

HCN2 61
AAGGCGAGCCGCATCAT 57
ACGCCAAGGCACCTGAAAC 61

HCN4 115
TGGATGGGAAGGAGGATGAA 57.7
TGGCGGCTACAGTTCAGTC 59.7

KCNA4 571
ATCATTCAACAACCCACCAT 55
ACTTGCGGAGGTCCCTTTAT 58.7

KCNA5 201
GGAGGGAGGAAAGGAGTGAA 58.3
AGGCTGCAGCTCGAGTATGT 61.3

KCNAB1 197
ACCGGTGGGATCATATTGAA 56.3

29
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Sense primers

Size

Gene . . Tm (°)
Antisense primers (bp)

TGGGCAATAAACCCTACAGC 57.9

KCNAB2 195
CAGCGACTTGGGAGATCATT 57.7
GGCAGTTCGAATGCATACCT 58.3

KCND3 211
TGATGGTGGAGGTTCGTACA 58.4
AGATGCAAGCTTGGGTTCGTG 61.5

KCNIP1 184/32
CTCGATAAAGGACCTGCAGC 58.4
ACTTTGTGGCTGGTTTGTCC 58.9

KCNIP2 247
ATGGTCACCACACCATCCTT 58.9
CGCCTGAACCGAGTAGAAGA 59.2

KCNQ1 71
TGAAGCATGTCGGTGATGAG 58
GGCTCTCTCGGCATCTCAGA 61.1

KCNE1 79/107
TCAGATAATGCCTTCCTCCAATG 58.3
CAGAACAGCCTGGCTTTGGA 60.5

KCNE2 99
TCCAGCGTCTGTGTGAAATTG 59.1
TCAACTGCGAGATACCAACATG 58.7

KCNH2 128
CTGGCTGCTCCGTGTCCTT 62.3
AGCGCTACATGGAGAAGAGC 59.9

KCNJ5 118
AAGTTGAAGCGCCACTTGAG 59
CTCTCGGACCTCTTCACCAC 59.5

KCNJ3 80
GCCACGGTGTAGGTGAGAAT 59.8
TGTCACGGATGAATGCCCAA 60

KCNdJ2 184
CAAACACAGCTTGCCGTCTC 60
TGTGCATCTCAGCAATGTCA 57.8

SLC8A1 191
TGATGCCAATGCTCTCACTC 58
GGCTGTCATCTTCCTCATTGG 58.7

ATP1A1 62
CGGTGGCCAGCAAACC 58.5
ACCCACATTCGAGTTGGAAG 57.8

ATP2A2 138
CAGTGGGTTGTCATGAGTGG 58.5

30
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Sense primers

Size

Gene . . Tm (°)
Antisense primers (bp)

ACAGCATGGCCCTTTACAAC 58.7

RYR2 265
TTGGCTTTCTCTTTGGCTGT 57.9

PLN ACAGCTGCCAAGGCTACCTA 60.9 191
GCTTTTGACGTGCTTGTTGA 57.8
CGCATGAAGAAGAACATGGA 56.1

MYH6 248
CGCAGCAGGTTCTTTTTGTCT 59.7
GGCAAGACAGTGACCGTGAAG 58.2

MYH7 133
CGTAGCGATCCTTGAGGTTGTA 57.9
GGTGCTGAAGGCTGATTACGTT 59.2

MYL2 382
TATTGGAACATGGCCTCTGGAT 61.2
AAGGTGAGTGTCCCAGAGG 58.2

MYL7 377
ACAGAGTTTATTGAGGTGCCC 57.9

GIAL TACCATGCGACCAGTGGTGCGCT 68.8 903
GAATTCTGGTTATCATCGGGGAA 58.3
CTCCCCCTGGCTATAACATT 56.3

GdJC1 232
TGAGGGTTGTTTTGGTGACT 57.2

ADRA1 | ATCATCTCCATCGACCGCTACA 61.1 _

A TCACTTGCTCCGAGTCCGACTT 63.6
CAGGTGAACTCGAAGCCCAC 61

ADRB1 101
CTCCCATCCCTTCCCAAACT 59
GCAAAGGGACGAGGTGTGG 61

ADRB2 114
AGACGCTCGAACTTGGCAAT 60

CHRM | CTCCAGCCATTCTCTTCTGG 57.7 911

2 GCAACAGGCTCCTTCTTGTC 59

GAPD | GAGCCACATCGCTCAGACAC 61 150

H CATGTAGTTGAGGTCAATGAAGG 57.2

31




(]
>
3
T

template; mouse B5

1 2 3 4 5 6 7 8 11 12 13
A 17.38944/16/65757 17.96838 17.64475 17.41124 1726345 1754392 17.75317 17.88619
B 1763425 1791765 17.31954 17.69317 17.21334 1724133 1727176 17.12285

c 1751979 17.06911 17.40822
D ! 17.14027 1744596 17.34148

E 17.6596 17.2631 1725988 1721538 17.44288 17.0082 1757017 17.32865 17.13888 17.47067 1727183
F 17.29454 17.39819 17. 17.35236 17.40796 1751705

G 17.56629 1715272 1792383 17.38328

H ; 17.26514 17.3578 17.4%214

I 17.15011 20.35057 17.32934 17.29207 17.03087

J 17.49182 17.41748 17.29985 17. 17.37655 17.07992 17,6671 17.20347
K 17.30116 17.08097 17.23217

L 17.30028 17.21765 17.17089 17.38627 17.01887 17.33009 17.71146 17.46131
M 17.20908 17.37028 17.66676 17.62129 21.04802

N 17.26284 17.37733 2113669
0 17.49099 17.14999 17.00835 17.35696 17.26242 1719279 17.43218

P 17.7067 1768158/ 1681224 17.62479 17.64542

Average "17.18134716.99031 71730895 "16.80001 " 17.08414 71724135 716.91414 7 16.78119 716.83979 " 16.85237 " 1657663 16.89754 " 17.11485

CT{#
Average GAPDH

<20% <136
10-20% 136-153
0-10%  153-17
0-10%  17-187
10-20% 187-204
20%< 204

PCR

C57/BL6J total RNA RT-PCR

PCR ABI7900 Ct
208
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Affymetrix GeneChip Human Genome U133 Plus 2.0 Array GAPDH
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iCell-CM (rigid plate)
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IPS
iPS
iPS
iPS
HL-1 iPS iPS
HL-1 18,921
2,871 iPS 29,961
3,905 iPS 2,213
15,786
CHO
iPS
in silico
iPS
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HL-1
iPS iPS

sodium deoxycholate SDC

TCEP
iodoacetamide 1AA
0.1 M
Triethylammonium  bicarbonate
TEAB, pH 8.5

Phase-Transfer Surfactant PTS

SDC
Stage-Tip-
SDB pH
Thermo Q
Exactive (
Orbitrap) LC Michrom

Bioresources Advance UHPLC
nano LC-MS/MS

100 5%
40%

C18

Thermo Proteome
Discoverer 1.4

Matrix Science Mascot 2.4
UniProt

http://www.uniprot.org

False
Discovery Rate FDR <1%
Proteome Discoverer

Selected
lon Monitoring SIM

Parallel Reaction Monitoring
PRM

m/z

iPS iPS



C. iPS

HEK293
iPS 2,213
15,786
iPS
100
120 LC-MS
iPS iPS
Stage-Tip-SDB 4
2,871
18,921
HEK 293
SCN5A
iPS CACNA1C KCNQ1 KCNH2
KCND3 KCNIP2
3
3,423
23,331
3 3,905
29,961 D.

iPS
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iPS

iPS

iPS

iPS

iPS

iPS
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iPS
iPS

iPS

Effects of substrate
elasticity on gene expression
profiles of human iPS-derived
cardiomyocytes CBI 2014

2014,10,
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LC-MS/MS

2,871 18,921
"""""""""""""""""""""" Replicate1 3516 24603
Replicate 2 3,421 22,920
iPS Replicate 3 3,333 22,381
3,423 23,331
3,905 29,961
"""""" e 2213 15786
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LC-MS/MS

Gene Symbol Protein Name
SCN5A Nav 1.5 a subunit 1
SCN1B Nav 1.5 8-1 subunit
CACNA1C Cav 1.2 a-1C subunit
CACNA1D Cav 1.2 a-1D subunit
CACNA2D1 Cav 1.2 a-2/6-1 subunit 3 17
CACNB1 Cav 1.2 8-1 subunit
CACNB2 Cav 1.2 8-2 subunit
CACNA1H Cav 3.2 a-H subunit
HCN1 Pacemaker channel
HCN2 Pacemaker channel
HCN4 Pacemaker channel 2
KCNA4 Kv 1.4 a subunit
KCNA5 Kv 1.5 a subunit
KCNAB1 Kv 1.5 B-1 subunit
KCNAB2 Kv 1.5 B-2 subunit
KCND3 Kv 4.3
KCNIP1 Kv channel-interacting protein
KCNIP2 Kv channel-interacting protein
KCNQ1 Kv 7.1 (KvLQT1)
KCNE1 minK
KCNE2 MiPR1
KCNH2 Kv 11.1 (KvLQT2,hERG)
KCNJ5 GIRK4 IKACh channel
KCNJ3 GIRK1 IKACh channel
KCNJ2 Kir 2.1
SLC8A1 NCX 1.1 24
ATP1A1 NaK ATPase al 47 30
ATP2A2 SERCA 2A 33 55
RYR2 Ryanodine receptor 33
PLN phospholamban 3
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LC-MS/MS

Gene
Protein Name iPS
Symbol iPS KCNQ1 KCND3
SCN5A  KCNH2 CACNA1C

+SLC8A1 +KChIP2

SCN5A Nav 1.5 a subunit 1 42

CACNA1C Cav 1.2 a-1C subunit 62
KCNQ1 Kv 7.1 (KvLQT1) 21
Kv11.1
KCNH2 41
(KvLQT2,hERG)
SLC8A1 NCX1.1 24 17
KCND3 Kv 4.3 11

Kv channel-
KCNIP2 3
interacting protein
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IPS
in silico iPS
iPS
iPS
insilico
O'Hara-Rudy dynamic (ORd)
1952 5
1960
1991
iPS Neher Sakmann
1
Hodgkin Huxley
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iPS

Priebe-Beuckelmann (PB)
(Circ. Res., 1998: 82:1206-1223)
O'Hara-Rudy dynamic (ORd)

47

PLoS Comput. Biol., 2011: 7(5):
1002061 It k1

ORd It

ly=10.07 - (Vm—0.3833 - Ena— 0.6167 - Ex)
"y

Yo =1/(1+exp((Vm-100)/ 15))

Ty = 7000 / (exp(- 2.9 - 0.04 - V) +
exp(3.6 + 0.11 - Vin))

Vm (MV) Ena (MV) It
Na* Ek (mV) Ifr K~
Yo ¥
Ty Y
C.
PB ORd
iPS
2 3
Ix:
If
ORd



1PS
It

Ixi

ORd
iPS

TECH PLUS: In silico
iPS

+PLUS
2014:8:12-13.

(in silico)

in

silico

2014;34(3):326-329.
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ICH S7B
In silico

2014;34(3):291-296.

iPS

in silico
2014;52(3) in

press.

iPS
2014,9,

in silico
CiPA
iPS
CBI
2014
2014 10

: Session 1: Integrated
Cardiac  Safety:  Scientific
Update: Potential applications
of heart simulation to the
safety pharmacology study in
the future. 5th DIA Cardiac
Safety Workshop in dJapan,

2014 10

Evaluation of drug-induced



QT-prolongation in  human

1PS-derived cardiomyocytes

87 2014,10,
iPS
88 2015,3,
iPS
QT
92
2015,3,

Effects of hydrogel

culture substrate on contractile

49

properties and gene expression
profiles of human iPS
cell-derived cardiomyocytes.

135 2015,3,

A novel approach for
evaluation of drug-induced QT
prolongation  using  human
induced pluripotent stem
cell-derived
58th Annual Meeting of the
Biophysical Society (2015, 2

)

cardiomyocytes.



FHOHHBETIL

EETIL Neural Model

FILF THBRGRHE) Purkinie Cell (Fiber)
—  Noble (1962)
—  McAllister, Noble and Tsien (1975)

—  DiFrancesco and Noble (1985): Mammalian

—  Aslanidi, et al. (2009): Canine
TEHEER Sinus Node

—  Noble and Noble (1984): Rabbit

—  Demir, et al. (1994): Mammalian

—  Zhang et al. (2000): Rabbit

—  Chandler, et al. (2009): Human
WEER Atrium

—  Hilgemann and Noble (1987): Rabbit

—  Nygren, etal. (1998): Human

—  Courtemanche, et al. (1998): Human

—  Ramirez, et al. (2000): Canine
ffERAR Pulmonary Vein

—  Seol CA, etal. (2007): Rabbit

50

Myocardial Cell Model

ILEEAD Ventricle

TERBA For electrical stimulation
Drouhard and Roberge (1982): Modified Beeler
and Reuter = BR-DR model

Beeler and Reuter (1977): Mammalian
Luo and Rudy (1991, 1994): Mammalian
Denmir, et al. (1996): Canine

Priebe and Beuckelmann (1998): Human
Winslow, et al(1999): Canine

Faber and Rudy (2000): Guinea Pig
Bernus, et al. (2002): Human

Ten Tusscher, et al. (2003, 2006): Human

Iyer, Mazhari, and Winslow (2004): Human
Mahajan A, et al. (2008): Rabbit

Hund and Rudy (2004, 2009): Canine
Grandi, et al (2010); Human

0’ Hara and Rudy (2011): Human




Luo-Rudy dynamic 2000 Model

R
" ma,.,:,:,o‘c

IKr IKs

(Luo CH and Rudy Y,

r Inward Current —~ L 2\

e I 1Y
Fast Na* Current: Iy, INaU)W, }j ii
Ix,=16-m’-h-j- (V—Ex,)

E\,=(RT/F) - In([Na*],/[Na*],)

For V=—-40 mV

a,=a;=0.0

3,,:1/(0,13 . {1+exp[(V+10,66)/—11,1]})

B;=0.3 - exp(—2.535 - 1077 V)/{1+exp[—0.1 - (V+32)]}

For V<—40 mV

a,=0.135 - exp[(80+V)/—6.8]

B,=3.56 - exp(0.079 - V)+3.1 - 10° - exp(0.35 - V)
a=[—1.2714- 10° - exp(0.244 - V)—3.474 - 10~°

- exp(—0.04391 - V)] - (V+37.78)/{1+exp[0.311 - (V+79.23)]}
B;=0.1212 - exp(—0.01052 - V)/{1+exp[—0.1378 - (V+40.14)]}

For the total range of V
a,=0.32 - (V+47.13)/{1—exp[—0.1 - (V+47.13)]}
Bn=0.08 - exp(—V/11)
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B.

Ix1

Extracellular Space

1.\':1 l\'zl‘h IC:M L) I\':IC:I ICzl,h
ca2*

IKr Il\'.s Il{l IN:lK Ilo

50 mV

300 ms

Priebe-Beuckelmann (PB)

iPSC-CM 1iPS
It
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IPSC-CM
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0mV \

50 mV

=

300 ms

O'Hara-Rudy dynamic (ORd)

A.
B. iPSC-CM iPS
Ix1 It
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IPS

iPS

iPS
IPS

iPS

in silico
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iPS

iPS

iPS




iPS

1
iPS iPS
1 CDI
iCell
K* lk1
K+ Kir2.1 201B7 iPS
KCNJ2
3
B.
1) iPS
iPS 201B7 iPS
bFGF K* i
2) K* Kir2.1
KCNJ2
Cellular Dynmamics iCell
International (CDI) iCell
3) 1 4
hERG
E-4031 APD50
B
1 D.
iPS
C.
iPS EB
Embryoid body ES
iPS Kir2.1
Baz* IK1
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Lieu DK, et al., Circ Arrhythm
Electrophysiol. 6:191-201(2013)
iPS
ES APD50
1.37 iPS
382+ 38ms n=36 ES
278+ 28ms n=64 Lopez-Redondo
F, Kurokawa J, et al., Human ES-
and iPS-derived cardiomyocytes. A
comparative  electrophysiological
study. 57th Biophysical Society
Annual Meeting, Philadelphia,
Biophys J, 104, 298a. (Feb 3-6,
2013)

iPS
Kir2.1
E-4031
JiCSA iPS
iPS
iPS
E.
iPS
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G.

=

hERG

Hayakawa, T., Kunihiro, T.,
Ando, T., Kobayashi, S., Matsui,
E., Yada, H., Kanda, Y,

Kurokawa, J., Furukawa, T.

(2014) Image-based evaluation
of contraction-relaxation
kinetics of  human-induced
pluripotent stem cell-derived
cardiomyocytes: correlation and
complementarity with
extracellular electrophysiology.
J. Mol. Cell. Cardiol, 77:178-191
iPS

, 34,

306-309 (2014).

Stem

Cell Safety Pharmacology
Working Group
ES/iPS

34:306-9 (2014).

iPS

in silico
2014;52(3) in

press.



iPS
2014,9,

Role of substrate
rigidity on function in human
iPS cell-derived cardiomyocytes

87 2014,10,

Evaluation of drug-induced

QT-prolongation in  human
iPS-derived cardiomyocytes
87 2014,10,

in vitro
cardiac safety testing using iPS
cells 5

workshop 2014,10,

DIA cardiac safety

Effects of substrate
elasticity on gene expression
profiles of human iPS-derived
cardiomyocytes CBI 2014

2014,10,
iPS

27
2014,12,
iPS
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20151,

iPS
88
2015,3,

iPS
88 2015,3,

iPS
QT
92
2015,3,

Effects of hydrogel
culture substrate on contractile
properties and gene expression
profiles of human iPS
cell-derived cardiomyocytes.

135 2015,3,

A novel approach for
evaluation of drug-induced QT
prolongation using human

induced pluripotent stem



cell-derived cardiomyocytes.

58th Annual Meeting of the H.
Biophysical Society (2015, 2 &
)
iPS
iPS WO02014/192312A1
2014/12/4

16: p91-94 (2014).
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IPS cell-derived cardiomyocytes, iCell
Cardiomyote

Cor.4U Human iPS Cell-Derived
Cardiomyocytes

Human embryonic stem cell-derived
cardiomyocytes

Stem cell derived cardiomyocyte product,
hiPS-CMC

Cellular Dynamics
International (CDI)

Axiogenesis

GE Healthcare

Cellectis/Takarabio

ReproCardio

Reprocell

1 iPS/ES
iPS/ES
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A —— Control

—— 10 nM E4031
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——100 nM E4031
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2014
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