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HPRT site-specific integration
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Cre-mediated recombination with a plasmid carrying the 
desired transgene and EF1� promoter with an ATG codon 
results in the rescue of hygromycin resistance.

+ Hygro+ Hygro

Hygror GFP+ Efficiency (%)yg y ( )
100186 186

We established the HPRT site-specific integration with high efficiency, 
indicating that this system can circumvents the silencing problem of 
transgenestransgenes



Cre/loxP mediated site-specific gene integration

EGFP

Sakurai et al. Nucleic Acids Research (2010)
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Simple procedure of QT interval assay using ESC-derived CMs

100�m

Recording field of Multiwell MEAs or 96 well platesRecording field of 
micro electrode arrays 
(MEA) (Multi Channel 
Systems, Reutlingen, 
G )

Multiwell MEAs or 96 well plates 
by ReproCELL, Tokyo, Japan with 
integrated reference and 
recording electrodes can be used 
f hi h h h iGermany) for higher throughput screening

100�m



A

Assay data using cardiomyocytes derived from
Monkey ESCs, Human ESCs and Human iPSCs
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Fig. 7. Assay results for Astemizole, a potent histamine H1-receptor antagonist, which 
was withdrawn from the market due to QT prolongation,.
A: Structure of AstemizoleA: Structure of Astemizole
B, C, D: Overlay of waveforms recorded with control (comound solvent) and in the presence 
of each concentration of Astemizole on monkey ES(B), human ES(C), or human iPS (D) cell-
derived cardiomyocytes.
Although detailed waveform shapes for each cell differ a common analysis method can beAlthough detailed waveform shapes for each cell differ, a common analysis method can be 
applied since the waveform from each cell contains the same ion components. Upon 
treatment with Astemizole, a prolonged Na+-K+ interval indicates this compound’s potential 
toxicity to heart.

�<=r!����q���!��A]�1 ¡��3
"#"#
��q¢£<=1<=¤3
��¥¦§�
�}�y~we¨©e,ª«-¬�¢£<=¦!

­®¯�

YZ[-!]^
° ±���<=²³�´µ<=�Q¶·¸&kd¹3!����q��A]�)
º
° ]»�<=[-�q§�¼½¾¿À)
1Alb�d	
Ámd¹3
Â ±���<=²³ÃÄÅÆ�´µ<=Æ�<=!ÇÈ-�=�ûÂ½�

° ]»�<=[-�q§�¼½¾¿À)
1Alb�d	
Á ¹3

8oþ	
þkl	


D30
ò��

D20 D30D10

AFPSox17
ALBALBAFPSox17

° É�Ê	ËTÌÍÆÎÏÐÑÒÓÆÔÕÖÒÓÆ��T�×	�	!��Æ
ÎÏA��Ø ÙQf!�� ±�ÚÐ®¯�<=¦`Û� �Ü �ÝK,

��/� ·����� ���

ÎÏA��ØÞ©ÙQf!��º±�ÚÐ®¯�<=¦`Û�L��ÜT�ÝK,
¿ßàZ
º



��d�	
'z�vª7ixyn']B��d�	 � ª7 xyn ]

• s��x�KLR¡�8x�ý
��Mv���É@i|x�MAB�����Â½¢|x

�WVOP�iÁ}��i|R¡�8x�'!+»�ðM|
xx�

� 	
• [X\�\	

��Mvr1	
}�|�ABÀ����»8`@¢|x

��[X\�\	
}~�i|xy���n'!+#��LM�

x»��1�ç���U�»ð	
�Zëqrs"~�iÁ�3
8�x8�x

Human ES cell colony cultured without feeder cells
[X\�\	
i@MxyÂ½�r1q�	
v-�\[X � 	
i@MxyÂ½�r1q�	
v



�Ç�8}��í��]@�R¡�8,±³pt�'��)*}!+
�hzh°�Fj� ��¡"�hzh° Fj� ��¡"

¢ �RçØ

R¡�8,±³pt�'��£¤

�¥¦§±³pt�È¨,©ª, �Ð¦§±³pt�

¢�×«�Ø
¢��RçØ
¢�¬\��Ø

�¥¦§±³pt�È¨
v×\çØç�

� ¦§±³pt�
­×«�Ø®©ª,v×\çØ¯

� °7pt��8�Ç'e+"�Üá­®�']B

� ¡×«�ØT�±[²\é�¬\��Ø��RçØ'�dÊOP�'+"�}��

� ç�=�}��@�IV,v×\çØ'Üá­®�}]B

, ç ç ³´d}µ¶@�È¨, ç ç !+v8`

� I ,v×\çØ'ÜádÀIV,v×\çØ'âV÷d}
·¸�¬¹8v×\çØç�'!+

� ºV,v×\çØç�'³´d}µ¶@�È¨,v×\çØç�'!+v8`

»�¼ø½·�I ,\º¾,v×\çØ¹8ç�
��½2009-235348"

� º,/IV,¹8ç�v×«�Ø��RçØ�¬\��Ø}�î
ïðñ¿�¥¦§±³pt�À'��v8`

º ,v×\çØ
uÁç�

º ,/º¾,
¹8ç�

ïðñ �¥¦§±³pt� '��v8`

¦ÂT'R¡�8,±³pt�Ã

�dÊ×«�Ø}7�@�r1q�	
'[X\�\[�\xyv8`
�hzh°ÀbÄh°'`Ï��"�hzh°ÀbÄh°'`Ï��"

�dÊr1×«�ØmM'��
� �dÊ××«�Ø-511äw;-332}

Matrigel
ÅÆÇÈÉ�

v\1@�p�mM�r1q�	
#
w�=d}��@������x�

� ×«�Ø 511äw; 332# ÁàLLN332

LN511

� ×«�Ø-511äw;-332#�ÁàL
¤�Ø.��Ø�6�1ÀÊËÚ��

� r1q�	
#�Ø.��Ø�6�1
LN111
LN211
LN411

M t i l

}ÊË+"@¢|x�

(Miyazaki et al., Biochem Biophys Res Commun, 2008)

Matrigel LN332 LN511

( y , p y , )

r1�dÊ×«�Ø}7�@�r1q�	
'

T���[²�[Ìí\Í
÷dÎÏ

[X\�\[�\xy'¦ÂT'8`�Ã



r1ES	
KL
��¾dôõ���	
'($

���=�û)*

ES	
 ES	
Zë
��kl	


��¾dôõÄ
��	
��kl	
 ��	


ES	
ÅÆÇÈ¾)*

��¾dôõ/0ÅÆÇ

+4«�I�À(O�
�v7�¯�i

ES	
ÅÆÇÈ¾)*

��¾dôõ/0ÅÆÇ

���	
'��)*
ôõ���	


���	
'��)*

��¾dôõ���	
'($

��¾dôõ

T�����\��AD"
APP, PS1iÁ

h~

�ØÐØ1Ø��HD"
ôõvwt

/0ÅÆÇ#
�ix

HTT

�ÑÒdÓ�Ô=4�ALS"
mW
��	


�ix

�ÑÒdÓ�Ô=4�ALS"
SOD1, TDP43iÁ

ËÌÀ�x��¾dôõ'/0ÅÆÇ'¾�,ÅÆÇ}+ËÌÀ�x��¾dôõ'/0ÅÆÇ'¾�,ÅÆÇ}+
"�xr1ES	
�ôõES	
"'²8À�=�û



ES	
Zëþ	
}�|��(OÕÖ'�©'OVWX�ed�
��']B �ph×�OØÙÚÛÐ"
1 r1þ	
}�|�OVWX'�� ÜÝ�']B1. r1þ	
}�|�OVWX'���ÜÝ�']B
Þßþ	
}�|�
þàtïî0�T×Ø�'ÜÝ

In vitro�\ívpáËin vivoO
VWX'ÜÝ���'��

10

100

1

84
2

510

100

1

84
2

5

no
n-
re
na
l

n/
kg
)

1:3 1:1

3:1

0 1

1

3

7
6

0 1

1

3

7
6

In
 v

iv
o 
C
L
n

(m
L/
m
in

In vivoþ0�T×
Ø�}in vitro<K

0.1
0.1 1 10 100

0.1
0.1 1 10 100

In vitro CLh,predicted (mL/min/kg)

KL¨âvÜÝ

ÕØR�SÐxyþ	
}�|�
ã
�ÕØR�SÐxyþ	
}�|�

äåæç0�T×Ø�'ÜÝ
Matrigel overlay tight junction

�

bile pocket (ä¹è)bile pocket (ä¹è)

äåæç1×Ø�ú\í\'é?a�«�'
áºÌÜÝv¬iêx

ES	
Zëþ	
}�|��(OÕÖ'�©'OVWX�ed�
��']B �ph×�OØÙÚÛÐ"

1 	
Zëþ	
väåxOVWX>QÅÆÇ +"2. r1ES	
Zëþ	
väåxOVWX>QÅÆÇ'+"
'��n'ëì=

àtïî1×Ø�ú\í\OATP1B1 æø1×Ø�ú\í\MRP2

§íîïCYP3A4

§íîïCYP2C9
#=-S1'r1ÙÚþ	
ÕØ,�
OVWX>QÅÆÇ RNA§íîïCYP2C9 M'OVWX>QÅÆÇ'mRNA, 

OP+"º}pìv�ES	
Zëþ
	
'(O7�ý'¯�d}áºÌ
v��¯�À@��



Screening system with a reporter GFP gene 
f di t diff ti ti dfor cardiomyocyte differentiation, and 
detection of effective chemical compounds
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