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'()'()'()'()���� *�*�*�*� 

� � !"#$%&'()*+,-./01,2*34� 56789:;<# G-1,2

*(Globular-actin), /083 G-1,2*=>?@ABCDE F-1,2*(Filamentous- 

actin)#FG.HIJ0K� -67894F-1,2*#L*MNC(OC)3PQ&� !

"RF(D4� #FGBSTUV&W#XY&� Z[R\]980K^#_`&� 

567a01,2*#Z[Tbcde,f341,2*6gCh@'ih6jklRmJ

01,2*jk)*+,-(actin-related protein; Arp)T41,2*n?)*+,-

(actin-binding protein; ABP)6_]9opqr980Kqs6tu.34� v567a

01,2*#Z[Tbcde,fwxyqrz{980K 

� v5#1,2*#Z[|D934v5 G-1,2*= Arp}~��e��|�6,��2

*����*��?<#'()*+,-|&0^|.4,��2*#'i��T��&W

��8���opZ'6j�J0^|=�s�6&]980(Oma and Harata, 2011)K�

#��.4v567a0 F-1,2*#��TZ[6�893�8���./]EK 

� tu4� ¡#¢£C#¤6�¥h6v51,2*�¦§¨*©#F(=ª«0^|4

^#�¦§¨*©F(3¢£C¬¡./0Oct4#®¯�6>%&°±RS�^|=²q

r(Gurdon, 1962; Miyamoto et al., 2011)4v567a0 F-1,2*#³´opµ#j�=

xyqrz{980K�^.¶��.34·¸h6v51,2*>?R¯�¹[&º©»

¼� #½¾¿RÀÁJ0^|.4v5 F-1,2*#Z[|opZ'6�89Â�J0^

|Ryh|DEK 

 

'+)'+)'+)'+)���� ,�-./012�34�56789,�-./012�34�56789,�-./012�34�56789,�-./012�34�56789:;�<=>:;�<=>:;�<=>:;�<=>?@ABCD?@ABCD?@ABCD?@ABCD 

� 1,2*#� --v�ÃÄ©N3ÅÆ¬¡./0 Importin9 (Ipo9)| Exportin6 (Exp6)

6_]9opqr0K1,2*#1e�ÇÈÉÊ63Ë�Ì#vÍÎÏÃ�dN (Nuclear 

export signal; NES)=HID (Wada et al., 1998)4�#E{�Ð�#1,2*3� -6

ÑID4v5#1,2*wÒÓ6� -µÔÕqr0(Dopie et al., 2012)K�^.4vÎÏ

Ã�dNÖNuclear localization signal; NLS×R1,2*6ØÙJ0^|.4v51,2

*;RÚÙqÛ0^|Ry�DEKÜÝ4NLSØÙ1,2*(NLS-actin)Rº©»¼� .

/0 HeLa6�¥h6®qÛ4�Þßàáâ6_0ãäRÏ]E(Fig. 1)K�#nå4v

5#HIJ01,2*;#ÚÙ=æ{sr4v5.L*MNRF(DE F-1,2*# GFP

çèwãäqrEK�^.é64^rs#L*MN=À�6 F-1,2*#L*MN./0

�RË�#½¾6_êëìDEK 

� ÜÝ4F-1,2*#í��~./0 Phalloidin6çè)�./0 Alexa594RØÙDE

Phalloidiní��~Rî84ïðñòRÏ]E(Fig. 2)Kóô�#õ<ñò.3v5L*M

Nµ# Phalloidin#n?3æ{sr&�]E=4í��~#ö÷ô�R 24ô�Ü.ø�D

E|^ù4v5L*MNµ#n?=ãäqr4NLS-actin#®6_êF(qrEL*M

N= F-1,2*úû./0^|=²qrEK 
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� é64F-1,2*#üý6_]9þ>?R¯�J0Mycalolide B ��RÏ84)c�§

íf(�ô)ãäRÏ]E(Fig. 3)K�#nå4����# 30 ��63�	
9#L*MN#

��=ãäqrEK^rs#Ë�#ëì�s4NLS-actin#®6_êv5 F-1,2*#

L*MN=F(qr0^|4ÜEv56789w1,2*3>?Z[RSD980^|

=�s�6&]EK�^.é64L*MNRF(ÛÝ6v56��DE1,2*=
9 G-

1,2*|D9HID980�RÂ�DEK� �  

� ÜÝ4Lifeactí��~6_]9v51,2*#�GÂ�RÏ]EKLifeact3 F-1,2

*6n?J0�í2M.4�#n?31,2*#>?@þ>?6��D&8^|=�sr

980(Riedl et al., 2008)K̂ #�lR�îD4Lifeact-mCherry®�,)�R NLS-actin

|�®qÛ0^|.4v51,2*µ#n?=æ{sr0�àáâ6_0ãäRÏ]E

(Fig. 4)K�#nå4Lifeact|v51,2*#�ÑI=æ{sr4L*MNRF(D98&

8� .w4v51,2*#�&�|w�Ð3 F-1,2*#�G.HIJ0^|=²qr

EK^rs#ëìnå�s4NLS-actin#®6_]94º©»¼� .v5 F-1,2*

R·¸h6¯�¹[&½¾¿RÀÁ.«E^|=²qrEK 

 

'''' 3))))���� EFGH���	,�EFGH���	,�EFGH���	,�EFGH���	,� F--./0BI8JK-./0BI8JK-./0BI8JK-./0BI8JK 

� 1����¨��N�Rî8E� ¡�í��§e*�¥	67894v5 F-1,2*

#F(= Oct4#®6>%&°±RS�^|=
�qr980K�^.4º©»¼� 6

7a0v5 F-1,2*F(6_]94�X6 OCT4#®¯�=ª«0�RÂ�DEK

; PCR6_0®Â�.34NLS-actinR®DE� 67894�*©��N|��D

9m�& OCT4#®��=ÀæqrE (Fig.5)K�^.é645Il1,2*#v5ÑI

;RÚÙqÛ0^|6_]94�X6 OCT4#®¯�=æ{sr0�ëìRÏ]EK1

,2*#þ>?�./0 Latrunculin BÖLatB×34� -#1,2*Rþ>?qÛ4v

5#1,2*ÑI;RÚÙqÛ0�î=
�qr980K�^.4ÜÝ Lat B#��6_

]9ÚÙDEv51,2*= F-1,2*RF(J0�Â�RÏ]EK�#nå4Lat B#

��6_êv567a0 Lifeactí��~#çè=ãäqr4Lat B3v51,2*#>?

R�gJ0^|=²qrE(Fig. 6A)KÜE4v5 F-1,2*#F(6_0 OCT4#®�

�wæ{srE(Fig. 6B)K^rs#nå�s4º©»¼� .wv5 F-1,2*= OCT4

#®R¯�J0^|=²qrEK 

� �^.é64v5 F-1,2*6_0 OCT4#��&®¯�Z'#Â�RÏ]EK

Wnt/β-cateninÃ�dN67a0$%&³´¬¡./0 β-catenin34WntÃ�dN#�H

I�.� -#1,2*�¦§¨*©6n?D�Cqr0KÜE4WntÃ�dN#�l

C6_êv5µÎÏD4OCT4R��)���©� ¡#³´¯�RÏ`(Li et al., 2012)K

^rs#���s4v56789w β-catenin 3 F-1,2*6n?J0^|.�Cqr4

v5ÑI;=ÚÙD4OCT4R��)���©� ¡R�lCJ0¹[lR� 4�#ëì

RÏ]E(Fig. 7)K 
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 ÜÝ4v5 F-actin#F(6_0³´µ#��R!"h6Â�J0E{4�c,�1#c

Â�RÏ]EK�CDE� ¡#`$� 5Ã�dN6j�DE� ¡6xyJ0|4Ú

ÙDE 85� ¡#Ê# 16%=Wntjk� ¡./0��.4&�DE 55#� ¡Ê6

3ó%D��Ür98&�]E(Fig. 8)K^#nå34Wnt/β-cateninÃ�dN#�lC6

v5 F-1,2*='�J0¹[lR²(D980K�^.é64v5 F-1,2*=

β-catenin#� 5ÑI6� 0��RÂ�DE|^ù4NLS-actinR®DE� .3v

5# β-catenin#ÚÙ=ãäqrE(Fig. 9A)Ké64v56��DE β-catenin=³´�l

C6'�D980�RÂ�J0E{4NÃ�)§�*#+�)�1�,cRÏ]EK�#

nå4NLS-actin®� .#+�)�� ¡#m�&®��=Àæqr(Fig. 9B)4v

56��DE β-catenin=³´�l6'�D980^|=²qrEK^rs#nå�s4v

5 F-1,2*= β-cateninR-D9³´op6j�J0^|=²(qrEK

 

'''' 4))))���� ,�-./0B12GH���	,�-./0B12GH���	,�-./0B12GH���	,�-./0B12GH���	 Arp4BI8JKBI8JKBI8JKBI8JK 

� �.#½¾6_ê4v5 F-1,2*6_0³´opµ#j�=²(qrEKD�D4v

567a01,2*#>?3� ¡�í��§e*�#¤Tf©#f¯�ô&W#¤6#

/ãäqr401#»¼23�.3ãäqr&8K^r34� -|4&01,2*#o

pZ'=v56HID4013v5 F-1,2*#F(=5oqr980^|R²(D98

0K�^.4v51,2*#>?5o¬¡R�J0yh.4¶��.31,2*��e

��)*+,-#��./0 Arp46ÞßR69Â�RÏ]EKArp431,2*|788

�lRS���.4v56ÑID97ê41,2*#_`6ABCD&8l-RS�KÙ

 94in vitro#Â��s39:;Hh61,2*#>?R<=J0^|=
�qr980

(Fenn et al., 2011)K̂ rs#>Ï���s4Arp4=v5.1,2*#>?R<=J0^|

.4v5 F-1,2*#Z[op6j�J0¹[lR� EK�#ëì#E{4º©»¼�

 5# Arp4R&�qÛE¤64v5.1,2*>?#¯�=ª«0�Â�RÏ]EKRNA

?@A6_0 Arp4#��,bB*ÖArp4KD×½¾.34v5# Lifeactçè#ÚÙ=ã

äqr4Arp4KD6_êv51,2*#>?C=æ{srE(Fig. 10)KArp43,��2*

����*��?<#'()*+,-./0^|�s4³´opµ#��4�61,2*

#� -Cv�#ÅÆ¬¡./0 Ipo9/Exp6µ#��#¹[lw� srE=4^rsÅ

Æ¬¡#®6�C3æ{sr&�]E(Fig. 11)K^rs#nå�s4Arp4=v51,2

*#>?op¬¡./0^|=²(qrEK 

 

'''' 5))))���� L2MNL2MNL2MNL2MN 

� tu4� ¡#¢£C#¤6v51,2*�¦§¨*©=F(qr4^#ABF(=¢

£C¬¡./0 Oct4#®¯�6>%&°±RS�^|=
�qr0&W4v5 F-1,2

*#Z[=xyqrz{980K¶��.34º©»¼� #v5.1,2*>?RD�

6¯�¹[&½¾¿RÀÁD4v5 F-1,2*#Z[|opZ'RÂ�DEK�#nå4
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º©»¼� #v5.F(qrE1,2*�¦§¨*©=4�¨��N�Rî8E� ¡

#¢£C#¤|�X6¢£C¬¡ OCT4#®R¯�J0^|R�s�6DEK^#nå

3EFGH#v56789w1,2*3>?[RmD97ê4qs6v5 F-1,2*6_

0 OCT4®#¯�Z'=gCh6Hqr980^|R²(D980K 

� é64º©»¼� 6_0v5 F-1,2*#¯�¿Rî894β-catenin6xyDv5

F-actin6_0 OCT4®#¯�¨�IJ�#Â�RÏ]EK� -|�X6v51,2*

�¦§¨*©µ# β-cateninn?=ãäqr4qs6v5 F-1,2*#F(6;HD9Ú

ÙDE β-catenin=³´�lR¯�J0^|RK8ÕD4v5 F-1,2*=� ¡#¢£

CR��XY&�LM)NO¦�,opµj�J0¹[l=²qrE(Fig. 12A)K 

� v5 F-1,2*T1,2*L*MN#F(34���#v5P�ÈQ6w��R� 0

¹[l=/0 (Fig. 1)K���#�LM)NO¦�,op678934,��2*#'iR

a.&�4v567a0,��2*#P�ÈQ=>%&°±Rw�Kv5,��2*#P

�ÈQ3v56HIJ0'i)*+,-#�?<.F(qrESv!"T6_]9opq

r0|� sr980KD�D4v!"#'()*+,-TZ[4�îZU&W#��3

��./0K¶��.²(qrEv51,2*�¦§¨*©#F(6_0,��2*#P

�ÈQµ#��341,2*�¦§¨*©=v!"#��|D94���P�ÈQ6'�

D980¹[lR²D980(Fig. 12B)K 

� ¶��.34v51,2*bcde,f6� 0V�¡C?H#��|D94Lat B=v

51,2*;RÚÙD4qs6 OCT4®R¯�J0^|R²DEK®I4� ¡#¢£

C½¾6789¢£CWX#Y�=Z[|&]980K\�4Lat B&W#1,2*n?C

?H=v5 F-1,2*F(6� 0��Rqs6Â�J0^|.4v51,2*R)��

�©6DE� ¡#¢£CWX#Y�T4]^_`�aµ#bcw£d.«0|� 98

0K 
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