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S)51;.6FG7  
 

Ĭ=ACOĭ� � Ğ£ċgĢ½¹ģ� Ė¢ę Ģw½¹ģ� ĖÖÅòĢ�½ģ 
 

Ĭæì�7`]`Hĭ 
Ģĥģġy��´ ĢĦģYN^96B5^Ĕ� ĢħģYN^9Ĕ�ě�� 
ĢĨģ~×°î±RYS` ĢĩģÀĂěßĔ� ĢĪģĐ·åyĄ�RYS` 
 

Ĭ¦´Ħĩ§¨�d�æìÓ�ËĀĭ 
� �,$�µ� �YN^96B5^Ĕ�
("ġ³¨~×°î±ġy���´/ñ

öå�Êć��
��h§¨ �(1) ÀĂ6B5^Ĕ�ě��ñ�ě¸�(2) Đ·å
�RYS`�z¿'yĄ�~×°î±RYS`��´�(3) P\C8RYS`/á�
�DQ�cí<Y6IK®ï��"<Y6IKY^9��ÿ��/þ��� 

 

(1) AN���%Q1R4,K�R= 
� À��¡ě����57<X^Ġ�6B5^ěßĔ�ě��ñ�ě¸/þ����

�õÈ�ďz�Z2=ēą�ĮB(C6F5)3į/á��ě��ñ�(*�NJZ4`EZ

ĢVEģ�57<X^��Û�NJZi�_ěß�Ã6B5^uĔ��f¤àĚ�°
/k��Ďþ�+��/ā���� 1)��,$����ê�uĔ� Ďþ����ú

	),�
*�|%��p��+�ğø�f¤àĚ��%� �bVKS`��°±

�LX^=�Z2=ēą��Đ·�ďz�àĚ6B5^ê�à´�ĔĀ�R2^G�

����$�2?PB[^

57<HĢIBOģ�)æì/
Ď%��Ģ� 1ģ��)�ê�
�ù»��57<X^/á

��à´�¬+àĚØó6

B5^ê�f¤àĚ�Ĝq

����&Êć��� 
� $���,$�6B5^Ĕ��#�0�Êć������25^ĈĆ/þ��%��

VE �YN^96B5^Ĕ��
���ê��Ēl��(+Ĕ�ě��ñ�Êć/Ď
%��h§¨ À��ą�Ēl��ĈĆ����Zr�;ZO3^ėn/á�� VE�
6B5^Ĕ�/þ����-�ÄďÆja� y�ĕy¥�Þ�YN^9RYS`�

¬),+���.�����)��UAZOY`�ě��ñ�Êć&þ�� 2)��

�  

(2) P<E
 "!&�*@�)O3+B9I: "!&�1; 
� µ� �,$��ÉÛâÇ�u©1ZFMH��� VE �}­6B5^uĔ���

 
� 2 ����#�# �� � ��� ����%(Q1 
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y�ĕy¥�Þ�fe�YN^9

RYS`��´�
("��RY

S`�Đ·åē�ÑyĄ/Êć�

�
��h§¨ ���feRY

S`/ð��´�+ÁÒ/ĉô�

Êć�+ 3,4)�u��Õ¨_pH °
î±�'25^±� 5)/Å�+VE
Ġ/á��}­�feuĔ�ñ/

Êć�� 6)���õÈ��Ħ�è�

(��Í��~×°î±/Å�+

y�ĕy¥�Þ�RYS`��´

�
��)�ÐČåë��ē±Æja�Ô�ĝ��û�my��$�yĄ�
�� 
� $����ñ/°á��YN^9RYS`�Ü�lù�yĄ±WJCG/Đ·å�

�t�+���(*�RYS`/²�$$�z¿�+À¶Ò&ā�����p	!�

RYS`�c¯đ���WJCG/�t�+��yĄ«�Ïç�y�ĕ�y�RYS

`�¬),��$��:Z��û�P\C8RYS`'v�Û/�Å��Â�RYS

`��t����� ��ÑyĄ�(*�,�,@Z��v�Û�¼x�çĊ�,���

�

(3) �$�� "!&�D	
��3'H�"���8J50���"%��-M 
� 1TK�/Å�+<`84^=�äÑ±<`84^=�)�+bă�±P\C8

RYS`/�´���,)/á��Õ��ÆjaĢc±��Õģ�EGX4G7<<

X^�Ĕ÷�ĢÅÎĤÙÎý�ģ/þ����(*��
�Ģ¾� nmģ�º��D
Q�cíIK®ï��Đ·å��ÿ�+��/ā������)��äÑ±>9U^

G�sĘù»��Ìč/�	+���(*�DQ�ª�}­��û����� 
� $��57<4B[^��bă�±P\C8RYS`/oá�+���(*�<Y

6IK®ï��Ē{}­��û�����p	!�15nm é¨�<Y6IK®ï�/
á�+��Äď pHÆja�üÚã� ā),��(��Ē{ĢĪ�īr�®ï��
Y^9Ý�Ē{ģ/�+���.���� 
 
U/L?CV  
1.  Kanazawa, A; Kanaoka, S.; Aoshima, S. J. Am. Chem. Soc. 2013, 135, 9330–9333.   
2.  Kanazawa, A; Hashizume, R.; Kanaoka, S.; Aoshima, S. Macromolecules 2014, 47, 1578–1585. 
3.  Ishido, Y.; Kanazawa, A.; Kanaoka, S.; Aoshima, S. Polym. Chem. 2014, 5, 43–47.  
4.  Ishido, Y.; Kanazawa, A.; Kanaoka, S.; Aoshima, S. J. Polym. Sci., Part A: Polym. Chem. 2013, 

51, 4684–4693; 2014, 52,1334–1343. 
5.  Shinke, Y.; Kanazawa, A; Kanaoka, S.; Aoshima, S. J. Polym. Sci., Part A: Polym. Chem. 2013, 

51, 5293–5247; 2013, 51, 4828–4834. 
6.� Aoshima, S.; Oda, Y.; Matsumoto, S.; Shinke, Y.; Kanazawa, A.; Kanaoka, S. ACS Macro Lett. 

2014, 3, 80–85. 

2T��P<E)O:�>�+B9I: "!&1; 
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Ņ:>@Iņ� � Ļ�Ü�ļÁ¾Ľ� ¦ÉĺÆļzÁ¾Ľ� öÌð�ļ�ÁĽ 
 

Ņôü�5[X[Dņ 
ļľĽĺ|�ĭn� ļĿĽĭnē�� ļŀĽ_Ã�º� ļŁĽ.<?UDĭn�  
ļłĽī¥ČíĚ� ļŃĽħāSBVļńĽÖāă��

 

ŅªºĿł«¬�c�ôüÚ�Ñďņ 
¯ôü¡���Ģùī¥tā,Úè��ĺ|�ø�,�ě����Ä��ĺ|��

º�¶�İ¼�Óĉ·ĺ|���{�Ĳ�(ôü,č���(�i«¬��ĵ_Ãī

¥ĭnē�,è��u�Ú·ĺ|���º�a��ī¥ħāSBVĭn��º�á·

�����ôü,bµ�Ïĕ��� 
�

W(>S:N5
��(>�$%*L=1;�/E	�(>R31;�UG�  
� çnĺ|��đ&)(ĺÔÒğ����Óĉìå��Òº�l�5TUA/[�Ĵ

©�ĩď��(�\Å�h¨ĺ|��	��.5TVSGO[,è��_Ãĩ���

cĮ��äî�_Ãà,¢v�(�����(�"�ĝ«Ùï�)��(��

÷����ĵ_ÃVAE1Q(1)ē�,è��_Ã.UVlćÀ�¶�İì,č��
���Èôü�����ĺ��¶·��ģ»·�òï��_Ãĩ��¶ �¤İ,č

�����.UVĥl�×Îĥl,½�e�ĉ·SGO[,ĖĔ��¶,č����

*�ĩ���Īî�Ġč��u�Ú·ĺ|�,`���ĺ|���ûÞ��%(ėĂ

�Ïĕ�ăÍ�Èĩ��¶Ā��Ĵ©�ĺ�þnģ»·�Ġč��	'�1�ĩ�b
�	��#�äî�_Ãæ�,Òÿ���(���Æ&
����� 

 

�

V@<D5
2D�#$��&T+�E��QJFB<1;4�#�%0�

� SUJBYħā��Ú·bµ�SUJDKAUY���áê�9?3WYĦl�,

Ç��bµī¥� 4q
& 6q�Ĩ�â¹,�(����NADH�%(:VL58D
$.PY N-358D�Ĥt�¶,ē����(�Öß·ħā����#�ĺ|���
(>YH6Ě�Đ+)�Ú·ĥl�ëÖîæ��ć
)�­�ñfoè��Íî�s


����Ý��Êk^��ĺ�ä�ē��¶,ġº���(�Ĉ�&)(�÷��

��)!���^��õ�ëÖ·9?3T[CĦl�,è���ĴÐ·ß���ß�
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SUJBYħāSBVĭn,ĖĔZ�º�� ĳ�ĴÐ·ß�b���Ě���¶�

�Ğ�(��,đ{������¶,���éĵÚ·~,è��ëÖ·SUJBYĭ

n�P<VÖßÛ,ęĎ�(����ħā>YH6Ě�°º�(´£ëÖýı,yå

��NADH ķĆn�%(.PY N-358D�ē�îĤt,ġº���!��ÇÓß
�b��ē��¶$ĩÖā�Í,ėĂ�Ïĕ�(����ē��¶R4E;Q,¿�

��� 
 
 
 
 
 
 
 
 
 
�

.6- ����BJK3�?
� ����",7<�����'�#�%T+�

� UYĨ2:AV$NUUYĨ,�Ö|Ē�(L:I->[=�� Mg2+03Yp�

·�#�������(�Ú·ĥl�O7F81Q4VM58T[Cĭn��'�Ħ

lĨā���ĝr��.PD NH�����NH�OÖāă����,õ����(�
|�x NH�O Öāă�,½��¸ĸĨO7F81QĘ¢n,ĀĄî��º��X ą
ĒË�%'Òğ,Ø�����*�ĦlĨā�� �Öāă��Mg–Oă�,į
�
(��ĴĦlĨā�� �Öāă�� Mg–Oă�,ó
�(d�Æ&
���� 1�

§ĺ
ëÖî�ćÀ�,½�Ħl� L1H�L2Hļ^�Ľ,�º��O7F81Qĭn
	%�ÕĜîwÇă�·�ĺ�gĬĭn[M(H2O)4(Ln)2] (M-Ln, M = Mg, Zn; n = 1,2),
²��ĭn�CV2Y�%��ĴÐ·ß��#�ß��UYĨ2:AV

(p-NO2C6H4O)3PO��Ö|Ē, CD2Cl2�č����*��¶Ğ¬� Zn-L2 > Mg-L2 > 
Zn-L1 > Mg-L1�Ķ������)��M–Oă��NH�OÖāă��®��ĦlÖ
�Ĩ·¬�ċ�ñĲ��'�ĴĦlĨā�� �Öāă�,°º��M–O ă��®

�ĦlÖ�Ĩ·¬�m����w±�����·�ĺ�ú��Ö|Ē�¶�Ğ�d

�õ�)��wÇă�·�ĺ

�gĬĭn�Å��M–O�®

� ĹăÍ�\Ċ���j

]�ăÍ���Ö|Ēħā�

	��#Öāă��ĦlÖ

�Ĩ·¬,�����¶·

,}³���(d,õ��

��(� 

Ņ�ĈÂãņ 
1. Okamura, T.; Nakagawa, J., Inorg. Chem. 2013, 52, 10812–10824. 

QJ�BDC)�� #�%�!�%BDC)�� P*6�AO�

FB<� MB<�
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ĺEILVĻ� � pjß½ıÉÄĲ� è­õıĜ®Ĳ 
 

ĺÿă"<hehOĻ 
ıĵĲĚĬĎ� ıĶĲc:dDh ıķĲĔ¬ÁıĸĲ�ČÑıĹĲãĊČ� 
 

ĺ¯ÀĶĹ°²"n ÿăæ�ÜĕĻ 
�2(�·ÿă§�#ĳć¶¾ĳç�~¥ĳĚĬĎ�í¦4÷��ĳÞ� İ�£

ÕË"ñ¾��£Ĥ�ò¾�"Īz!���ÚĘ��
�Ĵr°²#ĳCfD:I>

KL>[aEKcf(sPS)�Ă�"u�£�¸À�1�ČÑ"ÝĢ�J8P]>Eĳ

.%�£ĩãĊČ�!.0t�v4¸À�1Ĉ"c:dDhò¾!Ī�1ÿă4m

¼!ģ+�Ĵ 
ıĵĲsPS�ČÑm"@ENu�£"J8P]>E 1 
� sPS">ddZb^îê4<_EN�1�ĳ��"�ČÑ�¸À�21Ĵ�"�Č
Ñm�ĳsPS# (T2G2)2�"/�5ÝĢ4�0ĳsPS"/�5ħ��0�* 0.12~0.16nm3

"Ąĩ�!î¢��1>ddZb^��Å�

21Ĵ�"V7b^4s"u�£"êvm!é

ï�1�ĳ@ENqÇ�¨Ï!ĝ�1�+ĳ

Þ� u�£4ČÑ�!����1����

đ� 1Ĵ�".�!BWPSĄĩ!ÂÖ�2

��£"J8P]>E#ĳ�(0ÿăx� �ĳ

�"�¨4Î/�!�1�+!ĳÛ¾u�£4

�Å���Ĉ!���ĳĚĬĎ�í¦4ē��Ĵ 
� Fig.1!ix�������"�åÊ�í¦�
� sPS/YfHQNabıBNĲ�ČÑĈ"Ě
ĬÈ¡ôε″4ì²"ĪÊ���Ā�Ĵ@EN
�£4�( � sPS")"MhI�"áĠ�
/ĳ�"�!)/21 3 �"Ď�Uh>#ĳ
�&� BN�Ã� 
 Ĭâ�Û£Y>Nb
"�Ğ!ø×�1Ď���Đ	/21Ĵ(�ĳ

ČÑ�¤�� �6I>KL> PS/BN ë�
Ĉ"MhI�"áĠ.0ĳ�m"Uh> a1

� a2�ĭÑį�ĳc�ČÑį��"@EN�
£"Ď���1�Čě��Ĵ 
Þ� @EN�£4�Å���ČÑĈ!�

100 200 300 400
0

0.1

0.2
sPS/BN

1.0�102

1.1�103

1.2�104 (Hz)

ε''

sPS/-
1.0�102 (Hz)

T / K

a1a2

c

Fig.1 Temperature dependence of 
dielectric loss ε” for sPS / BN and sPS 
without guest systems at various 
frequencies. 

Fig.2 Molecular size dependence of 
activation energies for several guest 
molecules in sPS. 

5 6 7 8
0
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��ĳcĎ��Ė©�2ĳ�"Ď�Ðĩ"ì²y¤¾�±�ì²Ć�� Arrhenius³!
»����3���ĴFig.2 # c Ď�"Ď�Ðĩ!Ī�1æ¾�9Rb=hEa4ĳ@

EN�£"B8Fı�£"ĨğĲ!ª��XdLN��,"��1Ĵ�"�.0ĳEa

��£ÝĢ-�"B8F!µ�y¤�ĳò!�Ă"Ĉ�"�£ď!
��#ĳ�£B

8F� Ea !i¦"ýĪ��1���3�1Ĵ�ý"Ąī#ùÍú ¸ó��0ĳÒ

,Ĩ�Ħ��ĉ 8.1� �Æ¦�2��1ĴEa�@EN"ÝĢ-B8F!µ�y¤�1

"#ĳ@EN�£�Ąī"B8F�ġ��+ĳ3�� �£ÝĢ"ĥ��ČÑm�"

TL<f?!µ�¹Į�1�������Đ	/21Ĵ 
ıĶĲt�¾[a\hWcfO"ðúg�¥úò¾  
� İ�£ë�Ĉ!ãĊČ� �"áĠúµ�´�ú ýow÷4«��1�ĳ[a\

hAfXcL>E��$21�£ĩt�v�¸À�2ĳÕË"ñ¾� 
����1

����1ĴÔÿă#ĳáĠúµ��£ĩýow÷��1ãĊČ��İ�£"ñ¾!

�'�¹Į4ę��ėÎ�1��4ûú!ē��Ĵ 
Poly(2-vinylpyridine) (P2VP) � Poly(vinylphenol) (PVPh) "[a\hWcfO#ĳ

Fig.3 !Ā�.� �£ĩãĊČ�"¸À�Óº�21ýî
Ĉ��1Ĵ�2/"İ�£4 1,4-dioxane (DIOX) !îė�ĳ
ë��1�äà�ö�1Ĵ�2#ùĂİ�£ĩãĊČ�!.

0ĳt�v�¸À�2lî��1��4¿��1Ĵ(�ĳ¸

À�21t�vm"ċÀ#ĳ1:1 !ġ����ĳ}Ċ�Øą
"ČÙ�/3���Ĵ 
 dimethyl sulfoxide (DMSO) m�
#�£ĩãĊČ�"�Ì"�+ĳ�"WcfO#îė�1Ĵ 

PVPh/P2VP Ĉ!��
�ĳ;`EĞāì² Tg

�Gd�0ć²η� 4í

¦��ČÙ4�2�2

Fig.4(a),(b)!Ā�ĴTg 


.%η0ıªÊ{Ĳ"Wc

fOċÀy¤¾#ĳiĒ

!À�İ�£ĩ!µ�

ýow÷�|� ��

�ĳüčú�1�#k!�"

¸! 1���þ/2��

1ĴFig.4 "ċÀy¤¾�j!�� ����#ĳ�£ĩãĊČ�!.1t�v"¸
À!�1�Čě��Ĵ�

��
�	�  
1.  Kobayashi, H.; Urakawa, O.; Kaneko, F.; Inoue, T. Nihon Reoroji Gakkaishi 2014, 42 (1), 

19–23. 

 

*

*

HO

*

*

N

Fig.3 Hydrogen bond in 
PVPh/P2VP blend. 

Fig. 4 Dependence of Tg (a) and η0 (b) on the PVPh content for 
PVPh / P2VP blends.�
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įæì2JigiUİ 
ħĩĨÝsĦ~�ħĪĨbXKfiVe·sħīĨ~�ĉČ 
ħĬĨēéę£Ěs ħĭĨĄ� ħĮĨēéę£Ěs 
 

į¨¶Īĭ©ª2n0æìÔ�ËĀİ 
­æì�-3�ÝsĦ~�.o¥~�.2ÿ��1=@ÂĂYG]dRUÇÁ<Ï

ö´~�ğëÇÁ2�þ��¶Ħ~�1=@ÝsÏöãÜDåº",�@ ��Æ©ª

3ďkÀD;+z�á´sDĉČ#@bXKfiVe·s<�ēéę£Ěs1ò�#

@bXKfiVe·sDtþ"�&A'A2·s2ÏöD¼ì"(�8(�ý��.

PhZKĎ�>0@Ėï2Ą�Ô´��ý�� �.PhZKĎD&A'A�2�¶Ħ

~�1��#@ .1=?� A>2Ħ~�ÇÁD½Ą!%(?Ġ"(?#@ .-�

&2Ą�Ô´�Ih�I\10@Ą�Ïö�±LNSaDěã#@ .�-�(� 
 
ħĩĨ[V\TieĊ¡s2z�á´DČ�#@bXKfiVe·s2tþ 
ďkÀDÅ"�kÀĄ�1��@ę£Ěs2Jceĕr�.",ß�>A@[V\

Qe�1Óå"(�Ææì-3[V\QeĊ¡s 1 2 2 ê2z�á´s-�@ 1(S)
8(3 1(R) (� �)D·�Ñ��.",{âDû��tþ"(·s2JceČ�ö1+
�,ċÉ"(�1(S)�@�3
1(R)D&A'AčĢ2Ph
ZKĎ(KLH)1vģ",{
âß·� (1(S)-KLH, 1(R)-�
KLH)Dtþ"(��Í1�
HLú×Fe]`h (BSA)
Dß�,Ê�ß·� (1(S)-�

 
������

� ��  1(S) (a), 1(R) (b), 1(rac) (c) D·�Ñ��.",{â"(_HN2úÖDß�
,û*( ELISA2òÈ.� 1(S)-BSA (�), 1(R)-BSA (�), BSA (�) 62·sò�Ę. 

 � ��  1(S) �=5 1(R) 2Ìđ« 



 11 

BSA, 1(R)-BSA)D�¶"(�_HN62{â¯�ĖïÎČ·sØ�Ò(ELISA)1=?
_HNúm1��@·sĘDØ�"(�� ��1��,óď2x3 ELISA1��@�
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�2¬�·s�ÞÝ!A,�@ .�è�!A(�SsD{â#A4 Ss1�RsD
{â#A4 Rs1Úáä0·s�ÞÝ!A,�@ .�çĉ!A(�jÃ�1(S). 1(R)
2cO`s(1(rac))2{â-3 S s�R s62ò�Ę1¦37.E/ā>A0�*(�
{â"(_HN2·sÞÝðõ._HNĤĥ÷ðõDß�,ðõù�Dû*(�

ELISA-·�Ñ��1Úáä1ò�#@·sDÞÝ#@ù�ðõ29DĔ5)"�ĝ
à§ėÒ1=?bXKfih�"(�SsD{â#@ .1=*,°(bXKfiV
e·s S1E11 . 1(S)�1(R) .2ăĠ�¿3&A'A 3.3 × 10-8 M, 1.6 × 10-4 M.āë
;>A�4900w¬� Ss1ò�#@ .�C�*(�p¯� A>2bXKfiVe
·sD�ß#A4�z�Ô´s~ĠLNSa�kÀĄ�62¢ě��ö10@.ô�

,�@� 
ħĪĨēéę£Ěs1 #@bXKfiVe·s2tþ�

yA(~�ĉČöD¹+·s.yA(Ą�Ô´D;+ę£Ą�Dñ9�C%(Ï

ö´Ą�Dćą"(�ēéę£Ěs1ò�#@bXKfiVe·s�°>AA4�&

2·s.ēéę£Ěs.2ÿ�s3Úáä0�³�.",�ß-�@�ö´��@�

ēéę£Ěs)�-3ÜA0�=�0�ĎÚá´<ísĔ¸´Dql#@ .�-

�@.ô�(�Ææì-3Ùï�Ùïò�®¶�³2Ą�.0@ZcMHaĚsD�

?Đ:bXKfiVe·s2tþDåº"(��

� ��FdeZcMHaĚ

s 2�� ��DčĢ2PhZ

KĎ-�@^bLFWh

��

�1¡|#@ .1=

?·�D�¶"(� 2·

�D � ĒĜĜĞ-_HN1

{â"(�{â"(_HN

2úm1Ěs 2.ò�#@
·s���#@���D

	
��� 1=?Ĉu"(�&

2òÈ�{â"(_HNs

}-åä2·s�t>A,�0� .�C�*(�Â(1fMHaDm²ę£.#@

ēéę£Ěs 3�� ��D�¶"�_HN1{âDû���Í1 	
��� 1=?·suD
Ĉu"(. B�Ä>�1fMHaĚs 31ò�#@·s2��Dçĉ#@ .�-
�(�p¯�Ěs 31ò�#@bXKfiVe·sD�Ġ"� 2·s.Ěs 2.2
ÿ�sDß�,Í�0ÐîĄ��³DÊĆ#@��

1.  ¤�Õġ ��� 2014, 63, 43-44. 
2.  Kobayashi, Y.; Takashima, Y.; Hashidzume, A.; Yamaguchi, H.; Harada, A. Sci. Rep. 

2013, 3, 1243. 
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Ċčċô}� ĊĎċ�ëÖç�àã�Ċďċç�u©ĊĐċô}�í� 
ĊđċXDN-ADN×ktÔĊĒċSOaA` 
 
ē�®Ďđ� &j$ÙÛÊ�ÅéĔ  
�4+!¤ÙÛ�!'�B@aM?DN_cĊCDċ/±s7XDN}�"� Ô

 �Æ�$ô}�Y_Zd7�®���&Èæ%�
 Äî� ���l� '�

CD 7XDN}�"��8IZcHc/U<aEc�8GWcFc7ADN}�"�
 �Y_Zd7�®��XDN-ADN×ktÔ%03A`&Ó®/��&ç�u©
¬$#%�
 Äî��� 

 
A@ '%& )/7;?6?.�(-2=*,-���
 

� w4�ç�u©Á¸7§3�-%ADN

"� βCD %£��2õ+438IZcH
c(Ad)7Ô
��Ad &^RZd'É%hÌ
!	3��βCD &^RZd"Éi!Ë��
3�"%02É%�Ì��4�8@_`8[

O7|Ā��3�"%02�SOaA`�§

14���&A`'çÜ¬�ĉ��ß 1 MPa
&Á¸£ 7¾� 
���&A`'P:U

!~¹� .~¹ć7µí��3��!ø

/
%ćû²Ö$£
µØ7Ú���A`£

 ' 24¼ą¦%')* 100 %+!Á¸£ 
��©���{$ç�u©7ú®�3�"�

!����1%�&A`'~¹� 
1 20
¼ą¶ä� .�~¹ć7µí��3�"%

02�µ���u©!��Ċ� 1ċ1� 
!@ βCD )/7;?6?.�(-2=*,-	��
 

� fö&A`%�
 �XDN-ADN&�
¾Ñ�r
���Ã1

A`�Ó®���

�&A`7ĆoÎng& 2v%p¢� .�
�¿&¥Ð%�©��ĆoÎnf!'½�

10 v+!pă����&0�$Ï¬'��
ÂÇ�4�A`!'ê14$
¬ó!	�

���$6��XDNČADN×ktÔ7�

z�3�"%02�¥Ðï­¬7Ú��ĉ


Ĉ¬7Ú��"�6
�� 2Ċ� 2ċ� 

 

Cut
After 
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4

 
���� βCD"8IZcHc7¾�3A`%03

ç�u© 

 
���� βCD "8IZcHc7¾�3A`%

03¥Ðï­�
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U<aEc%°2�CDÒ%�2õ+4�A`
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#@ CD 2=)2482=*,-��������+��� 

y%¯�'ĕĖA`"ADN

A`��XDN�ADN×ktÔ

7÷� ��ëÖ%á��3�"

7ê
����l��ĕĖ&A`

'Æ�$ADNA`&ADNý

7��%ñò� á��3�"�

+�ADN}�&Y_ZdjĂ

"&á�¥¡%«��A`ą&

µØ³�&ì»��1%��&á

�� pH$#��+�+$�ý�Í%02��¨�43�"7ê
��� ���� 4���
$@ CD-Ru :490?��*,-��<6534�� 

ÀÙÛ!'�ó&ñòýq�0(í�&Ê

¬�ýq7¾�3ô}�í�&�®7è
�

Éi!&Ā��«7ð,���ó&ñòýq

"� CD 7û²��CB@aV?B`XD
U9cþq�7¾�3`LQ;\ās7�®

��ÉÞ!&ĄÒ]HEBDĀ�&Ê¬%�


 Äî��"�5��µ7m��Ā��«

�ùè�3�"�»1
"$�� 5��� 5�� 
��
�	�   
1.  Kakuta, T,: Takashima, Y.; Nakahata, M.; Otsubo, M,; Yamaguchi, H.; Harada, A.,  

Adv. Mater. 2013, 25, 2849-2853. 

2.  Kakuta, T; Takashima, Y; Harada, A., Macromolecules, 2013, 46, 4575–4579. 

3.  Nakahata, M; Takashima, Y; Hashidzume, A.; Harada, A., Angew. Chem. Int. Ed., 2013, 52, 
5731-5735. 

4.  Hashidzume, A.; Zheng, Y.; Takashima, Y.; Yamaguchi, H.; Harada, A., Macromolecules, 2013, 
46, 1939–1947. 

5.  Takashima, Y.; Uramatsu, K.; Jomori, D.; Harima, A; Otsubo, M; Yamaguchi, H.; Harada, A. 
ACS Macro Lett., 2013, 2, 384-387. 
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ŀMOQ[Ł� � pê�°ķÆÃĸ� Ĭ§Èzķ�ÆÃĸ� ®�ġnķ�Æĸ 
 
ŀòõ.EhehUŁ 
  ķĹĸèvĵ�§č�v    ķĺĸĚ�§ØÔ�    ķĻĸûĆ2?Ý 
  ķļĸ�ßĠĤċÿ� � �   ķĽĸÖĥĐÐ�      ķľĸ�Ä��â 
 
ŀ²¾ĺĽ³µ.m,òõá�ÕĎŁ 
¶òõª)/�2?ÝKMS_7Ĉíė�ßċÿ.ÖĥĐÐ>lº-èvĵ�§))

�$�§ØÔ.w��ç.òõ>Ċ&(�;�3$��¾ĵ�§*u�§.č�vÖ

ĥ*â¼-'�(m-łý�À*Ę¤��à-8:òõ�(�;� 
 
 
(1) 2?ÝĠĤċÿĈíė* V  ATPase.YA\bQU�§�ØĂ ;�*>
ĒÊ  

� 2?ÝĠĤċÿÖ¾Ĉíė.Öĥ/�ĝđ¦*

�(ñ9<;F/V ATPase*ı±-Ą�s(�;�
"�)�kā.YA\bQU>wČ��ØĂ�¸

;�+��ĕ2$�V  ATPase.�ĝĞ-ĳs 
;�8:�ù,Öĥ>Á'2?ÝĈíė FiJ -ð
ï��V  ATPase.J\`WQT*.�ĝĞ*.
�<Í�>ē4$� ;*�FliJ/ Native. V 
ATPase *�×.Öĥ>Á'č�v>·¾��
ATPase �Þ�Đá¼>�i�!;�*�9�FliJ
�Ğ*�(ØĂ ;�*�Ê9�-,&$�3$�

�<-8:kā.Ħ�î,įy�Ê9�-,;*

�- F/V  ATPase�+.8�-ØĂ>å¸gĦ�
�!$�-'�(¿��:>¸$ �� 
 
(2) IdaĆę�¼�«v Mlp24bDfUĔĖ.��4  
� IdaĆ.ę�¼�«v Mlp24 /�2?Ý
.�ĝÉ�>�¹ ;ę�¼KGVc>ì 

;%�),��ÛúĨr§.MAQP>�<

;~�6Á'�3$�Mlp24 /¼ė.ë,;
čÇ.@^XĪ>½ñ ;�"�)�Mlp24
.bDfUü�Ĳ¡.Öĥ>ĐÐ���§Ĕ

ĖØÖ>ĕ2$�p��Mlp24 * Arg .č�
v.üÌÖĥ>ĐÐ��Ë³3)-ĐÐ�$

bDfUÏü�.Öĥ*Üğ�$�".üÑ�

Fig.1 FliJ* V-ATPase.YA\bQU 
(a) FliJ.Öĥ, (b) V-ATPase D subunit
.Öĥ, (c) V-ATPase A3B3 č�v.
EM�, (d) A3B3-FliJč�v. EM� 

 Fig.2  (a) Mlp24-Argč�v, (b) Mlp24.
.¢ėü�Ĳ¡.Öĥ 

(a) (b) (c) 

(d) 

(a) (b) 
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@^XĪĴÓ.ĔĖØÖ/ĳþ. Mcp_N *�×)�;�*�bDfUü�-Ĭ­A
Cf�įy ;�Ă¼��;�*�bDfUü�-8:�ü�ĩt�Įĭħ�>Ċ�

�*�Ê9�-,&$� 
�

(3) YFPÂ�£ëv.Öĥ*ĉ�ã¼.įy  
� ĉ�OfZFė-£ë>¬��(w9

<$�§NfJh/�æq.�©gèâ©

òõ-j�Ù,Rhc*,:�́ �é�9

<(�;�Îģ�Ķą.ĉ�>ì ; ���

.Â�£ëv)�ĉ�.��»÷¼�ć�

��i�$6.�ď'�&$�"�)�ĉ

�.��»÷ØÖ>ĐÊ ;$5���»

÷¼�è�$ GlyÂ�£ëv YFP-1GķGly 
1Ú¢Â�ĸ* YFP-3GķGly 3Ú¢Â�ĸ
.Öĥ"<#< 1.3 Å�81 1.5 Å�ĐĂ
�ĐĂ)ĐÐ�$�".üÑ�ĉ�.��

»÷.��/�£ë-8:�§�ĩ-�:

Ģ?%ìą�ģ}.Þ�§���-»÷

�(��: ;�*)�;*ó��<$ �� 
 
(4) KfLCOFPQF]bMPdf���
�*]bBPdfGbIhc��
��
.�üÌ·¾  
� ��
 /��tÓ§�.ö¨-Ĺ�ĺ{.u�§��&$�üÌ>·¾ ;�ģ³�

�§ī� ���� -ă;]bBPdfGbIhc���
������6¬�)�;�*�Ê9�

-,&$�������
 *ĵ�§ī��â.�üÌ-��(HMT�ĺ'.ö¨-ě

;.��øo|.vô>6'¥�,ö¨�·¾�<;.�jÊ)�&$�"�)��

§ī ���� . �
� >¬��$ ��
��
����� č�v.Öĥ>ĕ2$*�=�Ĺ�§¶$

: 	{.ö¨>�é ;�*�Ê9�-,:�HMT�§�ÒĜ)üÌĲ¡�ö¨>

Åx)�<0�¬�)�;HMT.�§ī-�İ�,��*�ó��<$ �� 
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Fig.3  YFP Â�£ëv.±�).ìą�ģ
}.Öĥ� � ¯ĿYFP-1G��ĿYFP-3G 
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