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CDEF7, GHIJKL&D


�MNO[3]. =PQRS�	TU�V�WX
�6

Y
�&�Z , [\]:;��T^_`a
\]

&�. bcd$%Z, ef��g5, hijk�l

�m, TU��
n�
o������p
��,

�qrs7tu<vwxy>�	�z{
6Y�.

| Lohka[4] < Newport[5]Y}=�	&�J~,

���� DNA+�[6,7], ����, �	����[8,9]

<�	�� [10~12]���U�_��6�7� . ��

�9�6Y
����, ����'(��*+,&

<��
6Y����_���`��.

\]�6Y
�l��� ¡¢£¤ (optical

microscopy)<¥5¢£¤(electron microscopy). �¦
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§¨, �´�µ

¶�j�M��
·¸. ¹5º¢£¤ [13]
»¼½

t,_¥5¢£¤
�
§¨< ¡¢£¤¾¬¿

À
ÁÂ, GHÃÄ7[��¡\]�
6�ÅÆ.

¹5º¢£¤ÇJ�ÈÉÊË&
�	ÌÍsÎK

L�
§¨7Ï[14,15], Ðm�Ñw�ÒÓ�Å¬, G

HÇJ�Ô��ÕÖ×NO��ØÙ�� . Ú­¹

5º¢£¤��7vÛNO_�	Ü���W
5,

fÝÞß
 DNA 
5[16]<�à�á���l[16~18].

âã�äåæçè­¹5º¢£¤NO=PQRS

TU�
�6Y��, �j_Á9�l��
t�.

âã¬[¹5º¢£¤�=�	&��Ù­
éê

ëì , [×�êè­¹5º¢£¤�ÒÓ�7Ï


íÂ, \]�6Y��
�MîïT^_ðñ.

1 �����

QRSTU�
�òóô Hartl[19]�õ
��.

QR��g5
$%Z�òö÷øù[20]�õ
��.

50 µL
TU��hi 5 µL
��g5, 5 µL
�ª,

Jú ATPwXû��l(2 mmol/L ATP, 20 mmol/Lü

ýþý , 50 µg/mL þýüý��)�� . �,��

23�×��, �	 20 min U» 2 µL 
9µ�[ 16

mm �
�:��. ���������.­¹5º

¢£¤(Digital Instruments)J����(tapping mode)

NO , ÐmÐX
�,�x 2 µL V� 5 µg/mL
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DAPI 
$��,�9�
�:, ­� ¢£¤NO

t�(:;���� 1 !).

2 ����	

� 2(a)¢!QRSTU�"#$%&�"#, �

���6Y
��. $ 0
C$%&�³"#%&'

(. �STU���� 20~40 min., ��g5Ãê

�"#�ÃÄ)*. -.��g5+,)*, $%&

�"#, &-ÃÄîW. . 100 
C, 6Y�%/s,

$%Z01, &-e¹~2h345. 8¹5º¢£

¤ �j
t�x­� ¢£¤�j
�Ï(� 2(b))

z�6.

��6Y
78ê9��ªt,j��g5ÌÍ

�z«:,s7;(��. � 3¢!µ�<[ 100 nm
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(a) AFM��, (b) �������
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