I

goooooog

Jooodon

godooooogoo

00000000000 0000000000
000000000 O0o0o0oDO0ooOooOooooOoooon
0000000000000 0000O00000000
O00D0o0O00oO0oO0o0o0DoO0ooOooOooOoooooon
0000000000000 00ODOOooooon
00000 : kazuhiko@ims.ac.jp

goooooooboobboooooooooooon
oooooooooobobbooobooboobooogoo
gobobboooooboooooo
ooooobooooooooooboo

gboobooooooooobon
gbobooooobooboobooobooboboobooo
gbobooooobooboobbooomoobooo
goooboboooobooboobmwooboo
gbooboooobnoboooobobobboooo
gboobooboobooboobooboooboo
gboboobooboboboooboboobobooo
goboboobobooooooboooboooboboobooo
gboobooboboboboooooboogoob oo
gboboboobomooooboobooboon
gbobooboobooboobooooboooboo
goboboobobooooooboooboooboboobooo
goboboomooooooooooboobobooo
goooo

oooo

1) Y. Aral, R. Yasuda, K. Akashi, Y. Harada, H. Miyata, K.
Kinosita, Jr. and H. Itoh, “Tying a molecular knot with optical
tweezers,” Nature 399, 446448 (1999).

2) Y. Harada, O. Ohara, A. Takatsuki, H. Itoh, N. Shimamoto
and K. Kinosita, Jr., “ Direct observation of DNA rotation during
transcription by Escherichia coli RNA polymerase,” Nature
409, 113-115 (2001).

3) R. Yasuda, H. Noji, M. Yoshida, K. Kinosita, Jr. and H. Itoh,
“Resolution of distinct rotational substeps by submillisecond
kinetic analysis of Fi-ATPase,” Nature 410, 898-904 (2001).

0000000000000 0000
ooooooooooooooooo
0000000000000000

0000000000000000
0000000000000000
0000000000000000
00000000000000000
0000D000000000000
0000000000000000
0000000000000000
0000D000000000000
0000000000000000
0000000000000000
oooooooooooooooo  |[{B)
0000000000000000
00000o00000000000
0000000000000000
0000000000000000
0000000000000000
0000000 000000000
0000000000000000
0000000000000000
0000D000000000000
0000000000000000
000000000000MO00

00000000000 000F-ATPaseJ0 0000000000 DOO0OOO0OOO0O0OO
0OoO00000000000O000O000O0O00O000O0O00O0O0O0O0O0O0O0O0O00O0O0A0
00000000000 0000MOOO00O00O0O0DOO0O0OO0OO0ODOOO0OOOO0O0OO
0000000000200 00000000000000000O0O00O1200000000
ooooooo

32





