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<{Synopsis>

Recent technological progress in dynamical biological imaging of individual single protein
molecules has been achieved with several single-molecular techniques and systems. However,
it is very difficult to measure intramolecular structural changes of individual protein
molecules using visible lights due to the lack of monitoring precision and stability of the
signal intensity from individual single chromophores under agueous solutions or
physiological conditions. In order to improve monitoring precisions and stability of the
signal intensity from single molecular units under physiological conditions, we have
proposed that single molecular techniques using shorten wavelength, for example, X-rays

electrons, neutron, and other accelerated ion probes. Recently, we succeeded dynamical
observations of picometer—scale slow Brownian motions in individual protein membranes
(Bacteriorhodopsin (BR) [1] and Potassium channel KcsA [2]) under aqueous solutions. We cal |
Diffracted X-ray Tracking (DXT) [3-6] as the single molecular detection system with X-rays.
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S22tz SHRERRICEWVT 11 5FHEERIE) AERT IO LEHROMELZS S,

2D X TEHRITHII LIzRIE. THIEEOS FEHICEET 5 1 2 FREREEID, 2 FP5E
BB EMBENARIGES HOERERBRM]. RO FREEEIHR0]. 19F 3alL—
LavlnEBIGEENAHY. SHRELTRE 1 HFEHRETIXAERATRELIERE IZHE 2 FA
EEZEHALTE Y. ¥4V OROEFRIEOT / HEROMMIELiToTLV S,

S, FILLXEAEENZBET AL, KUBRICKYBREICE LS TNITMmET 5h, Thll
SZELLFHLWEERIEIST 5 L ITBOTEKH IARARTH D, HlZIE. XIBEL LY +
[6] XA FMOXBI/NR Yt FEMELE. AR TITHONTINS Z &R TE X RS
T3 EVWSBOTREMNEHAET - TS ZE L DOAEEENFHIT 5,

[1] Y. Okumura, T. Oka, M. Kataoka, Y. Taniguchi, Y. C. Sasaki: Phys. Rev. E, 70, 0219171
(2004) . [2] H. Shimizu, M. Iwamoto, F. Inoue, T. Konno, Y.C. Sasaki, S. Oiki: Cell 132, 67-78
(2008). [3] Y. C. Sasaki, Y. Okumura, S. Adachi, N. Yagi: Phys. Rev. Lett., 87, 248102-248105
(2001). [4]T. Sagawa, T. Azuma, Y. C. Sasaki:Biochem. Biophy. Res. Commun. 335, 770
(2007). [5]Y. Kawashima, Y. C. Sasaki, Y. Sugita, T. Yoda, Y. Okamoto: Molecular Simulation,
Volume 33, Issue 1 & 2, 97(2007). [6] Y. C. Sasaki, T. Higurashi, T. Miyazaki, Y.Okumura,
N. Oishi: Appl. Phys. Lett, 89, 053121 (2006).



