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MFFERC R OMEE. (Fn0) @ B XFHERF (DXT) EZWE L, RO E ORI 2 fREE TH
HZH T IV LV OFERE KT D LI LT, FTmEI AT EREEAETY — D
B X VBRI OGN AIRE L 2otz ZOHIEOTZOIZEBENER % ESRF (European
Synchrotron Radiation Facility, Grenoble, France) & SLS (Swiss Light Source, Villigen,
Switzerland) D 2 AT O &R HU Y hEa% CTHREL 100 R OEBR 21T > 72, AR XHRO A
I NN EEET L EIZL 0N I T T R ) A REBEFIIHD SEDH T ENTET,
ZOFETKesA BV U LAF v X NVDA A EmEHE (F—7 1 > 7)) 15 EE bz —
DT LUV TIEB LT, KesA F v F/VITEIKR O pH ZEEMEICT A Z LICL > THr—T 47
ZRZT, EFRETORETIEED LA & O UAES BB O B E TE 7
W, £ZT, WO pH ¥ 7 (P ([C X DEERLEIRZ AT DIEEZ R L
770 FPENBERME~D pH ¥ % o 7 %17 21E KesA T v R /VITHIREED & BRIRBE~ DI EER
WREAIBIT 5 2 ENTE L, RETITHERGNEMRINTWD DT, ik pH Z8EIFH T
TS LT20ICr—Y M E MR L — Y —ThhiE 35 2 &l k> TiTo72, pH Vv
VTRHIOMRIEETCOREROE L, Uy VT ROEEERZ D T EITPI LTz, BhiET —
ZbEHTEEZAE L, 7 L — AR THr RO 2 BT 572007 e 7T A ERET TH
Do

TR OBEEE (330) : To detect conformational changes of ion channels upon gating, the
diffracted X-ray tracking method has been established. We improved the method to trace
fine movements of the diffraction spots with the high spatial and temporal resolutions. For
the high flux white X-ray source, we used two synchrotron facilities (ESRF [European
Synchrotron Radiation Facility, Grenoble, Francel; SLS [Swiss Light Source, Villigen,
Switzerland]). By optimizing the spectrum of white X-rays with the aid of the beam
scientists, the background noise was reduced substantially, and we attained the high speed
recording as high as 5000 frame/s. Under these experimental setups, the conformational
changes of the KcsA potassium channel upon opening and closing of the gate were recorded
in the single molecule level. The KcsA channel is a pH-sensitive channel, and by jumping
the solution pH from neutral to acidic, the initial gating processes were expected to be
recorded. The pH jump was attained by utilizing a caged proton, to which the UV lazer of
355 nm was irradiated. The time course of the pH jump in the chamber was measured and
it was revealed that the pH jump was completed within 100 ms. The conformational
changes before and after the pH jump differed significantly. These video data were under
the image processing for detecting the diffraction spots and tracing of the trajectories on
the series of the frames. Automatic retrieval of the coordinate of the spots is the goal of this
program.
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