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Simultaneous recording of conformational changes and
ionic currents of single-molecular ion channels reveals
the relationship between membrane potentials and

motions of the channels

7K & (SHIMIZU HIROFUMI)
BHKZF - EFAD - FHED

WFFE O

AN THEERME & 2 LT 2 IR BB £ 72 13 a N/ MBS & > THEISIHENMI 2

MAHIREN., BERZOEBOFEL ST T\ D, T OAEMZRKEE CIRE L E ) HRET 2B

WCEDLITEHNTWE DN, ZE 1 5T THRDTODREL AT Laff it 52 L% H

R

B 4 B EEEY
BB ONF - B R - A EE
¥ - U -

R AR - F v RL o T AR—H — - GEBfH%

1. WFFEBHAA SO 5

FEOWIL T NV—T1L, A v F ¥ FVE
HED1FETHD KesA B T LA 4 Fx
FVEAEDERET IBICRE<ALNnD
o X#R 1 itk xs HvwC, 11T
s FHA 5 = & lakEh L £ L72(2008),
ZOFHMETIRE T SR EA AU TF v 3
WVERBIZEY DT, 208X 2T RO
X MREHT R & U CBYmEEE L £ 9, X HREHT
BERRAT DO/ BE THIEZ D
LR £,

2. WHEOHEM

ZOXM RN ERE S, A4V
F ¥ 2N TERND 1 o FERE. 1071
DOEYE ZFRIRHIFHTE 28 AT L%
BT EIck ., BAED T OREHE L B
& (AL OMBZR~S Z & & RIS
THZEEZBRHELTWVET,

3. WL Hik

AF U F ¥ FVERABICET R 2B
D AT REBUR iR (SPring8 72 &) %
FIA LT XMBRERE L, ZORIPHEZ Fik 72
BHEN AT VAT ATHERY LET, 1
Oy 1B & ORIBFFHIS AT A OBH%E~M)
T, —o—OEE MR LTV ET,

4. ZHETORSE

I e B 7 D FE B
PERDFHAIT AT 2%, 1 FPRIC 30 AL
BAEESTHATLATLE (33 ms/1 #0),
Fe /e NS Z OB E TIIEL . BEAEORKE
FAbEFERITEE - 35 Z LIXTEEE
ATLT,

AW T o IS E iRy s A7 L%
AL, 1 BHEIZ 5000 M D HEi{G 2 B T& 5 &
SRV ELE (0.2 ms/1 ), Z OMEEX
L oy EEFHN T X< b 2 8L E
(5000 ji/Fp) LRI CEBIHEEECTHY | 1 4y
T DB LB X Z[F UK R 7 — L Tilkom
TEDHLEOICRDEL,



[ ey B 7 & S PHIE & DN

EHEOEZILEWVEHICHhZ > TR
Bk - BEAT 2700121, TRV R L X —HifH
EROHAAXMNLETYT, LirL, =L
X —FHDPTENE D DR EEDT VT,
WL N 5 < 7R 0 = R L X —Ei [ D JE W
X FRAFIH ATRE e gk & o1 5 O3 EE L
WZ LT,

T TR TCIIREEZE %, B X #
AR METHA T 5] ZEICkoTH
5L 2B O R F—HPHD I X R A2 #
HYeE LCRIHAT A Z LlTkh LE Lz,

TO/RR, ATy RXNVEABOHE %
JEVNEEPH T, EEEE (0.2 ms/F) TRigk T
HTEITHPILE LT,

[2 PR E B 7 v > N — DB %S |

EAHEITZ OB OEIRSEMIC X - TH
BT ENEDLY £7, ZOEMEZEHT S
Tesh, BN FRIZE B E O JE ORI 22
Z\ EOEESEZFT D AT ADORRIE
WZHY A E LT,

WU 25k Gt L, UhAR 7 e it v
HERHALTTZ 4 — RNy 7HIET L L
WZED . XU REE IR 2 AL DR D
EEHIE L ET,

2 WROWELAGIET L2 LIk T, #
HIREIE P ORI A A S B~ bS8 bR
DIIREIT v N —DORFITEI L E L
776

AR TELONTZA (my 7 AT LD
J A XDDIRNER | RIKIE, VRN TR EE
R TR AT K70 E) 11 4R - B
RE[AIRERHHI > A7 A& B39 5 E THER
"R HDOTT,

MY R U H—12 L DEEEFHIS 27 A DB
¥

B EVE OMRRIZ EE R RN/ N T
MERICNEZT D ESTFITONTND [h
T MHIVTHFERET D K 9 127 Dy
fRILEMNH Y £,

NS REMERIRT A L. EA
BHOMRRICERE /Ny FOERAED [#)x)
WXt DA RET S Z LR ARETT,

Z T, ROBEFEEMERY T NALETO
BT AT A F x BRIBECH A T sk L
DHEA IV TORB L N o - kEx iR E %
iR L, HTA A F ¥ xRV EAEOMBELR
{bZBRteT 5 LI LE LT,

ZHuE, 193RI & B O [FIRFEHEI S R
T AIZEBNT, BRe BRI OERE
3 F OB E T DM & 2 LB T TR
TEDLEIIT oI Z L BB LET,

5. A%OFHE

INETIHEONTZMA A ITIT 1 43 i &
) & ORIFFH S 27 K OBFEIZHY fH 2
F9, BUT v o —ZHERT D B 0TS
AREEL U 2 it 2 W O I >V T
DHAPEFREL TR Y | HHEHRAICELIR
AT LOWENEBRS LD EEZLTVET,

6. ZNFETOREMLE ZESLET)

D2010 3R PR E RS TR EE
ZH
WA T 4 F v VBRI S 2L,
O X1 FFHANZ DWW T OHFSE)

@ Hirofumi Shimizu, etal  Conformational
Changes of SingleMolecular KesA Potassium
Channels during Gating Recorded mm a
Sub-Millisecond Time Resolution. The 47th
annual meeting of the Biophysical Society Japan,
2009 10/30-11/1, Tokushima

(®Hirofumi Shimizu, et.al ‘Global Twisting Motion
of Single Molecular KcsA Potassium Channel
Upon Gating” New Approaches to Complexity of
Protem  Dynamics by Single Molecule
Measurements : Experiments and Theories 2008
12/7-9 Osaka
Gold Poster Award

(@ Hirofumi Shimizu, et.a Global Twisting Motion of
Single Molecular KesA Potassium Channel upon
Gating. 2008) Cell132 6768



