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We prepared E71A mutant of KecsA channel. Channels were reconstruct into the
planar lipid bilayer membrane and single-channel current were recorded. The Popen
was plotted against pH and was fitted with the Hill equation, yielding a pKa of 5.2 and
nH = 2.2. Open and closed dwell-time distributions of the E71A mutant at various pH
conditions. Data were obtained at pH 4.0, pH 5.0, and pH 5.5 for the E71A mutant,
respectively. The slowest component of the closed dwell-time appeared as the pH
increased. Next, I tried to establish the planar lipid membrane method using a volatile
anesthesia. After embedding potassium channels in the planar lipid membrane and
was subjected to a current recording potassium channels, it was completely sealed by
using an acrylic plate.

AT R TE B
(SFEHAL - M)
[R5 R aFt
AR TR 3, 400, 000 [ 1, 020, 000 [ 4, 420, 000 [

ey . RS
BT O R - MH - SAEURERIRIESE - BREE - fRE
F—U— R BB

1. WFIEBHA S D 5 AEXFHXRAIHETDHZ LT RTOHY

JREED A T3 = X N D KRR OFRE TAF X NGENLEBEORTH#EEE LD
1 TRRIRIE 2N 72 kR 2 72 EMRE T < D)) ZTrIZEB L., THMBEORDOZ —5F >
Thd, TOXDRAEWFEE D7\ W RREE D 1ONFFEDFFRIIRIF LR, B Y T
FOEBHIZS F L TED L I I LT ¢ FVIZILERNAAEE TH D] LD
TEL00, RFETIEH Y 7 LATF ¥ 1N B LWMERGL &2 VLT,




2. RO BEW

A F v F v v L RIS T 5 EEE
FAZH ST 572 DI IEE E L & WD
D B2 BER R & N D b T R M SRR R oD
KA LT D,

(1) IBEFHBEICBIT D —F v RILVEHR
RLEk & FRATEAT 9
(2 )R VE R 2 O 72 B8 & sk &
R A R
3. WO ik

ETIX. AV T AT ¥ RV OERN kG
HFpo77 KesA WU 7 AF v RV EMAL.
ERIKTHD ETIALEK KesA BV U7 LT
¥ RNVOER R D, ED%R, ZOERK
Fx N EFER L, IBEFmEEE AV
—F ¥ FIVEIGLER &R EIT 5, RIT,
R 3R & FH O 72 B B S i R B VR O e
RVA R R

4. WFFERkE

(1) KesA 1V 7 AT v R )VERIKOER

RO 2 RFET DIZE AV AT ¥
FN DB DB EFFOT ¥ 2V E R
CTAMERHY ., ZOFMNERIZTON
KesA U T AF ¥ XL Thot-, ZDOF ¥ X
VT, HEEIC %ﬁéﬁﬁgﬁ%< [Ep=Ra)
JEDOHF THREICHIETE, 7 —T 1
7K%L1ﬁbw%LME%ﬁﬁL1wéo
F7-. KesA F v 1 /UL, o h ) v AF v 3
IV ERIRED A 7 2 BRI 7 & O FHR R %
R,

FU T LT XX 2HEEDO S —F (7«
NEIF—RNE~Y v 7 A — ) BNEINAF
FEL, B—F vy RxVERLETCHDLTF—T 4
VIBBIIELLDF N TRI TS
BRNbnbR\Wn, TOEORFOF— %
LT, oD — FoBME2EET
ELEREKERNT =T 4 v TS

T DMERH T, KesA ) U LAF ¥ X
NDT 4 NVHEF— NREW-EFEE SN
TWAERME E718) ZHWETF v 2V EAE
L7z (K1), Z20FvyxEfANnsZ L

T, TANEF = NDOEBEZITHZ L7,

~NY A= NDRDOFEIEBETE S,
(X1, ETIAZBRK KesA 1) U AF v
IV DAVERL)

Transitions
between
states

Inactivated
state

Open
state

LTI =

Closed
state
1pA 1 e ] b A, e
Current
onoff
o — (— 1] L — | E—

(2) IBEYmERBYEIC LA —F v X VER
RO & MRMT

FFED ETIAZEFRK KesA 1Y) 7 LAF ¥ 3
NERWT, IBEFmBEICL DB —F v X
AR AT >

===

(X 2;pH3. 0 & pH5. 0 TD E71A 2 4K KesA
BV T AFx FIVE—F ¥ RVEIRTLE &

ERIDE AR R )
pH 3.0
“200mv S 11
+150mV ™ ‘n LI DL L L A

+100mV LI 11 A H m

—

+50mv y 1

-50mv

WWH

-200mv

- A

2s

pH 5.0

+200mV

P
Y

+100mV

J—1 -
5oy NP oo i
S0mv mw A

(,\n: "
-200mv A -
|
10p4 |

25

EﬂAﬁi%KwAﬁJWA?¥ZW1 >t

BRSO pH TIXIZIE 100% D

HOERTHDIZ EN o f:o Negative

potentials Tix, 7V v I —F AT 1IN
g3z,

(4 3; B4R KesA U U LAF v E
E71A ZHEK KesA BV U LAF ¥ R/VE—F
Y R/ TORRMER D p HIKFME)



i
10 | ----e--9
.
08| | ] M
$ \ E71A ﬂ‘
064 WT g 4 PKaS2 -

Popen

pKa=397 \ n=22 mm l
04 nFl9 @ 4
\ PN
'R o | .
e . U

0.0+ ®-0--0--- -

T T T T T T T T T )
30 35 40 45 50 55 60 65 70 75
pH

BT KesA 7 ) U A F % 1L @D pKa i 8.97,

Hill 231X 1.9 Th-o7-, —F. E7T1A ER
K KesA BV U LF ¥ RVE—F ¥ LD
pKa % 5.2, Hill 153 2.2 Th-o7=, ZD
FERIX., 74 EZ T — FORENR~Y v 7 R
F— NOIWREBIZHE L RIFT A EERD D
ZEDIRIBE T,

(X 4; ETIAZRE KesA Y v AF v R
D pH AT K 2 BHREE & PR

open close
! 0.31ms
pH4.0 R || 398ms 1.78 ms
. f ; it 31ms
281 0.16 ms
pH5.25 - me s0ms
= 562ms
= 0.25ms
pH55 - 339ms 15.8 ms
- 1259 ms
BEEENLIE 200mY TITV, ZHZEh

pH4. 0, pH5. 25, pH5. 5 ¢ BAREAR & PARER] %
fRNT LTz, 7 —T 4 Y I XRT 4 7 A
HriZ, QUB =AW Ciro 7z,

(www. qub. buffalo. edu)
BIRFIE 1 iy v . pH 228 SETH
bFEVEN o7, PAREEIZ, FhE
DO PH T3 H Y, pHAEL R DI

ON T, BV EZ A Z LRS00 o
Yl
( 3 )FHEIE BRI 2 F ) 72 I Y s
TEST.
BE L, Ny T T o EITHAS

THEENNITHDL, 20D, BATHZ
LLHRETH D, BRI AR LD

U AT v RVOERLEEZIT D O
R RS A IR AL 72 K9 C?Eéé
WCEPAT 2 2 & & BSMERRSEIR & ) E
TEDHLE9 ?“%)’&ﬁizgf&)oto ESch
. IREFEEEEZEAT 57012, B
77)»&%mw1%%fééioﬁa%
TERK U7z WA (S FRS PR RS 2 L A 2
B, FORNICHRBEL, TANEE=F—%
FAVNTHEFE PR BRI SE O YR BE I E 21T - 72,
(X 55 4R BRIESE & {5 ) U 72 B B S i s
EDRE)

Kb RAEE=S—

* . . .
ERIEREE |,
. ° L)

M

o me”'
w1 e o - =
FIOUF R~

BT AL ERER

o« e
5

5. FRREERIHE
(MR, F
EW)
UdEssam ) (B 10 1)

L. RN ZSRPOmS) P &) —
MR RE MR E 2 & D B ORI |
WA E, =T
28(3),126-129 (2013)  #F#t

2. KHPEHEEEOHNT T IURIEMEY 3
TN Ty U NEH LT —E
Bil,  IAARIELE, E)IFRAL, ZHE—, A
W, SR, ERAFE], AR PR
MRS 200 97-98 (2013) £HE

3. LEKE=F, BMAKE A~TF—v
v TR S, 10-16 0 (2012) A
Eiiig

FESTRAE R DN EERT TE4 (1

4. Heart failure associated with

pregabalin  use, Y. Matsuki, M.

Morikawa, T.Nishimoto, M.Mizogami,

K. Shigemi, Pain Physician
15(4), E537-538 (2012) i f
depression

5. Suspected respiratory

associated with use of transdermal



10.

fentanyl patch, Y. Matsuki, M.

Mizogami, M. Tabata, Y, Matsuki,
Y. Yasuda, K.Shigemi, Pain Physician
15(4), E536-537 (2012) ZE#ef
Muscle rigidity associated with
pregabalin, Y.Matsuki, M. Tabata,
Y. Nobukawa, M. Sakai, M.Mizogami, K.
Shigemi, Pain Physician 15(3),
£349-351 (2012) #Hif
T VSNV K D BIRE Y D E A
DHFIE, —HE—RS, R, EK
INFEF, IRHEEN, AL, WA
B, B Fpk, EWHES, K+,
R, ER WEE], R SRR
LT 7 7 mv—2009, 56-59 (2012)
P
JEEAL T DR B FATIC oV TR E
DT a—CRENCZERERZRE LG
7o 1RERY, ARARMEAE, IIREELR, (B)11%
B, FHAHSRE, A B, B RAFR],  HARER
IR 72258 31(7), 996-998 (2011)
HHAH
BRI C DT 7 A AT F I Vo fl
MDA, 2ZmE—, B, NI
BT, AL, RIIHELR, (B)1Z K, [
R ERL, A L, B FLAR D, R DR R I
BRI BRER 35 (7) , 1137-1143 (2011)
i e

G5
BIARAH O RREE# [TIVA I2X 5

PERFEORHE & FEBORA > b,

MAKE, BRINFIEH#E 16 (9)
16-22, (2011) ZFFiie

(¥R (Gt 24 1F)

1.

Proton permeation and pH-dependent
gating of the polytheonamide B
RIS, E AR SE, AR
F, 5590 [a] A AR B A RS
2013.3.29, HH{

TULIANY CHRICE D E B0

channel,

fEFR L 1 ER, BAREE #HE

A, Bk, L, ZHE—
R, B, R dbREAS A
U=y 7 %as 20 Bk G &
2013.3.10, &R

R AE B S A 7 & (AIMS) 12 X Bty
A2 IR AR BERE S O A, K BRI,
WHAER, INHART, fhiEE—, =
FEE—RR, AR, NI, &R
a5 30 [B A ARBEMEFIRIET 7 /1
D—54y 2012.12.8, EIRE
&K FM B PesRfn o 7 F— ATk
AR T ey 7 IE R ORRE, T
EER, AR, mEREAE, DNREE
Me, PEARRS, RILER, #H)IIEP,
R, EREE S, HEARBME, AR
o, dbiiE L, mEE R, hARSE
B, ARG TS, 4 18 [alE AR R E R
W74 2012.11. 10, #H
T R ER & Y T A A IE RS
U 7= it i B3 oo — ], 76 ) 1RE K,
BINZERL, IARMEEE, WML, ®HE
FE, BERME], B ARBREE A -
BESCERES 10 [BI5EfiidEs 2012.9.1, 4
R
Al PEAR AN IZ 30T D A N i N
VI — UM & T R RIRE T 2
— 7 O IR R LRI KT T2,
BB, BARM&EHE:, FAL—, EEE
B, EERE, BEEAFE, B ARBEEE
SR - ALBESCE S 10 Bl RIN A
2012.9.1, 4R
BV LTF v RIVET IV VTR
HIRR~D TV WA F o DEEE R,
MAMEHE:, = HE—ES, SAARESE, EAK
picke, HEAAFE, HARBEE PSR
- bR 10 [AIZEfidE < 2012. 9. 1,
At R
PR E MR B E IR 2 S LA
U v ORWERNZB R RRIR TESIZZ 0,
AARIELE, HIBRE, KIHEET, F
JIFREL, WS, KFEM, ZHE
—, i LEM, M ER), =EAME, H
AKRA 7 V= 7SR 46 BIRE
2012.7.6, AL
EHREEFICAR OLE MBI 2R Z L
< 1 GEM, BN, ZHE—, AR




10.

11.

12.

13.

14.

15.

16.

17.

f&EE, A BRI, EARE, ERME, 8
20 [A] H AL HyE R = 2 A AL et 7
£ 2012.6.23, HiL

DEX QT FEf~O~ 73T AA F v
DEBENR—D Y U LTF ¥ XVET IV
ERWT—, AKE AARESE =
HE—ES, 2R, F|RME, HARRK
B R 59 AR TEES 2012.6.8,
(il

7z B = VRIS XD R ] 23

eIV AER], AR,  FAMRRE,
B RE T, M, FIIERK, b

ST, Z2HE—, & B/, | RAFE,
R CREIRED: O G/ N A | =
H54 2012.3. 11, @HIEEHHE
BUERL DR ICKT LAY A F X7
RO N Tii% 7= PCPS AR TH
o T —EF, AR, BIRK, %
HE—, ARME, # L%, S
BE, MREWE, A BRI, SHERME, & 39
Bl A AREFHREEFSSFINES
2012.3.1, ¥EiE
MRGIKEERE TCOAT T v 7 AD
fER RS, AR, B 1 [Bckegk
F o SEHIRRIFSES 2011, 11,25, 4R
L ¥4 % 7 filif 2 PMX-DHP « CHDF 73 %))
U7c—JEf], B, WHEENR, 2
A&, ZHE—, A LR, &85,
EwRAE], 5 15 [k miEie L&
EREES 2011.11. 26, 4R
ZERDWTARETHIE LT T T v 7 A
XA 7F 740 7F v —vavyr7d 1
B, ZHE=—, M, WHEER,
Ve B, IeARIEEE, B, & E
M, ERAFE, B AR
31 K%y 2011.11.5, EHH

i O T3 R v — RS RE R
ERET o — 7 OfFE DRI S AR AR
BT DB AEIHEICRIETHE,
A, BEWUREE, HARRE, )18
B, Tok—, LZHE—, AL, =R
el HOARERRBRE 2 31 BIRES
2011.11. 3, HEE

KesA 7 U o AT % RV D pHIR{EMED <
TR NAF L ONE, BARKE,
AAREE, JHAKESR, B, HEH

18.

19.

20.

21.

22.

23.

24.

AR 58 A2 iidE Sy 20110 11. 1,
&St

Fa—T I RAFz Py —%N LT
BONOREBICF 2 —T KB LIZ/NT
TEAE O —fEF, WHEAER, K BT,
IAARIEEE, B, MR, %2H
T, M ER ERAFE, B AN
B2 17 [MIR4 2011.9. 23, KRR
B AR O N ERE S AT A
i L2208 HL L 2 - SRR AR IR R
O E BB O RRIERAR SR, /N A BT,
e BT, WHER, ARKE, HE
W, FERAFE], B ARRER S B -
FEEEE 9 [mIZEMTES 2011.9. 10, 4
R
SOBERITRIC X0 R 5 ik I A ok Uik
BACHERE U/ NR o —ER, 2 BT,
ZH o E, RHEER, RAKE F
JIZERk, FEFF], B ARBREER 2 R
- AR SRR A 9 I 4E < 2011. 9. 10,
4R

A4 v 7 v W EGEM &R L
PMX-DHP-CHDF 7233 %h L7z —JEf, ()11
A, WHER, AKE ZHE—,
R, ERAFE, 5519 BB AREFRIR
RIS wmEdbbE )74 2011.6. 18,
4R

NT a7 I UAREEORIMAENE Y 3 v
TN Ty v RGN AT
Hot- 1 ER], MAKE, ’HER,
FrRaEk, BN, AARMSE, Z2HE
—, KR, ERAFE], 19 7B AL
IR R E S R ALy &
2011.6.18, &4H =

H ARk CoORM N2 o &t
e, AR, RHEEAR, BIRAK,
HAHBRR R, BEWURZE, HAEME, AR
JRIPLRF 72 55 58 a7 fiffE<s 2011.5.19
A

AT ) — < IR T D g i
RTF R &AW AR IRER D
BRFS, HMMBRER, RBEWURE, LHFER,
IAARIREE, WwHEENR, HEEMFE B AR
R A8 58 Bl flidEs 2011.5. 19,
A



6. HFFTHELAE

() ez

WA & (MATSUKI YUKA)
BIHRE - B - B
e 35 : 10464083



