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MR R OBEEE (F£30) : To gain insight into structure-function relationship of Kv channel
and other physiological issues, molecular dynamics (MD) simulations were conducted.
Atomistic details regarding Kv channel closing mechanism were revealed. We also applied
coarse-grained MD simulations to curved membranes, in particular, hemifusion-mimicking
membrane systems. The latter analysis showed that lipids with a high degree of negative
spontaneous curvature tend to be enriched at the junction of the bilayers that is highly
curved. We also showed that cholesterol-dependent formation of lipid microdomains
proceeds under strong influence of membrane curvature. The possibility that such
curvature dependent localization of microdomains may contribute to the intracellular lipid
sorting was discussed.

IS TR E R
(RN - 1)
[ERES S [ & @t
2009 ££ 1 500, 000 150, 000 650, 000
2010 ££ 1 1, 500, 000 450, 000 1, 950, 000
2011 1, 600, 000 480, 000 2, 080, 000
FEE
FEE
&l 3, 600, 000 1, 080, 000 4,680, 000

WFFE5r 8y« E R

BHFE O « FIE - REEEES: - AP %

F—T— R K Fr s hFURR—F— - JEET 7 - FHET - IEEERS -
5B



1. WFEBRAES IO &

Sy AR CEERA A T v RO A

HAF 7 ADFEF L~YLTOEERIIAA

DIRNRED o1z, —T7, T ETE
OERIZL Y | HEALFDE L AR
FOMENMFINDIRINH -T2, T LT
MacKinnon 5 OFZEIZ Xk > T Kv F ¥ %V
ORGIETFRA R VB STz, L LR
HIEMENCTIB T, oA LS
OEEFRERICB N TRAIR EE 2 HND5

FENSFE I ab— g VR, L ITH
VRV E - RERIFRICBWTIESH E 0 A
SNV ELHY, AT RAD
JiF- L)L C OAEEIEE O BH M3 D1

FARE P SRR D 3 %o 72, F7-. Fllla
AR WTHER SN IRE 7 7 M,
~A v RAAL UHEEIZON T, RE2plE
ZEAr— ($~A 7 afp, >10nm) DFft
HBAES D720, BN E R AT O K 2
R T oTz, — . BEORF% 1 #HO
Wi CilE X HHBULET L DBFE S

DOBHLRUDRH Y | B~ A 7 aOFHEN
FHEL 72D DOhHoTn, LMLAENRL, 29
U 72 MR ORI AEY) . Hie A= BREE O [T RE
AOIGFIZIZEA LR ENTW oo T,

2. WO B

KvF ¥ D40 % 7=y MEOWZE
HIEBYOMENT, S It K F v RV Ol
WZEOHREISHT 5, £ L CRERD ¥ A
T ADOBRERD DT O DIRE D >
2 b—va VEME, BERATEEST T Ro
JRA oL TOVERME O, th %2 A4
LB T DHEE S FDORTE, RAAL Y
FEROIT N B TH D,

3. WD ik

Kvl.2-2. 1 ¥ A 7 F ¥ /LD open fEiEN D
HA L, B —ThHD S1-S4 KA A
D, SA~Y 7 ADE S Zkkx I ALEIZEE
L& ThrEN P I ab—a VEF

WA L7, 35HICFEE LT Gromacs3. 3. 1
F7034.5.4 89— %A LT, Gromos
F1855 % FV, Berger (2 X BAEEE T A —%
PREHA LT, F/o, FEBAR T open—close D
AT I w7 AeZ bS5 2 EMRBEED

TR BREEREAN LTIV R 2

L—va VEFREEZITOEE 2L 2B LT,
T2 R AIEEATF FAFZEICE LT,
A TN YT A LA HA S3FD N R
HBRTF R ERE G FOIFREHWT, FE
T A FHEE~OHRIEEC, IEEREEA~DF
B2 LS TE )RR BEIC L > TRAT LT, &<
R ENER SR CIRE 0 1 D JRTEIZ DWW

TOHEREFLTZ0, (2 2OFE _EHghk
DO AU FIED 3 F@E L) Wrim ¥V o
YXFTDOTLED LD 2R E Lie~I 7

22— X RY AR (hemifused ribbon) &V 5
REMER L, JBE _HEEIEO /I T OIRE
JIEET CE D X 9 Lz, #HIE. 30 &
FREE (4% 2-6CPU %) oo/MUGHRIEIZ TIEhE
L7,

4. Wr7eRk R
WWEE Kv F ¥ RO T, BRI L

(BASBE~DEENER TREINT) T
J BRELZE Kvl. 2 F % 3L (4 B&R) O&JF -
V3ial—varEEEER L, Bt
=S4 O F B (ThebbEkkEMICE
W Z 5 X 97, HIIRNEI~DRAL) 1%,
Rl—%7z2=v FA S6 ~OMHAIEMAICEY
(S5 &2/ S 9712) [EHZS6 DEhx 25T 5
EIE 2NV E RSNz, F72. Swartz
O DOEBRTT v X REBELENT D Z
ENHONDERIE (B395W 72 Y) 1%, v
2 b—a U CTHHARE~OBITEIREL
oo ZOZ LIS TENVIFEIE OEHEMEOR
Wz 52 56RTH D,

Flo. =T 4 T OREERAE L 7o T
% S6 DIRZEESINTHONT DO H BT R F—
T T s ANEEEERLIZE A, BKME
DFRNZ DHFERGy DIRAZZ L > TKERW, 7=
CZER ImBEORT BZENVTHNTH KA
KT DT RN X —EEENAICE E D
ZEWREINT, Fe, Al LB YS T
TEIZHONTIE, 450V 7= F O
PITRFFESNICS WERAIRH Y, 425D 95,
1EEIZ 2OV 7 2=y FA LT
MA~BET 5 2 L IC k> THU DRENE
HENDr—2ANEnoT-, 2D LI,
PERDXREDOMERFZRITE L LT v L
DFEAT 27 AT IR 2T 0T
HRERTH D,

JER A IEVEAR T T REEATICEB W T, 1 v
TNZP T AV AHAL Z N7 BEDNK
N TFRE DA LVFAINNRA T FINL
& ) —)7 I (DOPE) FIFHFRAT7 75
N EEGET NIV A INVERAT 7 F Y
valy (DPPC) ETHI I 2l —va %k
Ffi Lz, BAERIB AT F ML, IRE-K
BEREIZARIDIZa~Y v 7 A0 X 5 EE
oL, FEERO A =27 (X) BEEE
WL7-, FERCTEMEEZLRWVWZENMS
NDHEREALTF R, KEOEEZ LY |
A N =T ERE Lo T, T ORER,
WONZ, BFEHY R R~ T AR IE AR
DY alb—yarOFERNS, fEXTF
R OBLE I N AR w2 LT N EETH
DI DRI T,



BB, XTF RO 2WHEENR a~Y v T A
ThdHZ L, ZLTENRRDIZFICH S -
TAEICHDZ LN, RiEaiElT 72Dl EHE
ThHr L, UTORRIZL > TR
oo Thbb, 7V — (FREICHEZ
V) OV I al— g VEETIZ, Tamm
5D NMR HEEMEATIC LS < Mk & B o HE
W (N w7 ANRENT T VX A ([T
b UBE R RN )T D ER 2 /R S 72 o 7o B3
2 URAEE AR T 29V F R EH 2 |
AEEZEAN LA T a~Y v 7 A
ENMER S NTZO B2 59, Tamm S DOFEFIC
WORDOEEE &V AR A LT EE %
RUTZ, 2Oz Lix, (EERICE. ﬁ%#
&%&E&é:k%%ﬁ?é&)kim
w%%%%OWﬁ%ﬁﬂﬁé:&ﬁﬁ@f
boHIr—ALEZ LN,

WD EF I IX R D> TSR ER & LT,
FAEMarrink D7 NV —FI2 L > TEREN
“HEE 7 7 MEROHIULET VR, EED
DB LE~ANI T72—X -V R
(hemifused ribbon) ORI Loy+8h/
EESLE A g T, O L AT 10— JURIFMED
RAAL VIERPER SN, 2V AT e—
NEMZTICHET D L —0RfkEE
FL7EDIZR L, 2 L ATFa—/LORINC &
>TC, T/ A—DMNVATF—LTOYA 1 R
AAVRBIEZ 572y ~NIT72—ARKIUR

ZBWTH, P E RO A 7r—v
TRAAL VTEREDE Z 0 ERFOE W Lo
P%4Vﬁ%@%¥ﬂ&ﬁ%%ﬁ%&éh\
Ld RAA IEmWAMEELE T 557
RSN DHE AR Lz, FIRES TOHT S
H¥MRICEL DY —T 4 v 7720 TlEam
TERWLLONEE D T DR 23, K
DR L R A A VIBROB D RIZI - T
HELDHZ LD, EEOMINTHL~A 71
RAA VTR DNIEE Y —T 4 v I EHE 5T

LHRREME R & ufz, & <IZ, Lo/Ld i K
A A OEERERG DY, R EED fh =R D @&
DCAET BN AL, ZDXKIH 7%
R A A RO 72 ZREN, KA A 20
BENIEE Y —T 4 W F 5+ 5 L TEE
T D AREMEDTRIR ST,

5. EREEEmIE
(Wi, WFZE 0 R ONELEERF 72 1
X TR

[ﬁﬁuu HHHjC] (?Jr 5 'ﬁ:)
(DManami Nishizawa, Kazuhisa Nishizawa,
Coarse—grained simulations of branched
bilayer membranes —Effects of
cholesterol—-dependent phase separation

on curvature—driven lipid sorting. J
Biophys Chem (&FFHif) 2011;2: 268-284

(@Manami Nishizawa, Kazuhisa Nishizawa,
Curvature—driven lipid sorting:
coarse—grained dynamics simulations of
a membrane mimicking a hemifusion
intermediate. J Biophys Chem (& A )
2010; 1: 86-95

(®Manami Nishizawa, Kazuhisa Nishizawa,
Molecular dynamics simulation analyses
of stalk—-inducing effect of viral fusion

peptides: importance of oblique
orientation in membranes. J Biophys Chem
(#f#A) 20105 1:19-32

@®Kazuhisa Nishizawa. Molecular Dynamics

Simulations of Kv Channels and

Gating—Modifier Peptide Toxins

Current Computer—Aided Drug Design 2009
(#HiA) 5:165-173

(®Manami Nishizawa, Kazuhisa Nishizawa,
Coupling of S4 helix Translocation and S6
Gating Analyzed by Molecular Dynamic
Simulations of Mutated Kv channels.
Biophys J (##if) 20095 97: 90-100

(¥R GHofh)
(XF) G117

D Kazuhisa Nishizawa. Atomistic
molecular simulation of gating modifier
venom peptides —two binding modes and
effects of 1lipid structure. In
Kamkin A (ed) Mechanosensitivity in
Cells and Tissues 4:Mechanosensitivity
and Mechanotransduction, Berlin,
Springer, 2010, pl67-190

(PEZEPEME)
Ok Gt o f4)

£ T
T
MR -
FEYE -
g
HEFH B
ENF DR



ORI (G0 1)

By
LR
MR
T -
F5
BEFHA
ENS DR

(Z Dfh)
R L D
http://homepage3. nifty. com/” gene

6. MFFCRERK

(1) W ks
Wi Fn/K (NISHIZAWA KAZUHISA)
HRKT: « RN - Bd%
g8 &5« 00260935

@) WHFEsr i
L

(3) HAEMTIEH
mL




