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Abstract

BUKEMEK+T ¥R (Kv) EHBEEPOHOBBORE ZZFHENEES ., KVORERESE
Hik, BENERZTIDIEMNLE Y —RXAL 2 (VSD)EK+BBEEFRTSRT RX A2 (PD)H
57%V), VSDOREENKFHNBEZKICKYPDOY — NARMNFFRE D, RE, BEUIEFE
TORREOKVOYFBERHESNTVSH, BLEBEEVTORREOBEFTHATHY, Kv
DEBUKENFHAMBRIRBEATHD, TITEAMRETE., VSDOAU Y T ZAS1E£S4IZCysH
BEZ1ETOEAL. ChSsOEERICERENDDFAD AT 1 R(SS)EEZHKRE T BSS-loc
Kingf#TIC & V) VSDOBEZLIZHS EEERENOREL . SSHEE THREI L HEEREIE O AT
ICRBKVOBEENKIFNEBEZCHRBOBAZANE L I,

AR T Ik i EAeropyrum pernix BR DKV T &H DKVAPZ TR E L =, IEFEHRE S N l-KvA
POIMGFBEZERIC, S1IBRETALEETS1e1302HL0E LEERTIEREOVT A%
. S4FRIEZESIRIICE T ESEREOVT A ZCysHREICERL . 258 E NDdouble CysZER k%
TR Iz, SS-locking@#M DER. S1ESAHOERDERZBENEREL 2, ChSs DEREXIE
E-OURBETERICEELABVES, ThEAOSSESICLKVAPOERZZ I ERX
—JAVHREMNE NI ENTREN, BREERBBERIKVAPORRE L BFRREDOEDBELE
LBEZRMLTVWS ARSI H2. S&R. BEERERORERTENFBERTZEO TV,
\Voltage-dependent K+ channels play important roles in producing action potential, which causes
neurotransmissions and heart beats. Transmembrane region of Kv is comprised of a pore domain
possessing of a K+-permeation pathway with a gate and a voltage-sensing domain (VSD)
regulating opening/closing of a gate at the center of the pore domain in a voltage-dependent
manner. To date, three-dimensional structures of only depolarized state of Kv have been reported.
However, no information is available for the structure of the resting state under polarized condition,
and therefore, structural mechanism of the gating remains unknown. Here, we tried to capture the
resting state structure by introducing a disulfide bond in VSD for the determination of the resting
state structure, by using an archaea Kv channel, KvAP. We identified several pairs of the VSD
residues that transiently come close to each other and form an S-S bond. Each structure captured
by an S-S bond seems to reflect a conformation occurring during the voltage-dependent structural
changes. The functional and structural analyses of these S-S locked KvAP are underway.
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Elucidation of the functional mechanism of voltage—dependent K+ channels

1. HIREBRFROBE

BAKREMNE K- FrRIL (K) (THBEECDBORBORESDFHEMEES K OEEEEEIL. BREMERZTIHEMEY
H—R AL (VSD)E K+BIBIRER T DR T REAL(PD)M DAY, VSD DIEELKTFIHEELIEICKY PD O —FRBEMN GRS
n3, 87, REMIEFEETORIKRED Kv DI ABEIIRESNTOED, BILREBEA TOFIREDEEIEITHTHY. Kv DIE
ERIKFRBIRMAE I REBETHD, TCTARPETIL. VSD DAYYHR S1 & S4 (2 Cys BEEF 1 BT DEAL. :h%@ﬁ?&ﬂé’r
ITHREND N FARADRILIAR(SSHESEHRE TS SS—locking f2#TIZ&Y VSD DIEEE L ITHESEEZREXNDEEL., SS#HEE
BEACL-BEEEBEDRITICES Ky DIREMKFENGEELEBEOHEBREBEMELT.

AR TIEEHE Aeropyrum pernix FHED Kv T#HS KVAP FERIT R ELTz, IR FHRE STz KVAP DL FEEEE(C, ST X6
RETSALAETD 1130 #H L ELT-EHR TS 5 BEDWTNAE, S4 [ZAIEEZE ST AIICHIT=5 BEOWLWThh%E Cys BE
IZEBHAL . 25 F&FE D double Cys ZTEAFHH L 1=, SS-locking FRHTDFER . S1 & S4 FEDEHM D EIEREXMEREL . chHDTE
Huf k. BE— DI AREETRBIGEELALZNV=-0. FRhEID SSHEIZLY KVAP D RELZaAVkA—SavhREILEShf-CE
NREBEINT-, REERKREEL KVAP OFIRELEFREDH OB ELLBEEZRMLTWS RSN DD S&. REERDHEE
fRINT LA ERRITEE DT,

2. MRERRAEEOBE G

Voltage—dependent K+ channels play important roles in producing action potential, which causes neurotransmissions and heart beats.
Transmembrane region of Kv is comprised of a pore domain possessing of a K+-permeation pathway with a gate and a voltage—
sensing domain (VSD) regulating opening/closing of a gate at the center of the pore domain in a voltage—dependent manner. To date,
three—dimensional structures of only depolarized state of Kv have been reported. However, no information is available for the
structure of the resting state under polarized condition, and therefore, structural mechanism of the gating remains unknown. Here, we
tried to capture the resting state structure by introducing a disulfide bond in VSD for the determination of the resting state structure,
by using an archaea Kv channel, KvAP. We identified several pairs of the VSD residues that transiently come close to each other and
form an S-S bond. Each structure captured by an S—S bond seems to reflect a conformation occurring during the voltage—dependent
structural changes. The functional and structural analyses of these S—S locked KvAP are underway.
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