B ES 131125 5—2

MEBRLRBEE
(EBEHRFHAEMOREEARARREBET —4N—X-BHER)

Eﬁ?’u?'*gg) - MR MEEDEHRHEBE L ARZEA A FrRILORIR

Eﬁ%b"lz;;c_)vu Engineering of photo-sensitive ion channels

g& hont cc | #HES/ )43 WrZEHARE 8 2013~ 2014%
3° ¥ c8 | FH E HEFE v 2014%

g% A—v= cz | HIRANO MINAKO SRR REXRBRKFEBRKF
T ooy | RERBIBASBEAS A A1 55T

BEE ea (600 F~800 FFIREICFEDH TS, )

AR TIE., AFHIC LS EDOHEHEBIEL. LREICKYBHRAREATTRELFHR KFrRILO Ca?*
FrrIIERIETHIEEBMELIZ, ZD0. BEKERBOMEILRAIZITHOA. BRNEELGKFrRIL
(KesA FrRIL)DREF1ToT1=,

FEMRRZ T DONTIE, ATE 2 AL MIZLTz KesA FrRILORIBRZ (CEELMAANEEE. LR H
RFAL (LOV2) A BRZHELE (LEHETToILEES V5—E (PAC)) ICEHLI-FASEEKE 20 FE5E1EF
BLf-. CNDHMDS5L, 3 BENFLEE KesA FrRILEITEUENRLEIEMERL-, &5(2, KesA FryRILE
LOV2 #@ELI-ZEATIE. ZA6DMIC) o A—EHMT A EICKY . FrRILEEEHRRICTHETHIEN
TE O T IV h—DRSEMAE TH5ET. ARNBHYELLTHENELTIEEAREZRIVE EHAEE
EARBEINT=, Tz, /A VFIRMEICDONTIX, KesA FRRILODE RMETAILZ—ERLLIZ Ca¥* FrRILDT4IL
A—EEREEMLIZ3 DDEEFZEAL. SVKERMZFE D KesAFrRILE Ca” EBMHIZHE T HEITATY
Lfzo Ko T HBEZHE KFrRILDTENIL, XEZME Ca¥ FrRILAWETHLF=PTULERDHDNS,

UEIZEY KesA FrRILDRIBEZECLEAA D BIRETAINI—EBEOBREICKY . FRRAGEHMEEHEOE
BEFvRIERIRTELIENTEN, KA ETEONEZTRAKZSOHICHRET NI, ARZIHUEZET 2440 F
YRILO BRI TE LA REME AR ST,

F—TJ—F ra AFFvHRIL ATz RTA4OR

(UTFIFEALGWTSES, )

BBt Ea-F T FFZCIREE RS An

AEHEES Ac —EBS

_1_




REXE (COMBERRLFHME - IECODWVTRAL TS, )

Epr et
M
L | EEE o MEEE oo
R— aF ~ FITE cE &5 6D
Fpg s dle
M
L | BB o Wik oo
STy
R— o ~ ST oF #5 oo
M iEREcs
M
L |BEE o WA oo
STy
R—% oF ~ HATE o #2 oo
EHBAH HA
=
= £ HC
HhRE HB FATHE HO A=Y HE
EHBAH HA
=
= £ HC
HhR#E He FITHE HO A =Y HE
PRXEE ez

To regulate cell function by non-invasive light, 1 am trying to create new K* and Ca?* channels
that respond to light. We designed a series of engineered ion channels based on modification of
the KcsA channel whose structural-functional relationship has been predicted by ours and other
groups. Three of twenty mutants in which a photo-sensitive domain (LOV) or a photo-sensitive protein
(PAC) was inserted into the KcsA channel’ s sensing region showed different properties from the
wild—type KcsA. In addition, some mutations in the selectivity filter region changed the selectivity
from K* to Ca?. These results indicate that photo-sensitive ion channels would be created by
modification of the KcsA channel.




