B &S 070015 6 — 2

HRAEHEE
(BLEEEHRTORMYAFEREMET— 5 —R - BRER)

R | ¥ —8 VRO EI & BEEE OB

Eﬁ%j&;;) Az Transcriptional activation mechanism of the sensor protein

’SEE haht cc | ) a€Y %) £O7= HZRARE - 2007 ~ 2009 %
K | EF o8 INFR 378 WEFE w 2008 £

§% A—Y=F cz Komor i Hirofumi 7R 2 EERIKE
PACRTSY | RERIAY KEREGESTRH - BH

BEE ea (600 7 ~800 FIREIZEEDH TSN, )

AYMEFRBEICHEST 5=OITHROLTFILERZB L, ERANGET SEHlAEHL>TL D,
—BiekER (C0) ZIRILF—IRELTEET HHRRMEMEY C hydrogenoformans &, C0 I
PO E—EDFUNVBEOHEBRZHEMTE2LRATLEELESDTEY . TDHEMNT CooA 2 VNV E(E
CO {R7FHIIZ DNA DEEFHMT 5&%BEE-TWS, NETOMEOMHER. BIICZ CO DS
TUWEWDLTREMSE CooA 2 VN BEDREREICHI L ALBOREIREMALIZSADZICE-T
TORBBEZHOMN LTS, ZTOHER. EDOALEZ VNV ETRERONGWVFEGEAL
BEELDOIEMNHALMNCHEDTLND, CooA M CO0 EEATHILICTEH>T. NLADERFEEN
ZiEL. DNAEBHREZTo>TLHEEZ NS,

CooA DEURDBEMNEITI>=-HIZ, C0 HEHDY U ITLRAREET > Ni 774=T 14—
ASLEFERALTHRER., OFFFTA MIE2TALZET LAY VAT LIZK > TETE CooA
EREHLE, CNODBERFIRTERF Yy UN—RNTHTE =, RBEBEDTIE, B LR
TTE! CooA [EWER DN EMof=h, BETHIZ C0 ZMERAALEY L FILTIE, Dual Polarization
Interferometry (OPI)ETRIELIFER. DIMEVWLAR STz, #HRIEO-HORPMELER
COMBERDABIIRAHETH 12O . C0DKRDOYIZA T Y —)LIZK>TDINAICHEE L TEREEM
ERHOEERARDY U TILORABELERILET o=, FHER CooA LRAKIZ. NI 7I4=2T4—h7
LEAN) NS LEFERLTHEELR, BRIERV) VT 200 REDEZ A, &
FBLNTLEL, CHETOERBROFER. CoA FHRDERELIEAHETHIZLAFEINSE
H. N IZKZBHZETS OOV TILABERFH LTV S,

F—T—F e | SHESTFEY— | ESHE W XAtk AT

(LLTFIFEALLGNTLESL, )

BBt Ea-F Ta

MEREES aa

MEHEES ac

U—+ES

-1 -




REXE (COMREFRRLIHME - IEICDOVWTERALTLESL, )

M 1EREce

pLid

L | EEE o WA oo
R— aF FITE cE F=3=ch)
Ep il

H

L | EEE o A oo
R—% o RITE o #E e
M iEREce

M

. | EEE MES oo

Rty
R—T GF ~ FITHE cE &5 cp
EEHA 1A

X

= E4L Hc
HiRE He FITHF O A=Y HE
EHA HA

X

= E4 He
HRE vB FITHE HO A=Y HE

PRXHEE ez

CooA is a CO-dependent transcription activator and transmits a CO-sensing signal to DNA promoter
that controls the expression of the genes responsible for CO metabolism and has a b—type heme as
the active site for sensing CO. CO binding to the heme induces a conformational change that
switches CooA from inactive to active DNA-binding form. In the resting form, Ch-CooA has a
six—coordinated ferrous heme with two endogenous |igands, the a-amino group of N-terminus and
histidine. The N-terminus of CooA coordinated to the heme iron is replaced by CO, which presumably
triggers the structural change leading to the active form. The crystal structure of Ch-CooA reveals
that imidazole binds to the heme, which causes the dissociation of the N-terminus, as does CO.
The dissociated N-terminus is positioned approximately 16 A from the heme iron in the ligand bound
form. In addition, the heme plane is rotated by 30 ° about the normal of the porphyrin ring and
180 ° about the meso a—y axis compared to that found in inactive Rhodospiri//um rubrumGooA.  Though
the |igand exchange and the rearrangement of the heme occur upon imidazole binding, imidazole-bound
Ch—-CooA remains in an inactive form. These results indicate that the release of the N-terminus
resulting from imidazole binding is not sufficient to activate CooA. Apparently, a hydrogen bond
between Met5 and the heme-bound imidazole restrict the complete conformational change for
activation. Nevertheless, the structure provides new insights into the structural changes required
to achieve activation.




