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KL E R M Rubrivivax gelatinosus \- &1 3 ¥ 7=
LRBIMOREESEF F/OL
EHH K. Artur Osyczka. B Wia. @E #§=.

WRH R¥E (WK -2-45M)

HEBXERHEBOXEREPLHRESHENESTF
sQLYTazy bR . AIFVF /007 102 RiE
ADMEORFHEEE UTHEEL TWB ABXER
#0D8 Rubrivivax gelatinosus \- 1 3 RISROEEF b7
OLDXMM (C244) FREREH/ATICHEVTHHE
BOWESDEETCRELELED . RIBROESF MY
OLRKXSRICDATEVHOD, 7] 5 H DL IBAEEAL
MEHESBLTWVWBZ ENFTRREN,

LAY, COREEEDE C244 HDhD >, N
AREMGTICSTIRRERrHEHKEIZETEDS L
W (C244-P1) FERh. ABCHLWVL 21 TOMKES
MFMOLFRBLTWAZEFRHE WA, ZOH
EEMEESEF P70 LRBEVRISPOBEEF Y
OLD¥EHEEDOSFR (20 kDa BE) #HL. WKl
BEICBEVWTRIBHRD - XH%Ks > /Y7K (RCLH1)
AEFBIBEE LARBTESNE, COF bOLKR,
HUHASHRROMNXBRERICE VW TEVER(LE

RULAEZEDLS, CH4PI HDAERBFEERICE L
T BEVRGPOLESF r/70LICKDIBMEELT
WHEEZISNL,

B1a-06

STRUCTURE OF S, LYCOPENE IN ANTENNA COMPLEX
OF Rhodospirillum molischianum DSM 119°AS REVEALED BY
RAMAN SPECTORSCOPY

Pu QIAN, Leenawaty LIMANTARA, Jiang Ping ZHANG,
and Yasushi KOYAMA; Fac. Sci.,, Kwansei Gakuin Univ.,,
Uegahara, Nishinomiya 662, Japan

The Raman spectra of all-trans lycopene in 3-methylpentane
solution, crystal, the LH2 and LH1+RC complexes were recorded
step by step from room temperature to 8K (each step 20 degrees).

(1) Most of Raman lines shift to the higher frequency by
lowing the temperature. For example, in the case of C=C and C-C
stretching vibrations, the largest shifts were found in solution (11
and 6 cm’', respectively), while the smallest shift in crystal (5 and
2cm’!, respectively). This indicates that the flexibility of lycopene
is reduced by interaction with the apo-peptide in the LH complex.

(2) All the Raman lines of lycopene in LH2 were sharpened
among the samples examined. In solution and crystal, the half
width of peaks are almost same in different temperatures, and
they are larger than that in the LH complex, in which the
molecule of lycopene is supposed to be fixed by B800 and B850
BChls.

(3) The C-H op wagging frequency of lycopene in the LH2 and
RC+LH1 complexes are higher than that in crystal and solution.
In the case of crystal and solution, the C-H op wagging Raman
line appears at 963 cm™ and 965cm™ respectively, while in the
case of LH2 and RC+LH1 complex, it appears at 972-974 cm’!
and 968-970 cm!' respectively. The relative peak height is in the
order crystal > solution > LH2 > RC+LHI1. These suggest that
conjugated backbone of lycopene in the LH complexes are fixed
to a strictly planar conformation.
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GENERATION OF TRIPLET AND CATION-RADICAL
BACTERIOCHLOROPHYLL a IN CAROTENOIDLESS
LH1 AND LH2 ANTENNA COMPLEXES FROM
Rhodobacter sphaeroides o

ILeenawaty LIMANTARA, 2Tomisaburo KAKUNO, !Hideyuki
HARA, [Asako KAWAMORI, Tatsuo YAGURA, 3R.J. COGDELL
an

1Fac. Sci., Kwansei Gakuin Univ., Nishinomiya 662,
2M&S Technosystems, Osaka 532 and 3University of
Glasgow, United Kingdom

The LH1 antenna complex and a native form of the
LH2 complex were isolated from the carotenoidless R26
and R26.1 mutants of Rhodobacter sphaeroides by the use
of a new detergent, sucrose monocholate (SMC). In both
of the LH1 and LH2 complexes, the generation of the
triplet-state bacteriochlorophyll a (BChl @) upon excitation
using 351 nm, ~50 ps pulses as well as the generation of
the BChl a cation radical upon excitation using 355 nm, ~12
ns pulses were shown by transient-Raman spectroscopy.

EPR spectroscopy confirmed the generation of the
BChl a cation radical. Upon excitation with the 532 nm, ~5
ns pulses, both complexes exhibited an EPR signal from
BChl a cation radical at g = 2.0026 + 0.0002 with a
linewidth, AHyp = 9.3 £ 0.2 gauss. The linewidth
suggests that the unpaired electron is shared by two BChl a
molecules in the light-harvesting complexes. The yields of
the cation radical (per pigment-protein complex) in the LH1
and the LH2 complexes were estimated to be about 80%
and 50% of that in the reaction center.
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INTERACTION OF SOLUBLE CYTOCHROMES WITH THE
TETRAHEME CYTOCHROME SUBUNIT BOUND TO THE
PHOTOS YNTHETIC REACTION CENTER OF THE PURPLE
BACTERIUM Rubrivivax gelatinosus

Artur  OSYCZKA, Makoto YOSHIDA, Kenji V.P.
NAGASHIMA, Keizo SHIMADA, Katsumi MATSUURA;
Dept. Biol, Fac. Sci.,, Tokyo Metropolitan Univ.,
Minamiohsawa 1-1, Hachioji, Tokyo 192-03,

A genetic approach compiled with time-resolved
optical spectroscopy was used to study the interaction site
for soluble electron camiers on a tetraheme cytochrome
subunit bound to the photosynthetic reaction center of
purple the bacterium Rubrivivax gelatinosus. We prepared
site directed mutants of the bound cytochrome subunit,
which have surface charge substitutions in the proximity to
exposed edges of hemes considered as possible direct
electron acceptors from soluble components. In comparison
to wild type only mutants located near exposed edge of low
potential heme 1 were re-reduced by soluble high potential
cytochromes with decreased second-order rate constants.
These results indicate that acidic cluster immediately
surrounding heme 1 of bound cytochrome subunit forms
electrostatically suitable binding site for soluble
cytochromes and all four hemes in the subunit may be
involved in electron transfer towards the photooxidized
special pair of bacteriochlorophyll.
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YA RMBR. sphaeroides R26 DI RIEFL(RC) 3.
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TWTSERE LTB yREGTRERLAEIIC
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ité;EAL, 42.0 CTION ML, ChzE2E&RYERL
TERXMETO . BRZTMELIB y. H yEBICH0%
Th5.
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50Ea®., 351 mO/SILAL—FTDSTYARY MLT
HBPOAFALSTANMBES AN, ChiTkY, BRR
HMRCTBFEESELTND LR TE/L., PheddD
BRTOST U REMNBINCHICHEAZ &IEEZZNNS
BREZEZDEEICLYPhe #ALDARY MIVERBZ LI
eSS, BERMICIIB . H wERRICANEZ/RCO
MEICELY., BFEREBICEITSP. BL,M‘ HL,MV)X’QQ %
TEE@HYICESABEMENTHS,
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Zn-RA7FVFr7uun7 4 vEE) FBREME
Acidiphilium rubrum DETFRER LRGP

iK' ARER. AKRER SEBZE (X
B, HBEKMEI, #BIKELER)

InEZPLERLETEINITIZFZen T4V (Zn-
BChla % bDA. mbrumTit', cytck AT RIS
FLO—RAEE? ,538°. Zn-BChlaD S, MR
~OESROER R ENHLMIZ SN, ARET
AR, B, RSP LA ROBTRE L ERIEE
W|ET D, A rubrumMIRAIX cytcd K FL OB L
ZRL. cyte® L =BT RAGH L Bchla2 DIEEL
DHER LTz, BIHFLHE
£#K1X 4 Zn-BChlat 2 BPhe
BEH,F ) CBEMTYE
EMEPEHE L, =8B
BRINARY bV, BFE
4G D> & 815 L Zn-BChl
DORBERN LT,
1)Wakao et al (1996)PCP 37, 889.
2)Nagashima et al (1997) PCP. 38
1249 (3)Wakao et al. (4)Kobayashi
et al (5)Itoh et al submitted to PCP
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Rubrivivax gelatinosus \-3EA % FrHIF R AR E

MILEE. EEE, BRT, MXET. I8,

FEEEM . WIES?, BHE—°, Eas
(THebe - erBf, 'dbk - SR, 24Kk - (ERAF.

‘EEEK - £%)

NZFYAr0n 74 BCh) 2HL RO b RN TN
RUTLLEFTERVHEERE. Wb 3 FRAEEARME X
BLEITIIOBBRENTVS, TLINLETIIRENICIE
Proteobacteria® o subclass (ZR3 2 Z LA H P ko TWh,

4 S ESBERE L REERY b —FR— b (E58HGE
TGAF v ) SN r T TERITFAEEGT TEETL L
BChlakh 05 /)4 FaX% EML. 16S RNAEFIB L U
¥/ 7077 4N L BRERITD O O IZFREEERK
MEBELLTHRAODTINEDLDLERR 2o - FHE.
Proteobacteria @ P subclass IR TA26DTH 2 Z LA RBEh
o FFRMBICIRED KSR METH S Rubrivivax
gelatinosus (LT H %25, RIZFEFIOBRUESH T <
hwul k., XAV OX YU F Y ROAIOT )AL FORLE
FT22L, RAEBELLTLHINARET A LE»OH
B¥H Roseoateles depolymerii (type strain = 61A", DSM 118137
ELTRE L. COFBUTFAELEGRMEICBT 2 hE8E
EDAREH MRS RAME & LB L TRBRERE

FoTwis, RIS ;199 7 RERELELKLMNEESK
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FRCOMEINET AT FH O F O 2HD
S RNEH A R B O R MRT

RE M. Bl B8 BENAATY ) PR

- BOWRAT. *HAHFA)

AEBRALDBEBIN/ Rel k. BEMBEREALD
Bgah/ N73102 Bk /XSAMBBLDBEES O
PC8 #RidW T Behl a ZRELTHOHARME T
HBHB X 5N, £+ 16S rRNA EFIcE T < REMTH
5 Erythrobacter RIZERTH B Z EMmEhie, 16S
rRNA RO HEREN 95% LALBB NS,
N73102 & PC8 BAMTH 2D Z LRI,
N73102. PC8 RiZ7 A& Y > F U REDOMILH 2R
S2TWe, ZNETTARAIFYFUE2FTIHERM
HOREIRL, MERIIFETH S TERIEISREEINS,
16S rRNA LAMAADR{ETF gyrB( DNAgyrase B protein)
* pufM, pufLGEE BREE D) T 2 B Vs RERIT
DRERLOHETRETS.

(EHFRAR. EXREERMEO—RELT. HT X
N F— EREFRBSHARMMN S BHEIUTERLE
bDTHD)
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64 BAM B Rhodobacter sphaeroides'f. sp. denitrificans®

HERTRBET
FIEVE, WRE, ik, LAB (KRA - - &)

Y& BAHBER. sphaeroides f. sp. denitrificansi %2 % 4T
Vo EDOBADEREZ Al 5 WHBRRTH R IIMA LY
THBICL > THEBESh, N 75 XA CRELTHL,
KL ZERYVTITFVaAT7 707 —-ERDLET HEEE
TEEZORETERE. FEORELEAETL7-DICR(E
Frru—{tL T, B EfTo7

OB <Y 7T X L FIEVWBERTTEEE D napAR{E
FOERET I/ BEF LABDa FUFIHEER2REC
LTCDNA7u—7%{ERK L. 5kbp® SpH LI L 7-DNA
Wi DR %1872, FORFITIC, SEOREFE
R L., BERBEF & OBIED SnapFDAL &% LT,
napFD RZTFEWILI60T7 I/ BLOHRY ., 4472
A5 —DRKEEEF— 7 LEZ LN 5BCX,CX,CX,CEF
Z 3 AFTIC, CX,CX,CX,CEF % 1 WFTiHH, BTz
ERBE RO I LINTFRENTZ, napDRIEFEW(8S
T I BBRE)DBRBIIABTH S, napARGEFEYI
T FIVERNERE L, MOMBEONapABEE & BV
FHZFOZENOLNY 75 XAREROHER TS
DRIEFEHE Lo napFtnapAD R RIEF .4 v ¥ —
R VAL THEE U2 AR T h b iSERE TR
FERHEREL., EHMIEAGETHEEHVWTHBTE
F'. napFDARRTEEELETIZEME L TWALER LT,
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YA BB dmsCBAF RO ¥ O 7 0 E — ¥ — IR D IRAT
FHRRE., LEH, AL (LK -E - £Y)

Y& BMIBE R. sphaeroides f. sp. denitrificans® ¥ X F )V
AN 7 * ¥ ¥ F(DMSOWFS RitdmsCBAA <1 V(2 a1 —
F&hTBY, tOREFHHET L L TTRSHBRD
DNAKE ¥ /327 EDnsRZFEEL TW5, dmsCD _EH
{ZDmsRODNAKE AL L L CHEDE HH# DKL X
7 L# F FEHIDmsR boxdFHET 5. 50, dmsCBAZ
RO Y DT OE—F —FRL lacZk ODRERIET ZVER
L. BAHRELERICE ) 7OE— 7 —BEEEZRET L7

S &M CDMSODHFHET AL, B-H52 b 57— ¥
AR BE X NdmsCOBEEHILE R L 720 dmsR
BRIEFERK T lacZB A RZT DDMSOIC & % #F#ix
RoNT, DunsROBEEFERIAOHEFHRZE I N,
V{8 D DmsR boxDF 4 |(ZHEBBREREZ T LlacZORH
IHMET L. EObox b EEFEHALICIGTHZ L ERL
720 BEBRIEHAIZIEV: 4 FHODmsR boxD 10D X 7
LA 5 Fo 9 bH.LRO7@IEE0OER BR TREERE

BFZ5&REI L,
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ﬁﬁﬂlﬁ Rubrivivax gelatinosus DA RBLT I FTAY —
_j:ﬂ.JEH,ﬁ A= R TEE, & B RTE (k- -4 4)

EMEOXARBEIL. BT/ (LH) L, X
NE—EBTINCERT BRSSP0 737 (RC) kYD, Z
NoDE I3 ITVF a7 4V (BChl) EaT /(K
BEALTWS, bR R E OMIZFiX. Rhodobacter
capsulatus 72 ¥ 3D IA MBIV TELES I FRE—
EERLTWAIEBMBINTWS, BT EELT.RCD
HY T a=ybea—F¥3 FRarREOFKBRIZ, LM
¥Fa=yhd LH 2a—F lﬂ‘f\ﬂ/ﬁ‘ﬁ'ﬂﬂlﬂ)iﬁk
ArEL. A 20 fELL_ED BChl & BRI F(bch) T
24 FAEIQ*ilE'?‘(Cﬂ)Z)‘%ﬂ)MLFIéEnﬂ AN

AT L R3EERMEAIC R DHEME Rubrivivax

gelatinosus DA RBEBETFITAY —%, crtD REEF2To—
7 LLTre—= Y U EERFIZRELL, BbIH 30kb
DY ) LB A I, puf 2 2ay FTHIZ T TR ok chab
hTWa300hua7 /AR & BRBERRI{ETF (crD, C, B) HSHER
&hic, puf Aoy EFZiX 4 -0 BChl &R BER R T
(bchC, X, ¥, ) B R.BI. behL, M B U F1696 & puhA Ri=F
REEAN DI RRICELEL TV B b o7, Rba.
capsulatus “Tt 45kb DA BB F I FARY — DRVRIZ puf
ZF~2a b puh MIETF 3852, Rvi. gelatinosus T 20kb
DOEBEIZINESTEY, XA BRBRETITAY—DOMENAL
M RBRBTENRIH 0T, . puf, pub F2AZIIBERD
HOLEEILE o —F —HBILLRME I, 21hD
crtD @ _EHECHREROEFID Roho7k, oMEE Tiizh
bOFoE—F—MICHFER Rbh 2N b, Rvi
gelatinosus \Z BT HERERBIET X, BEBIE Y—
I THEIILRHEEENI,
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M2 M Roseobacter denitrificans IZE1T 3 AR
BERETF O SR — DRI

EFE=. AH4R. FEEC. WAR BEHT. KE¥Z,
EER—BI (RIK. £HET)

RIS REME Roseobacterdenitrificans Tld, XARKE
ROBRPEAEERESHLH ., XREPLRCOBRES
SO REDI—-RTS puf FROVORABHAROBRE S
ECEFEAEESBVWCLEPBALSHICAE >TSS
(Nishimura et al. Plant Cell Physid. 1996. 37:153-
159) . COBREERHOXARREFORAFDRER
RBIEDHICHR4 IINABRRHBRET I SR —ERITLLE. &
DER. denitrificans ICE VT HEAEBIFAAOHE
Rhodabacter sphaer ai des* Rhodobacr ter capsulatus &R
BIXARENRETFO SR -BHEELTHEY . TOMWMER
sphaeroides DHDIEVWSDTH 7. FRKETIE. /5
S—WEORITER LI SR —NOFREFORRICK X
THPBROEREEOTEDETRET 5.
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kA A M@ Rhodobacter sphaeroides D} &
BRANBET Y 7 AY—OBRBRANBIRTF orf5 DR
Ak & EH B, ¥ kB BE #t.

ME B OAH B2 8% 28

(ETA - S8 - E4RH)

orf5 |14 &&J 4 4 7#l@ Rhodobacter sphaeroides
L D@D Rhodobacter capsulatus DX &M
BEFIZIAY—LEHET SREBRADBETFTHIHN.
LHRZBICBLVTHANERXSRME Roseobacter
denitrificans W OBEAET A AW SPITo . XA
REETRACBU BRI LR CHTIBRH N
Rhodobacter i3 A& Rit>TWwB Roseobacter il
orfs PRFINTVEILIE. TOREFHERNDIXE
BREBBETE LTRELTWAI LERBLTWS,
1= Ros.denitrificans =BV} 5 orfS DRI, Tl
L7=-Rb.sphaercides t Fii-MEHFETICBLTHOE
WEZY 2 wERDPo2. XIZ. Rb. sphaeroides T
DEBRBHERR CAMNRBZ TruHERL KBRRF L.
RRHECHEFARRUARERCHELEILIIRbh
Folz. AMBERIODVWTRRAERTFTHY. TOE
BOBECHETS.
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KL %2 Rl Rhodovulum sulfidophi lumZ 51 % XA RS
BOARHAE TN

WMEE_, RAERL, kBREL, KERK=1, #F L2,
Carl E. Bauer3, #ifm3%! (1#irX - # - £%. 2R
X1 ISBEW. MM UTATFK - &)

£ DIEXSEMEICE VO THRERBEDOSRIIMES
FELRDMEICE > THELZIT 3, HEORE (BRI
&3) bR E> TW3 EBbh 2 BETFHIKEXER
B DB DRhodobacterBD2ME L h Bl c iz THHDH
HAFIZMEIC—BNICR 6N 3 —HAaRAHHET (Tvo-
component regulatory system)» 580 . MR EE /4 —
LEOLNIEARLAARRGETORRLa Y P o—1T 3B
L¥alL—F—-BARELD» OB, T DRhodobacter® 278
2. &b ITHENEREORMRIC L > TEARBEDERL
AFEh T3, .

HAL TR~ 3. BULBXSHMEDOHTHMRIZL-
THARBE DA HLEAIH X iz { ™ Rhodovulun
sulfidophilum, BT\ &L AEHMEOHREERT S
Roseobacter denitrificans (S RU T TIREFRE)&LD
FAROBETFREBML - L 28MEL . SERdy.
sulfidophilumd ¥ & DHIHRFOEREZIERL L. Rba.
capsulatusDERBK L ITEDHBEREYEH /=D TEZ O
REefEd 5,
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Zn-/87F ) A 7007 1 W EARKRT 3IERRMBE Acidiphilium rubrum
128173 Mg-* 7 2 — UHERERET O BB S & UREERIT

HME B A R AB Fz.HE AL ESE BB X
Ik -£HET - L4608, "BFIX -2 - CREN)

PS4 ATRE1EMBE Acidiphilium BIC 113 -7 57U 42007
1)L (Zn-Behl) @R NOAERA & BAY & L T FK < . Acidiphilium rubrum
EMBELT. NoF7UF 7007 1 LERRD Mg-¥ 52 —tHR
BEFOZXI7Y—=T&fi>7/. Mg-¥ 74—t Behl,D &V
HEYTaAZy hETIMETHIIENFAMS5NTVS,Behl LU
HIEBWTHRESRTWET I/ BEILN T51v—&WETL. A
rubrum D/ L5 TL— hELTPCREfT-EEZBAEDS
Behl 8& U HEHEAMEE LA PCREMESR:, 7/ LYY T
2&Z3. Th5Behl LU HBMEFE A rubrum D4 7 LeRIC
FhEZh 1 AE—DOFELTVE, ZhosETO-TELT, 7/
LS4 T5YEX9Y—-Z>J LI EZ B, behl (k. bchP-orf168-
behl-bchD-orf320-crtl D75 X4 — EICa— FEh TV, HEE N
37 X / #&5I(2 . Rhodobacter capsulatus ([Z3f L . Behl (& 59.2%.
BchD 13 40.5% identity #8 L T\ =, —7. A rubrum @ behH (&,
behF-bchN-behB-behH-bechL 7 5 2 &2 — LI — K& h TV (Aba.
capsulatus @ BehH (3t L T#) 55%0) identitiy #88% 5 h 7z, RIED
BREN . A rubumit. E4B—0Bchl, D $&U H #MEFEHT
BIENBAShE LT, BE. 25 A ubumiZH T3 Mg-F 5%
—CHRABEFY. TOEBMBERMEOT(ICL->T 20 DEAETS
OP. BI3VREREIMIBICL > T Zn-Behl EERLTVI DD
ERASHICT B0, BSOS hIBEFORMERIFTET->T VS,
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K& RRMEE N\ A /\T 5 7 Heliobacillus mobilis @)
BERBETI I —NEAINALGIEMELS
A& Rhodobacter capsulatus DE'H

3 Efni. DfE—BR. HLFER, ZARE2. /M
HIESE2 (R)IIK - B - JSHEY. 1A - B
4, 2HEKR - WEITS)

W& ERFIEAY 7\ 2 5 ) 7 Heliobacillus mobilis |
GHMBEMONCEREPLERS. EEREEREAE
FELTNIFUZAZO0OT 4 )g 2HFED.

4. B AL AIEREES MEE Rhodobacter
capsulatus D)NZ TV A/ 007 4 va SRBEFD
1 DT % bchM OWIBHRZYADFefalE LIz, H.
mobilis D)N7 TV A7 007 4 VERBEFY 5 R
F—D—ERHHFEA T, JAREEZEHE L /= #EM1
%87/, EMIkD O 0 - — RO ERIISED
PEREBEEL. BMNARY MV, EMULER
ONZFUF 007 4 )vadfiz, QN> Kick
ERRINERFDONQN > RICIFRIEFZ /W)Y
T4 EEOREEE S -RAEEZARICARLT
Wiz, EMI X DEES 2L . REEES o-
Octyl 3 -D-Gluco-Pyranoside {Z & > TA[7E{b#%. >3
BEEARBELOLEZEZA, Y alFELN3 0%
f;‘i&c:. ZOFROARZSUDEAESNESN
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ANxH-E X F T iR % 10 U /2 Rhodobacter
capsulatus F b 70 Lbc; MEHOHKS & 145
*EHE. BREt. SLUE—. AKER. #LHE.
A. Sami SARIBAS2, Maria VALKOVA-VALCHANOVAZ,
Fevzi DALDAL2

Bk - BRIE - 4. VIBRR. 2N LS T A - 4

Fh7OLbcHEKRERELP OARICEB TS LHIC,

& B # 8 Rhodobacter capsulatus bc &N Y T 1=
vy hTH3F b0 LeyLRieskeEEBD AL FF 2
KEENENICARY-EXF I URGIE FIL - 58
BT 2HEFRL 1= @ o iR 15 L RieskelRik 5, YT @
{ZF &b MEBERRT SMT-RBCIHRICHALT. &
A%E S UICEMOMR AL,
PHTHIMT-RBCIIERESRBICET TE L, iF
WHABOWT AL ERBTIHIIDEEN % BT TS
HEECETCEAMNLE, 70773 7ELAILTR,
EZXNRYT M, EPR. B{EBTATDO WThORBIFICH
WTH, FERLBZTIRENMHEERLE, LA L.
DBH-F b 70 L cBEMR. BERDK3I 5% (c iR
#ik) &892 0% (RieskedRiifk) (CIET L Tuv i,
2EOIRBEAHRIEESH. FFIUILTIL MY FIC
& BAEIE®. Ni2*NTAZOT RT5T7 4 —10&oT
0%LLE DFE ICHE TE /-, MRS OHEM L BT
STOMEICRIEMIBL TV, LPLEHFS ., c Rl
REREDAIFJ-INICBIIMELEFS . WAIE TA
LbHBIVEHHEEI I X2 —ERDEFELWET 2% 17
BENFHo 1, BE. BRILZEORREFT-> TS,
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Location and function of isoprenoid
quinones in chlorosomes from green sulfur
bacteria

Niels-Ulrik Frigaard’ Katsumi Matsuura',
Masamitsu Hirota', Mette Miller’ and Raymond P.
Cox’; 'Department of Biology, Tokyo Metropolitan
University, Hachioji, Tokyo 192-03, Japan;
’Institute of Biochemistry, Odense University,
5230 Odense, Denmark

The chlorosome antennae of the green sulfur
bacterium Chlorobium tepidum essentially consist
of aggregated bacteriochlorophyll (BChl) c
enveloped in a 1lipid monolayer containing protein.
We found that also the isoprenoid quinones
chlorobiumquinone (CK) and menaquinone-7 (MK-7)
are present. Treatment of isolated Cb. tepidum
chlorosomes with detergents suggested that the
quinones are located in the hydrophobic interior
of the chlorosomes. Excitation transfer in Cb.
tepidum chlorosomes is highly dependent on redox
potential. This redox regulation was substantially
diminished when CK and MK-7 were extracted with
hexane. A very low redox regulation was also
observed in aggregates of pure BChl c¢ and in
Chloroflexus aurantiacus chlorosomes which do not
contain CK. We suggest that the highly redox
dependent excitation transfer in Cb. tepidum
chlorosomes is dependent on CK.
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7uany —A0EENH L X-2 7V — MIBIF AR
X —(ERE

BARETF . #HERE, 'Niels-Ulik Frigaand, Mette Miler,

Raymond P Co (‘#5A. ., 4% ;% Inst.  Biochem.,
Odense Univ., Denmark)

REREDLATMEDONBRBETHS 7oy —Aaild, B
—RRDOBEDPIBIATTME S bacteriochiorophyii(BChi) ¢ & o
F/A4 B ¥ V8 BLUSRDBCH aRo TV 5%, 2D BCh
aRBEARERAL—RA T — b eI, FBEICHFELT
w5 t%i bhTwa,
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