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ABSTRACT: The chromatophore from the chemotrophically grown facultative anaerobic
photosynthetic bacterium, Rhodopseudomonas gelatinosa ATCC 17013 was isolated through
stepwise sucrose gradient centrifugation. The isolated chromatophore showed high activities of
the cytochrome be, complex and cytochrome ¢ oxidase. The activity of cytochrome bc, complex
was completely inhibited by 5uM antimycin A, 10 yM myxothiazol, and that of cytochrome
¢ oxidase was completely inhibited by 50 yM KCM and 100 uM NaN; but not inhibited by
carbon monoxie. The activity of cytochrome ¢ oxidase of th chromatophore was increased by
addition of ionophores or protonophores. The reduced-oxidised difference sspectrum of
cytochrome bc, complex isolated by affinity chromatography showed the absorption maxima
at 553 nm(shoulder at 547 nm), 520 nm, and 418.5 nm, on the other hand, that of cytochrome
¢ oxidase showed o, B, and soret peaks at 554 nm, 523 nm, and 421 nm, respectively. The
cytochrome ¢ oxidase from chemotrophically grown Rhodopseudomonas gelatinosa seems to be
a b-type cytochrome ¢ oxidase.

KEY WORDS [ Rhodopseudomonas gelatinosa, Chromatophore, Cytochrome b, complex
Cytochrome ¢ oxidase

Vol 28 No. 4

lEZelol QR AFe] AN st
ARG A = A EAZ be, HHA) (ubiquinol;
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AEZE ¢ ALEL (EC193.1)7) 2o A}t
A k2 7187 E YA AFE 29%
7158 stezles dE) 24#A ol (Nichlolls,
1982), A|E3E be, E¢AE heme b, c9} Rieske
Fe-8 4 ¥ quinoned 7143 9l wiwlalz 4
TEA L] v|EZlole4] Falepo] 7hv] o §
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sulata (Ljungdahl %, 1987) ol A|E3E ¢ &
FAE AAsl] 2 EXL AFsielon o=
Rhodobacter capsularus (Myatt 5. 1989; Gabellini



244 Kang, Choi and Choi

p=
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Rhodopseudomonas sphaeroides (Takamiva %, 19
83)ellx 2zt b A EAF ¢ AbstE ) A o
L 5Ael wEAl wb o olvk skHRE Rhodop-
seudomonas gelatinosaol| 2] A €% pe, Hgha o
MNEAE ¢ AR gl BelAe T B4Jo] B
WAL Qlch 2ER ¥ dPedE Wl gl 27
olA  sstedoFgon  wlek  (Chemotrophically
grown) A2l B M Rps. gelatinosa®) chro-
matophorec & E#8te] A BAE bey B39} A8
g ¢ ABESRE 818l o182 protonophore 2}
ionophore7} chromatophore®ol| 4 A| 238 c4ks}
wae] #Ae w)H= e AFatus) g}

HE W

o Y
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Table 1. Cyrochrome ¢ oxidase activity of the chroma-
tophore preparation step.

Total Cyt. ¢ oxidase Specific
Step protein activity activity
(mg) (Units) (Units/mg)
Crude 1.460 2038 1.39
extract
Crude 545 1.700 3.12
chromatophore
Chromatophore 245 1,430 5.84

*Cytochrome be; complex specific activity in the ch-
romatophore  was L5unit/mg. Cytochrome bg
complex activity at crude extract and crude
chromatophore could not be determined.

/solated by sucrose
{ —) indicate the

Fig. 1. Chromatophore band
gradient  centrifugation:
chromatophere.
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Fig. 2. UV-vis spectrum of isolated chromatophe.e.
The chromatophore was suspended in 50 mM
Tris-HCI buffer solution (pH 7.2).
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Fig. 3. The inhibition effect of antimycin A and
myxothiazol on cytochrome bc, complex in the
chromatophore. Antimycin A and myxothiazol
were dissolved in 99.8% methanol.

7H8-A A AAsta B AERE 2% sucrose
A 7)-27] 145-21E 3hed 0.7 M sucrose ZAjell A
chromatophore band& Uit} (Fig. 1). ¥
chromatophore®l F5%4-& Bacteriochlorophyll
ag 3tz glerw carotenoid FFdlE Ao ¢
At (Fig 2). 2525350 #243 43 Aeas
be, B-hae] FAIEE 200 uM o] 4F2] KCNell 9] 3]
AEAE ¢ ARt Y] o] AHEA| 1, vE
&3 gAdol et FAFA R ew chroma-
tophore ZellA%x A EZE ¢ ASLA 4o wls) 2
el zA ik
Antimycin A2t Myxothiazol2] cytochrome bc,
complex X3l

A EHFE bey, 2349 AsAl = del Al antimycin
A% myxothiazol2 Rps. gelatinosa®] chromato-
phoredll A 2z 5 uM3} 10 uMellA A BEZE b,
H3tdle] #4& 100% Aot (Fig. 3).
Antimycin Aol 2g A|RFE be, H3AY EAHE
el olu] de| &elzl ®F 25, myxothiazol>
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Fig. 4. The inhibition effect of KCN and NaN; on
cytochrome ¢ oxidase in the chromatophore.

myxobacteriuml Myxococcus fulvuss| A A A3 5=
FAZABA FEAE vEZce)ote] dAxixg
A AIRZE be, BialE Helsle=zos vy
% v} 9ledl (Thierbarchs} Reuchenbach, 1981)
Rps. gelatinosa*| %= 10 uM 2] myxothiazolel] <]s)
AEAF bey B FAHEs) 943 A8l €}
o] myxothiazole] A|E=E b, H3Aue) by
AEAFS BAF-9lol] Agsle] AAALL Aol e
Ao o7z}
CN~, N3, CO2| cytochrome ¢ AMSIEA X3

KCN2 50 uMell A, NaN;&= 100 uMol| A z}2)
Cytochrome ¢ oxidase®] 242 2b43] #|afa)o}
CO= MERF ¢ AHetase] 848 Assla 23
ot (Fig. 4). aa;d AE3E ¢ A4stasy) A EFE
oollAE COell ez 2 BAo] Asisz b3
AEZE ¢ ABtELRE CO9l o8] 8xo) jafu
A geds Bu® e 9ledl (Hudigeh Drews.
1982) Rps. gelatinosa® chromatophoreol| 4] A &=
w c AFELIE COdl afa] Aalg wx] gk
LR Mol by AEAE ¢ AslEL How =
ERil=]
Protonophore % lonophore®) AETE ¢ A3EF
o @Yol o|xl:s g

ChromatophoreZtell jonophore 24 valinomy-
cin, gramicidine, nigericing 8]x protono-
phore=4]  carbonylcyanide m-chlorophenylhy-
drazine (CCCP), carbonylcyanide-p-trifluoro-
methylphenylhydrazone (FCCP), 2,4-dinitrophe-
nol (2, 4DNP)& #H7}s) F918w) w5 xeaE
c Astase #BHEs Fosldnt (Fig 5). ol:
protonophoret} ionophore® H7}&| Zo| ajz} o}
¢l (membrane potential) 7} 7t438}o] (Clark2}
Jackson, 1981) A EzZE ¢ Ak} sel] o)gh # =}z
2ol o #hits] APEYLS AoT AzEejAc)
w3 A BZF ¢ AH8LE A7} protonophore$} iono-
phore®] J%-& wh=73 22 ¥o} chromatohoreo] 4]
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Fig. 5. The effect of protonophore ana ionophore on
cytochrome ¢ oxidase in the chromatophore.
Carbonylcyanide m-chloropheny!  hydrazone
({CCCP), carbonylcyanide-p-trifiuoromethyiphen-
yl hydrazone (FCCP), and 2. 4-dinftrophenol (2,
4-DNF) as the protonophores and valinomycin,
gramicidin, and nigericin as the tonophores
were dissolved in 99.8% methanol.

MNEAF ¢ AsELE ArbdDy) g ¥ oflz)
AL #Axoja] e oz oAz
AMEZE be, BEHIF AIEIE ¢ Al3jELA0| By
Rps. gelatinosa®] chromatophoreo]| 4 A|E=2-Z be
L B} AEFE ¢ ABlELE RIS ¢ 23}
AR NG o)gdle] BB sl
Triton X-100°] &5t} 325 = 42 gwyss
cytochrome c-agarose columndl| 4183 100 m/
0-80 mM <] NaCl #A % 71872 Zel 4.2 mi#
EE Ikt A EFE be, BgAl] #4-S NaCl
712715 ARk} Jebgon) o 3448 namd e
Holgd=wll o]3= Triton X-100¢] ola w7} =
AL Zos Ygsoiln A eaE ¢ Argas
© S0mM NaCl 5% A4 42 sojxxw
columne]l Folgls wl AL 50 m/e] 200 mM
NaCl® 5% 82240y ohe] 8427} vepyt
o} (Fig. 6).
ERl-LHE x10| AWEY
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Fig. 6. Elution profile of cytochrome c-agarose affinity
chromatography. The membrane-bound pro-
teins suspended in 50 mM Tris-HC/ buffer (pH
7.2) containing 1% Trton X-100 were eluated
through the cytochrome c-agarose column (1.
3X10cm) which was preequilibrated with 50
mM Tris-HCI buffer (pH 7.2) containing O.7%
Triton X-100, and collected in 4.2 ml fraction
volumn. (cytochrome bc; complex actvity: —
® — cytochrome ¢ oxidase activity: —B—).

Al2ZFE bey, BEAlY] @4=r 7MY =4 e
v O 83 AEIE ¢ AslALY] $AHET]
713 E=A e 16 538 27 potassium
ferricyanide®  AHA7]lx2 #}Eke]l  potassium
ferricyanide & sephadex G-252 A7k ¥ Na,S,0,
of ofs] sedslell A|Zebe] 3Hel-4k3) Ajeo] ~d)
E7 (Na:$:0uceaucea-Ki[Fe(CN) ¢ Joxininea - difference
spectrum)& itk AlEAF be, B #Hsl-
AFg} zlo] A=l EH o 4] 553 nme} 547 nmol] 4} 271 2)
a ¥ peak’} et 520 nme}t 418.5 nmel| A g
% soret Tz A2 debgich ole by AR
=3 ¥ AEZFo] APt shie] ERAE o
Aslo] ubiquinol@ FE] HAS wko} Alata o) X
EZE codlA AAE 4% 3= ubiquinol fer-
ricytochrome ¢ oxidoreductase 24 7|5& 3=
AMEZE b B HYAH s EFHolr}
(Gabellini%, 1982). A| 2% ¢ AH3la 4 AAIE7)
o B89 #l-As zpo] AHEF A M a B
soret peak”} 554 nm, 523 nm, 2213 421 nmol|A]
7+7+ et} (Fig. 7). Cytochrome ¢ oxidase®l]
gk $Hel-4ks) 2fo] ~HER A o Frt 554
nmelZl e ® Hol o] A4} b¥ A|ZIE cABEA
AdAdeg oA

ole] Axn E of fF-Ee] B AlFE ol

7&1
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Fig. 7. Sodium  dithionite  reduced-potassium  fer-
ricyanide  oxidized  difference  spectra  of
cytochrome bc; complex{A) and cytochrome
¢ oxidase(B) partially purified with cytochrome
¢ affinity chromatography.
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