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The electron transport system containing cytochrome in the hyperthermophilic archaeon Pyrobaculum
oguniense
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Abstract: Pyrobaculum oguniense is a facultative anaerobic archaeon that grows optimally at 90-94°C. It expresses
cytochrome a, b and ¢ under an aerobic condition. By contrast, Pyrobaculum islandicum that is a obligatory anaerobic
archaeon and grows optimally at 100°C expresses cytochrome bss; and bssg. In this study, we purified cytochromes
from P. oguniense and P. islandicum. From P. oguniense, cytochrome ¢, a, bss; and bssg were yielded. From P.
islandicum, cytochrome bss; and bssg were obtained. Reconstitution experiments showed that the electron was
transported into cytochrome bssg in both cases.
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1. P.oguniense D3 k7 1 LOFERL

P. oguniense {12, 1 mM phenylmethylsulfonyl fluoride % &t 10 58 (viw) OZEEKEMZ 7 LT
L ATCHERE L, 3008 (20,000 g X 30 min, 4°C) & i 050 (140,000 g X 60 min, 4°C) 12 & 0 5
oy & AVETEEI 3T T T2, A DI IEEI S %, 1% Tween 20 Z&de 50 mM U LR N U T AFEMERE (pH
7.0) ZRHWTHEE L (2 h, 4°C) L, O BEIC J 0 R UIRE Sy 2 1572, 7% > To RO IE® 53 % 5%
Triton X-100 % &% 50 MM U > g b U w7 AFEEHE (pH 7.0) 2 WV CHRIEME (14 h, 4°C) 7=, BiF04y
Btz O AL 3 I2RRE T =0 A NZ, 5607 20-40% fafnibiiEisy % CM-Toyopearl 775 A
s~ h7Z 74— (0-750mM NaCl DIEFEARD) % T DS AEE LT, FEWRAEE I b7 a
Ao, MAEBMZ hral a &t 70 b by, o M7 0L by 15T

2. P.islandicum @3 k27 1 Lo

P. islandicum [E{£&(Z, 1 mM phenylmethylsulfonyl fluoride % & 10 558 (Viw) OREKEZMZ 7 LV F 7
LA Gl L, 15047 (20,000 g X 30 min, 4°C) & .03 (140,000 g X 60 min, 4°C) {2 L Y [
oy & FERPEEI Ny T T2, S S RSy &, 1% Tween 20 253 50 mM U U g b U U AFEETE (pH
7.0) ZHWTHE(L (16 h,4°C) L, @B OB & 0 RIRAUIRIE oy 2 4572, 7% o 7o AR O
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43% 5% Triton X-100 Z&de 50 mM U g b U 7 AREMERK (pH 7.0) Z2H\WCRlEA{k (16 h, 4°C) L
7o R OSEER O AL 3 ISR T VB =T A& INZ, 557 20-40% A RN PR E Sy &
CM-Toyopearl 77 L7 v~ +7F 7 =L, IHEWAEBSFIZT N7 2L by &, AT M7 7L
Pss7 il s Yo

P. oguniense & P islandicum Z 3V EAERR FEER Cl, FEHRL L 728 miEh ORERLA Y CTd D NADH ik
KFEFEHE (50 pg) Oz, == A A Qy (10 uM), FER L7 F 7 v A b (200 pg), EFHEGIAE LT
NADH ik #EEEE DOFE CTdH 5 NADH (500 uM) A 1%, IR T 10 min A, WU dhirz JE Lz,

P.oguniense & P.islandicum 2>HZNZED Y k7 v AxFERLL7-, P.oguniense 72572 R A b
%, a B—27% 557 nm & 559 nm (ZFEFDZ &5, Poislandicum 23> b7 m A b CRICFEETHD
EFEZ b (Fig. 1,2, 26 2FHDOY b7 v b b OFECHEIEDEWVIIAHTSH 5, FERERT
%, ¥ b7 s b ZRTRIEARAE: S 72, P.oguniense, P. islandicum DOFEF{miER ClE, BG40
OBIKFERESR, a P AL Q ZNMLTY hZ s b ~EBEBEAFNESTND I EI/RENT (Fig. 3, 4).
F7=, HBONEE—I 00, BEFORZNREIR>TND I ENRNgD, FERFERTIE, =1L Q
Z FU 7223, Pooguniense, P.islandicum 73 2= A L Qy &2 FFo TV D D300 TR, EDTe®), K4
VLA A L Qu kDB LA b DT EB I b,
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Fig. 1. Cytochrome b (Sample: P. oguniense) Fig. 2. Cytochrome b (Sample: P. islandicum)
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Fig. 3. Reconstitution of electron transport Fig. 4. Reconstitution of electron transport
system (Sample: P. oguniense) system (Sample: P. islandicum)
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