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HAMaEGEANKELAN H&EAS
AW %R0 Bl M- (FeMoco) fil P-#% , Rij &
IWHREY B S MG R EERE, 5 H A
R [ AR R T PR 7E B RS AL R YR R AT &
S FfE TR, R K-R RS, FeMo-
co & #] MoFe,S, 1 FeFe,S, T #@ T 3 %
YL R — A B E MM RN L T 6. A 1R
FERSFESIMREOMLI MEEREOS Mo
JRF 18 %, FeFe,S: WK E# 1 4~ Fe T M
MoFe,S; W L/ Mo JRF 7+ 515 « M # EAY 1 4
FHERBREM - THERRESS. 1IN ER—
BEAEKREHL KIS FE5 FeMoco JE A 8.
Kim %@ X HEE A M « TEEER T T H
TERRE HBETREGESEFLARHHEKEAN
FePE L, IR T FeMoco A B A BB K E
BE . A SCUAR BB A2 81 , 2 1 X B B
HALEENE W, FLUHR S FeMoco B HE M
HEMBREMNIEM.
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1.1 E&skREFFH

B oy iFE A @ B8 (Azotobacter vinelandii
OP), i EM ¥t X EY RS RAZRH
Burk’s 353838 (pH 7. 2) #17 3 B 5. B AT
FEAGAEAE, RERABRRKER. BERR
AEE £ 8 31 KBEHE (B « Braun Biotech Inter-
national) /Pt B R BEAE 7= B B . 30 CTESH
FEHEFE Y 18 h(BEE R 220 1/min) , .0 WEE K,
F—70 CkAEHPEHFHFA.
1.2 BEREREHGsBRAg

438 1 BB 4 0 B S B R R F 25 mmol/
L#y Triss HCl B # # (pH 7. 2, KW F H 4. 5%
10°mL/m*) o, AR R UH W-375 AR A E
1 (Heat Systems-Ultrasonics , Inc. ) B #E. 40 B Bk
BREREMIKXEET 55 CT#AHE 5 min, R
HEWHEZR, .0 (35 000 g,4 'C)25 min, KEH
. BRAMAREQNEESGLEREFE[91#
T BT R ET R ARG T H#HET.
1.3 EfRREEHRE

REMG.SmLYEREMSKAEE EA
0.4mLME—RMAL[E 3. 05 mg MgCl, -
6H,0.5 mg ATP-Na,,17. 5 mg B¢ B A% (CP).
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0.17 mg LBE B EF (CK) 1, AR I A 350 pL RY4H
#EE(0.58 mg).100 uL & ZE B (0. 60 mg), 100
pL Triss HC1 B W # (pH 7. 4) B2 418 Na,S, 0, ,
EHEHUFERMNBRASNED . BEE A
0.5 mLZ#$k,F 30 TAEF#RF KM 30 min, K
WS B A 103 RS HAE RS, B
HEEH, KEBEFRBMBDWEZENERE,
102G RIS AH AL (0. 5 nm 53 F i, 1 3 b
B N EEXHERE.
1.4 ZEFBERY B S K R K

H—EBNERB(E” CPEETF mL/m’
25 mmol/L Tris HCl & (pH 7.4 K¥E X 10
mL/m )P, BEHNERBD BB EER 9. 785
mmol/L. H FERBABF F K. BREARMEZ
M MBRIA A RBLUELSBHS . REAMER
BB HG B A R
1.5 EARKREMNZE

S CER(10T89 7 4T,

2 & R

2.1 BERBEANEANSERLA
110 g PR E R B E KB T 220 mL 25

mmol/L Tris-HCl & # & (pH7. 4) ¥, % 875 i %
By HRERBEEREMS AR, E S5 CTREE
Smin, RERHEAHNEZRFFL HEFRIHA
B HBERLE 1 K DEAEAAREREN SR
WESKECOMEEON RS, 3 BL2EE 2K
DEAE R RT# — Ak, HERLK 1.
mR 1R HEES IR DEAE A& K&
B ERBEGESHEL 9.2 K HLEEN
1 110 nmoL C;H, formed / min - mg prot.
2.2 AESEATERBNERAEBELEY
R EERRIG
EEREBENMNERPMA-EBEHEMRE, K
EREIRERE®HZBTHENME. AF2 ¥
W, UMEEA/ERBOERL N 1 460, HZ Bk
HEREEEGME 2. 70 AME BERRMEER
By R TR T K, B EER /D, ML RAFLE
T, E—ENERE/ EHRBERLEERENA: 4~1
P 47), B B O A ORI, LB TE
X FXRBAMMT 11%~28%. ZFESAT, R
FEEMEMIBERYS . BRABEERREPH
H* 3 H,. — & W E 05 B RE (R 3 BB E R M, 3F
EREXRNBEENBE, KHENHIEEN
100 % ZE W M3 115% (3% 2).

#1 BAMAKEONTEALSER

Tab.1 Isolation and purification of the component proteins of nitrogenase

& (mL) SEH(m) HE S R A
AR 325 1625 120 1
% 1 K DE,HEE&EH 80 325 680 5.7
% 2K DE.HHA%ER 20 128 1110 9.2

" &7 8 nmoL C; H, formed/ min * mg prot.

#2ERBXERBEKYEREER R

Tab. 2 Effects of thiophenol on substrate reduction reactivity of nitrogenase at different atmosphere

BEEAQ/AERY A Z R AE R by &R 3 A X R IE
(mol/mol) % (10N TRFET %) HEHTF. %
1:0 100 100 100
1:4 37.3 111L.0 100
1:23 35.8° 114.0 104. 8
1:35 34.1 122.2 115. 4
1:47 3.6 127.8 115. 4

* ERRE S E.0.58 mg 4H#EH 0. 60 mg 4 ENA,3. 05 mg MgCl, - 6H,0,5 mg ATP-Na, ,17.5 mg JLEE B (CP),

0.17 mg FLAL ¥ 8 (CK),6.5 mgNa, S, 0,
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EREKA R E (FeMoco) BN EB A%
AMEREY R B RN EEER
(Bf NifB#HE&ERDAXRRBERE L. 5 —HiE,
FeMoco & B89 Z IR 3R L RHK R B R &1L
B LERE, M5 FeMoco H #E 1 £ M
Cysa275 1 Hisad42 4338 Asp F1 Asn BUU )G, &
7 Bk Y (B B BD R R BT B BUVE M, X P RE R |
T E R B FeMoco ZEAM M 5 — ML & MG, 8KIE
ABSEED « T HEF BT, H Aspa275 F1 Asnadd2 5
ERBARMLE S FeMoco, AT EWMEBL R4 F
HI%2 B £ FeMoco By R84k, 1 AR ¥ ¥ Y 3
4. X8 Cysa275 1 Hisadd42 Xt E BEFEEE D
MEHEXEE.

5 —H 1, Cysa275 Fl Hisad42 5 FeMoco B
EEREBEERLN, ARELEEE-SH EZHNEAE
MEFMAENBEEE S PRI FeMoco, B H
NMF (N- 2 B B ) £ 68 A U $2 B FeMoco!',
XU B N-F TG A A B M & BB BRUAR Hiisad42 /Y
PRMEEEFN Cysa275 BB AL, 2K B B 9 3 2 (-SHD 6
BB EAPREE? RINWLRES, 30568
050 RS B9 2 R RS, T XY R He W6 HEEE
FEHEM. X RAERBHNASIET B FRR
FROMEF K. —HTRBNREEH FEREHY
-SH E Cys -SH R N ER, XHmBERA T
Cysa275({BEARBUL Hisad42),5 FeMoco [ Fel &
ERXHYEABERARNRE SRR EWRE
feiy, LA BER W 31 FeMoco (M-#8) R4 M 48
(A Fei SR 3IH), XM M-S E OB ARE
BREKFLUEMEMN, CH, FRY ., HEEY
ERMAEERZD THEMWH W HY B &R
AZEORNGRE, U EEE R E B TR
MESEMARRES. 5—MT N REEEERE
LI-SH#E S5 M- % O 8 2Fe B AL 454, T R H
CH., N FRYHEAENG SRR, H 9%
ERERMAZHEm, R COFERAEED 2Fe
L A8 7S 400 R B RRE T 40 R B B S B AUBE Y IR
VIR IE AR RE S X R A B A T LR
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The Effects of Thiophenol on Catalytic Activities

of Nitrogenase

YANG Sheng-li' ,LONG Min-nan',ZHOU Zhao-hui?* , XU Hui-juan’,
ZHANG Feng-zhang' ,XU Liang-shu', WAN Hui-lin?
(1. School of Life Science, The Key Laboratory of Education Ministry for Cell Biology and Tumor
Cell Engineering, Xiamen Univ. , 2. Dept. of Chem. , Xiamen Univ. , Xiamen 361005, China)

Abstract; The effects of thiophenol on substrate reduction reactions catalyzed by nitrogenase from Azoto-
bacter vinelandiiop were investigated in this experiment. The C,H, reduction activity decreased by 62. 3%
when the concentration of thiophenol in the reaction system was 4 ¢ 1 mole ratio ([ thiophenol] : [ MoFe
protein]=4 : 1), However, the H,-evolution activity of nitrogenase increased with the increasing concen-
tration of thiophenol at the presence of C,H,. Under argon atmosphere, the H,-evolution activity slightly
increased with the increasing concentration of thiophenol. This maybe suggest that mercapto group of
Cys275 in a-subunit from MoFe-protein, which binds Fe, in FeMoco, is replaced by thiophenol.

Key words: nitrogenase;thiophenol;activity



