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( 100101)
ADP ATP , (R) ATP
(FiFoATPase) ATP ATP F1FoATPase
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0.1 mmol/L FiF-ATPae ATP
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FiF-ATPaee, ATP
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ATP , 6 1.1
, 3 a , 3 Tris, NADH, ATP, ADP, (PK) ,
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E. coli H'-ATPase ) British Drug House L TD
( 1 mmol/L) ATP
ATP 1995 , Syroeshkin [?! 1.2
: P [3]
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1ml: 0.25 mol/L , EDTA
0.1 mol/L, BSA, TrisHC 50 mmol/L ,
20 mmol/L , ADP1 mmol/L, R0O.1 10 mmol/L ,

pH 7.4, 0.5 1.0mg
(*A cpm 5 x 10°) (
), 30
15 min, 0.2 m 30%
4 000 r/ min 10 min, 0.2 ml
0.2ml, 1.4 ml
!
2. 4ml , (
| ,551) ,
| , 2000 r/ min 2 min,
! ) )
! ,
!
1.0 ml
( ATP),
. 1.0 ml .
0.1m
- xX 1. X 1.
ATPese (U- mg?) = (ccizfzg.zilz.o xlg
Ci: (cpm) ; Cp:
(copm) ; C:
(com) ; P:
(mg) ; 1.2: 1.0 ml
0.2 m 30% ; 0.2:
1.2ml , 0.2 ml : 1.6:
0.2ml 1.4 ml ;
1.0: , 1.6 ml
2
2.1 FiFo-ATPase
ADP 1 mmol/L ,
0.01 mmol/L, O.1mmol/L, 1mmol/L,

10 mmol/L A , 1
1 A.
1 1-A , P ,
FiFo-ATPas
P ATP ,
FiForATPase
ATP P

(81 ADP
FlFo'ATPa$ ,
ATP _ P

Table 1 HEfectsd different B concentration on ATP
synthesis of F Fo-ATPase

Syntheds ativity of
R :
c (R) No. of FiFoATPas s
/'mmol-L "' Experiments .
/U-mg
0.01 2 0. 73050 0. 00354
0.1 10 0. 55180 0. 06826
1 10 0. 25960 0. 02687
10 6 0. 04263 0. 01203

ADP concentration is 1 mmol/ L in the reaction system.

@
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lglc(R) /mmol - L7']
Fig.1 Hfectsd P andazide on ATP gnthesis of FFo
ATPase
In the reaction sysem, ADP concentration is 1 mnmol/L. A : without
azide in the reaction system; B: presence of 0. 1 mnol/L azidein the
reaction system.

2.2 FiFo-ATPase
2.2.1
ADP 1 mmol/L ,
0.1 mmol/L , 0.01 mmol/L ,
0.1 mmol/L, 1 mmol/L, 10 mmol/L , R
( 2 1-B).
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Table 2 HEfects of different B concentration on the synthesis
activity of FiFo-rATPase in the presence of 0. 1 mmol/L azide

Syntheds activity of
/ mcmc()lﬁl)_ -1 Exr';la(r)i.nifents FlFo-ATI?alae S
/'U-mg
0.01 2 1.17100 0. 08061
0.1 7 0. 87229 0. 12582
1 6 0. 40467 0.02413
10 3 0. 06300 0. 00265
ADP concentrationis 1 mmol/L in the system.
1-B 0.1 mmol/L
, 10 mmol/L R ,
ATP , , ATP’
1977 Kobayashi
( 1 mmol/L)
ATP ATP (4,
(0.1 mmol/L)
FiFoATPase , 3
1 R
ATP
MgADP
, A ADP F;
, ADP
F1Fo-A TPase : ATP
Table 3  Increased percentage of ATP gynthesis of FFo

ATPas in presence of 0.1 mmal/L azide compared with the
control ( without azide)

¢ (P) /mmol-L"? 0.01 0.1 1 10

Increased it of
nereased percentage 60.3% 58.1% 55.9% 47.8%

ATP synthess
2.2.2
ADP 1 mmol/L ,
P 0.1 mmol/L , )
2.
ATP (A)
, 1. FiFATP
ATP ,
0. 01 mmol/L 40 %

1, FFeATP

(D).
(D F) FFsATP
(A,
(F) :
(H) :

1 mmol/L.

Rate of ATP synthesis activity of F Fo-ATPase

H

0.0 i i 1 1 L PR

0.0 0.5 1.0 1.5 2.0 2.5 3.0
lg[c(NaN;,)/F‘mol cL7']
Fig. 2 Hfectsd azide on ATP gnthesisactivity of
FiFo-ATPase

In the reaction syssem ADP concentration is 1 mmol/L and P is

0.1 mmol/L. From A to H, the concentrations of azide are:
0.01 mmol/L, 0.05mmol/L, 0.1 mmol/L,
0.25 mmol/L , 0.5 mmol/L , 0.8 mmol/L , 1 mmol/L.

0 mmol/L ,

, R F
, MgADP  FFsATP
, R
ATP . (D)
, R
: . (D)
, “ ADP
" ] “ ADP
" ATP
1998 , Weber 9!
Ks(ATP)  Kq(ADP) Kq(ATP)
Kq (ADP)
ATP , Kq(ADP)
ATP  FF5ATPae ,
ATP , ATP
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The Effects of P;on the Inhibition of ATP Synthesis Activity of
FiFo-ATPase by Azide "

MENG Xi , L | Sheng- Guang ™", L IN Zhi-Huan
(Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract Usdng ATP directly syntheticd method with ADP and radiophophate, the efects of azide and
inorganic phogphate on the ATP synthess of F;Fo-A TPase from pig heart mitochondria are investigated. It is
found that R not only takes an active part in ATP synthess as a substrate, but a has an inhibition effect on
ATP synthessof FiFo-ATPase. Inthepresenceof 1 mmol/L ADP theinhibition increases with the increase of
P, concentration from 0. 01 mmol/L to 10 mmol/L. The viewpoint is different from that azide only inhibites
A TP hydrolyss but not afectsthe A TP synthessat low concentration ( <1 mmol/L) . The resultsindicate that
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0.1 mmol/ L azide gpparently activates ATP synthessof FiFo-ATPase. The activation is negatively related to
the concentration of P in the reaction sysem. When the concentration of R is kept at 0.1 mmol/L , with the
increase of azide concentration, the gpparent activation degree of A TP synthess by azide is changed. When the
concentrations of azide and R, are equd , the gpparent activation by azide is the biggest. The gpparent inhibition
of ATP synthess by azide would not begin until the concentration of azide reaches near 0. 5 mmol/L . After the
concentration of azideis higher than 1 mmol/L , the uncoupling of FiFo-A TPase gopears. The mechanism of the
roles of azide and R is discussed.

Key words FiFo-ATPase, ATP syhthess, azide, R,
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