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I n  a sepa ra te  and  iden t ica l  expe r imen t ,  w i t h o u t  radio-  
ac t ive  p h o s p h a t e ,  Ca 2+ d e t e r m i n a t i o n  was also per formed.  

Results and discussion. The  an t ib io t i c  X-537A is a 
carboxi l ic  ionophore  wh ich  in t e rac t s  w i t h  Ca s+ fo rming  a 
l ipophi l ie  complex  s0. I t  h a s  been  d e m o n s t r a t e d  t h a t  such  
a complex  p romote s  a r ap id  Ca s+ eff lux f rom Ca s+ loaded  
S R  vesicles, and  a s u b s e q u e n t  d i s rup t ion  of t he  Ca s+ 
g rad i en t  c rea ted  b y  t he  pump14-17. 

In  F igure  1, i t  is shown  t h a t  a f t e r  t h e  a d d i t i o n  of 
X-537A in t h e  presence  of E G T A  the re  st i l l  r ema ins  
a b o u t  1.2 nmoles  of E ~ P / m g  of p ro t e in  a l t h o u g h  all  
Ca ~+ ha s  been  released. This  o b s e r v a t i o n  is cons i s t en t  
w i t h  resu l t s  of o t h e r  inves t iga tors ,  who  h a v e  d e m o n s t r a t e d  
t h a t  p h o s p h o r y l a t i o n  of t he  A T P a s e  of SR m a y  occur  
in t h e  absence  of a Ca 2+ grad ien t ,  a n d  t h a t  the  E ~ P  
fo rmed  u n d e r  these  cond i t ions  is i n h i b i t e d  b y  Ca s+, b u t  
requires  Mg 2+ sl-2s, whereas  t he  presence  of ace ty l  phos-  
p h a t e  abol ishes  t he  Ca ~+ inh ib i t i on  ~2. I t  h a s  been  sug- 
ges ted  t h a t  th i s  p h o s p h o r y l a t i o n  t akes  place a t  t he  
e x t e r n a l  surface of t he  m e m b r a n e  and  t h a t  a n o t h e r  E ~ P  
is also fo rmed  a t  t he  i n t e r n a l  face as soon as Ca 2+ gra-  
d i en t  ins ide-outs ide  is increased  Sl. 

The  add i t i on  of E G T A  before  X-537A (Figure 1) 
increases  t h e  level  of E ~ P ,  p r o b a b l y  due to the  increase  
of the  Ca s+ g r a d i e n t  and  also due to t h e  decrease  of Ca 2+ 
c o n c e n t r a t i o n  outs ide.  Once t h e  ionophore  is added,  t he  
Ca s+ g r a d i e n t  is comple t e ly  des t royed  a n d  t he  E ~ P  
decreases to  a b o u t  1.2 n m o l e s / m g  prote in .  This  level  of 

E ~ P  cor responds  to t he  p h o s p h o r y l a t e d  fo rm wh ich  is 
Ca 2+ g rad i en t  i ndependen t .  As t he  presence  of E G T A  
removes  ex t e rna l  Ca 2+, t h e  r e m a i n i n g  level  of E ~ P  is 
supposed  to be t he  form w h i c h  is Mg s+ d e p e n d e n t  and  is 
i n h i b i t e d  b y  outs ide  Ca s+. A D P  discharges  th i s  fo rm 
wh ich  is in accordance  w i t h  resul t s  of o the r  workers  ~2. 

I f  X-537A is added  before  E G T A ,  t he  E ~ P  is n e a r l y  
all  des t royed  (Figure 2). In  th i s  case, t he  E ~ P  wh ich  is 
d e p e n d e n t  on  t he  Ca 2+ g rad i en t  is depressed  because  
X-537A abol ishes  t h e  g rad ien t ,  a n d  t he  E ~ P  wh ich  is 
Mg 2+ d e p e n d e n t  is depressed  by  the  ex t r aves i cu l a r  Ca s+. 
Ace~cyl p h o s p h a t e ,  wh ich  could p r e v e n t  th i s  inh ib i t ion ,  
is in low concen t r a t i on ,  since i t  was  h y d r o l y z e d  d u r i n g  
t h e  p rev ious  Ca s+ up take .  The  f u r t h e r  add i t ion  of E G T A ,  
on t he  o t h e r  hand ,  decreases  t he  ou t s ide  free Ca s+ con- 
c e n t r a t i o n  and  allows t he  r ap id  p h o s p h o r y l a t i o n  of t he  
ex t e rna l  sites to  form the  MgS+-dependent  E ~ P  wh ich  is 
i n h i b i t e d  b y  Ca ~+ 

W e  c o n c l u d e , t h a t  X-537A abol ishes  t he  E ~ P  wh ich  
depends  on  t he  Ca s+ g rad ien t ,  b u t  has  no effect  on t he  
E ~ P  wh ich  is Mg s+ d e p e n d e n t  a n d  i n h i b i t e d  b y  outs ide  
Ga s+ . 
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Summary. Ci t ra t e  syn thase ,  pur i f ied  600-foId f rom Rhodospirillum rubrum, is a c t i v a t e d  b y  KCI a n d  i n h i b i t e d  b y  A T P  
a n d  N A D H ;  t h e  effect  of t he  l a t t e r  i n h i b i t o r  is comple t e ly  c o u n t e r a c t e d  b y  A M P  and  p a r t i a l l y  c o u n t e r a c t e d  b y  KC1. 

Rhodospirillura rubrum, a G r a m  nega t ive ,  f a cu l t a t i ve ly  
p h o t o s y n t h e t i c  bac t e r ium,  c o n t a i n e d  c i t r a t e  s y n t h a s e  
(EC 4.1.3.7) b o t h  w h e n  g rown anae rob ica l ly  in t he  l igh t  
or h e t e r o t r o p h i c a l l y  in t he  d a r k  s. The  e n z y m e  in cell-free 
e x t r a c t s  was  r epo r t ed  to  be i n h i b i t e d  b y  N A D H  a n d  
d e i n h i b i t e d  b y  A M P  s, as is t he  case for m o s t  c i t r a t e  
syn thase s  f rom G r a m  nega t i ve  b a c t e r i a  wh ich  do no t  
f e r m e n t  glucose a, inc lud ing  p h o t o s y n t h e t i c  mic roorgan-  
i sms like Rhodopseudomonas capsulata 2 a n d  Rhodo- 
pseudomonas spheroides4. However ,  FI~ECHrNER a n d  
HANSON 5 r epo r t ed  t h a t  t he i r  pa r t i a l l y  pur i f i ed  enzyme  
p r e p a r a t i o n  f rom R. rubrum was n o t  i n h i b i t e d  b y  N A D H ,  
b u t  was  i n h i b i t e d  b y  A T P ;  t h e y  s t a t e d  t h a t  t h e  e n z y m e  
r egu la to ry  p roper t i e s  were s imi la r  to  those  of t he  c i t r a t e  
s y n t h a s e  f rom the  G r a m  pos i t ive  Bacillus subtilis 5,6. 
A l t h o u g h  a few possible  excep t ions  to  t he  r egu la to ry  pa t -  
t e r n  p roposed  b y  YVEITZMAN a n d  JoNEs s are k n o w n  ~,s, 
we decided to r e - examine  the  r e g u l a t o r y  p roper t i e s  of t he  
c i t r a t e  s y n t h a s e  f rom R. rubrum, par t i cu Ia r ly  w i t h  re- 
spec t  to  t he  effect  of N A D H .  

Materials and methods. The  blue-green,  carotenoid- less ,  
m u t a n t  s t r a in  BG-1 of R. rubrum 9 was g rown anaero-  
b ica l ly  in  t he  l igh t  a t  30 ~ on  succ ina te  as ca rbon  source. 
The  ceils (41 g we t  weight )  were d i s rup t ed  b y  sonic 
d i s in teg ra t ion ,  a n d  a cell-free e x t r a c t  o b t a i n e d  b y  u l t r a -  
c e n t r i f u g a t i o n  of t he  h o m o g e n a t e  s. T he  c rude  e x t r a c t  
was  f r a c t i o n a t e d  w i t h  a m m o n i u m  s u l p h a t e ;  t h e  5 0 - 6 6 %  

s a t u r a t i o n  f ract ion,  dissolved in 0.05 M Tris HC1 buffer  
(pH 7.6) - 1  m M  E D T A -  0.4 M KC1, was sub jec ted  to gel 
f i l t r a t i on  on  a S e p h a d e x  G-200 co lumn  (50.5 • 1.8 cm) 
equ i l i b r a t ed  w i t h  t he  same buffer .  The  e lu t ion  v o l u m e  of 
t h e  c i t r a t e  s y n t h a s e  was 39 ml ;  t he  vo id  vo lume  of t h e  
column,  d e t e r m i n e d  w i t h  Blue  D e x t r a n  2000, was 34.5 ml.  
The  f rac t ions  w i t h  t he  h ighe r  specific ac t iv i t i es  were 
pooled and  f r a c t i o n a t e d  aga in  w i t h  a m m o n i u m  su lpha te .  
The  50-66~o s a t u r a t i o n  f r ac t ion  was dissolved in 0.01 M 
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Table I. Purification of the citrate synthase from RhodospiriIlum rubrum 

4 2 7  

Step Total volume Total activity Recovery Total protein Specific activity Purification (fold) 
(ml) (units) (%) (mg) (units]mg) 

Crude extract  128 61.2 100 1152 0.05 1 
Ammonium sulphate 1.35 51.6 84 146 0.35 7 
Sephadex G-200 5.0 27.2 44 5 5.43 109 
Ammonium sulphate 1.0 17.6 29 2 8.80 176 
1st hydroxylapati te  6.0 7.0 11 0.32 21.87 437 
2nd hydroxylapati te  3.1 2.8 4.6 0.09 31.11 622 

Citrate synthase was purified from 41 g (wet wt.) of cells of R. rubrum, and assayed, as described in the Methods section. The concentration 
of acetyl-CoA in the s tandard reaction mixture was non-saturating; the specific activity of the highly purified enzyme at saturat ing con- 
centrations of both substrates (Table II) was about 120 ~xmoles/min/mg protein. 

p o t a s s i u m  p h o s p h a t e  b u f f e r  ( p H  7 .0 ) -  0.1 m M  E D T A ,  
d i a l y z e d  a g a i n s t  t h e  s a m e  b u f f e r  s o l u t i o n ,  a n d  a p p l i e d  to  
a h y d r o x y l a p a t i t e  c o l u m n  (0.7 •  cm) ,  w h i c h  w a s  
e l u t e d  s t e p w i s e  w i t h  b u f f e r  s o l u t i o n s  of s i m i l a r  c o m p o s i t i o n  
a n d  i n c r e a s i n g  p h o s p h a t e  c o n c e n t r a t i o n .  T h e  b u l k  of  t h e  
e n z y m e  a c t i v i t y  w a s  e l u t e d  b y  t h e  0.09 M p o t a s s i u m  
p h o s p h a t e  b u f f e r .  T h e  a c t i v e  f r a c t i o n s  w e r e  p o o l e d  a n d  
r e - c h r o m a t o g r a p h e d  o n  h y d r o x y l a p a t i t e  u n d e r  e s s e n -  
t i a l l y  i d e n t i c a l  c o n d i t i o n s .  T h e  e n z y m e  a c t i v i t y  w a s  as -  
s a y e d  as  p r e v i o u s l y  d e s c r i b e d  *~ in  t h e  p r e s e n c e  of  0.1 M 
KC1. O t h e r  e x p e r i m e n t a l  c o n d i t i o n s  a r e  g i v e n  in  t h e  
l e g e n d s  to  t h e  T a b l e s .  T h e  c h e m i c a l s  a n d  r e a g e n t s  w e r e  
t h e  s a m e  as  p r e v i o u s l y  d e s c r i b e d  10,11. 

Results  and discussion. T h e  600- fo td  p u r i f i e d  e n z y m e  
p r e p a r a t i o n s  o b t a i n e d  b y  t h e  m e t h o d  o u t l i n e d  in  T a b l e  I 
w e r e  n e a r l y  h o m o g e n e o u s  w h e n  s u b j e c t e d  to  p o l y a c r y l -  

Table II. Effect of KC1 on the kinetic parameters of the reaction 
catalyzed by the citrate synthase from Rhodospirillum rubrum 

Without  I(C1 105 m M  
KC1 

Km Acetyl-CoA(~zM) 780 4- 210 112 ~ 4 
K ~  Oxaloacetate (~xM) 13.2 4- 2.6 10.9 ~ 0.6 
V . . . .  (txmoles/min/mgprotein) 72.4 • 13.9 117.2 ~ 6.9 

The enzyme activity was assayed in the presence of acetyI~CoA 
concentrations from 50 to 200 ~zM, and oxaloacetate concentra- 
tions from 5 to 50 ~M, in the absence or in the presence of 105 m M  
KCI. The true K~, and V ..... vMues (:~ SE, n = 5) were calculated 
from secondary plots of intercepts as a function of the reciprocal 
concentrations of the fixed substrate 1~, by the method of WILKIN- 
SON 1 8  . 

a m i d e  ge l  e l e c t r o p h o r e s i s  ~2; t h e  p r o t e i n  b a n d  c o r r e s p o n d -  
i n g  t o  c i t r a t e  s y n t h a s e  w a s  e s t i m a t e d  t o  a c c o u n t  for  a t  
l e a s t  9 0 %  of  t h e  t o t a l  p r o t e i n  in  t h e  gets .  

T h e  e n z y m e  w a s  a c t i v a t e d  b y  m o n o v a l e n t  c a t i o n s .  
U n d e r  s t a n d a r d  a s s a y  c o n d i t i o n s  ~~ KC1 w a s  t h e  b e s t  
a c t i v a t o r  (6-fold  s t i m u l a t i o n  a t  0.1 M ) ,  w h e r e a s  NH4C1 
a n d  NaC1, a t  t h e  s a m e  c o n c e n t r a t i o n ,  e l i c i t ed  3 .4- fo ld  
a n d  3- fo ld  a c t i v a t i o n ,  r e s p e c t i v e l y .  T h e  g r e a t e r  e f f e c t i v e -  
n e s s  of  KC1 h a s  b e e n  r e p o r t e d  for  o t h e r  b a c t e r i a l  c i t r a t e  
s y n t h a s e s  4,10, ~ .  T h e  a c t i v a t i o n  w a s  a t t a i n e d  m a i n l y  
t h r o u g h  a d e c r e a s e  in  t h e  K ~  v a l u e  for  a c e t y l - C o A ,  
a l t h o u g h  t h e r e  w a s  a l so  s o m e  i n c r e a s e  i n  t h e  V ~ ;  t h e  
K m  for  o x a l o a c e t a t e  w a s  n o t  c h a n g e d  b y  t h e  a c t i v a t o r  
( T a b l e  I I ) .  T h e  d o u b l e - r e c i p r o c a l  p l o t s  o b t a i n e d  for  
e a c h  s u b s t r a t e  a t  s e v e r a l  c o n c e n t r a t i o n s  of  t h e  c o - s u b -  
s t r a t e ,  in  t h e  a b s e n c e  o r  in  t h e  p r e s e n c e  of  KC1, i n t e r -  
s e c t e d  a t  t h e  abc i s s a ,  s h o w i n g  t h a t  t h e  K ~  v a l u e s  w e r e  
i n d e p e n d e n t  of  t h e  c o n c e n t r a t i o n  of t h e  c o - s u b s t r a t e .  
T h e  s a m e  k i n e t i c  p a t t e r n  h a s  b e e n  r e p o r t e d  for  c i t r a t e  
s y n t h a s e s  f r o m  o t h e r  sou rce s ,  a m o n g  t h e m  b a c t e r i a U  ~, x~ 

T h e  h i g h l y  p u r i f i e d  c i t r a t e  s y n t h a s e  f r o m  R. rubrum 
w a s  i n h i b i t e d  b y  A T P ,  e i t h e r  in  t h e  a b s e n c e  o r  in  t h e  
p r e s e n c e  of  KC1. T h e  i n h i b i t i o n  w a s  s t r i c t l y  c o m p e t i t i v e  
t o w a r d s  a c e t y l - C o A  a n d  n o n - c o m p e t i t i v e  t o w a r d s  o x -  
a l o a c e f a t e  (Tab l e  I I I ) ,  a s  p r e v i o u s l y  d e m o n s t r a t e d  for  
c i t r a t e  s y n t h a s e s  f r o m  o t h e r  s o u r c e s ~ ,  ~5. T h e  c i t r a t e  

x0 ]~. MASSARINI and J. J. CAzzvLo, FEBS Lett.  39, 252 (1974). 
11 A. I. HIGA and J. J. CazzuLo, Bioehem. :J. 747, 267 (1975). 
13 B. J. DAvis, Ann. N. Y. Aead. Set. 727,404 (1964). 
13 D. E. JOI~NSON and R. S. HANSON, Biochim. biophys, Acta 350, 

336 (1974). 
14 D. SI~EPaERI~ and P. B. GARLAND, Bioehem. J. 77d, 597 (1969). 
15 H. P. KLEBER and H. TAUCHERT, Aeta biol. med. germ. 32, 575 

(1974). 

Table III.  Inhibition of the citrate synthase from Rhodospirillum rubrum by ATP 

Concentration of ATP 
(mM) 

Variable acetyl-CoA Variable oxaloacetate 

Apparent Km Apparent  V.,~x Apparent Km Apparent  Vmo~ 
(~LM) (Ixmoles/min/ml enzyme) (~zM) (~moles/min/ml enzyme) 

0 109 :X: 3 2.25 ::~ 0.03 10.6 _t_ 0.7 1.13 ::~ 0.02 
2 202 ::L 22 2.46 ~ 0.16 9.2 i 0.8 0.75 -4- 0.02 
5 368 =f- 35 2.73 ::t= 0.20 10.1 -t- 1.2 0.57 =~ 0.06 

The enzyme activity was assayed in the presence of 105 m M  KCI. When used as the fixed substrate,  the concentration of oxaloaeetate was 
50 ~tM and that  of acetyl-CoA was 0.1 mM. The apparent K~  and Vm~ values ( ~  SE, n = 4) were determined according to WILKINSOS 18. 
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Table IV. Effect of KC1 and AMP on the inhibition of the citrate 
synthase from Rhodospirillum rubrum by NADH 

Concentration of KCI (mM) (I)0. 5 (~M) Apparent n 

0 4.7 --  2.25 d: 0.07 
35 6.1 --  2.37 • 0.24 

105 9.6 --  1.79 ~ 0.19 
210 23.0 -- 1.70 + 0.04 

Concentration of AMP ([zM) 

0 6.1 --  2.37 • 0.24 
2.5 16.8 --  2.03 ~_ 0.13 
5.0 21.5 --  2.34 • 0.20 
7.5 31.0 --  2.22 ~ 0.10 

10.0 36.0 --  2.14 -4- 0.17 

The assay conditions were as previously described 11, except for the 
concentrations of AMP and IKC1 which were as stated in the Table, 
and that  of NADH, which was varied from 0 to 70/zM. The concen- 
tration of KCI in the experiments related to the effect of AMP was 
kept constant at 35 raM. 0.3 [xg of purified enzyme were used per 
assay. The apparent n values (q-: probable EM; n ~ 5) and (I)e.5 
values for NADH (NADH concentration for half-maximal inhibition) 
were calculated as previously described 19. 

Table V, Deinhibition of the citrate synthase from Rhodospirillum 
rubrum by AMP 

Concentration of NADH (~xM) (A)0.5 ([zM) Apparent n 

6.4 1.6 1.66 =t: 0.05 
16.1 4.3 1.84 q- 0.26 
32.0 10.4 2.17 q- 0.07 
64.0 17.5 2.79 • 0.11 

The experimental conditions were similar to those given in the 
legend to Table IV, except for the fixed NADH concentrations stated, 
the concentrations of AMP, which were varied between 0 and 20 p.M, 
and that  of KCI, which was kept constant at 105 mM. The apparent 
n values (~2 probable E M ; n  -- 5) and (A)0.~ values for AMP (AMP 
concentration for half-maximal stimulation of enzyme activity) 
were calculated from Hill plots considering only the portion of the 
enzyme activity due to the AMP effect, as previously described ~9. 

s y n t h a s e  f r o m  t?. spheroides h a s  a lso  b e e n  r e p o r t e d  to  be  
i n h i b i t e d  b y  A T P ,  a l t h o u g h  in  t h e  l a t t e r  c a se  t h e  i n h i b i -  
t i o n  w a s  n o n - c o m p e t i t i v e  t o w a r d s  b o t h  s u b s t r a t e s  4. 
T h e  e n z y m e  f r o m  R. capsulate w a s  r e p o r t e d  n o t  to  be  
i n h i b i t e d  b y  A T P  ~. 

T h e  R. rubeum c i t r a t e  s y n t h a s e ,  l ike  t h e  e n z y m e s  f r o m  
R. capsulata 3 a n d  R. spheroides 4, w a s  s t r o n g l y  i n h i b i t e d  
b y  N A D H  (Tab l e  IV) ;  t h e  k i n e t i c s  of  i n h i b i t i o n  w a s  
s i g m o i d a l .  T h e  e f f ec t  of  N A D H  w a s  c o u n t e r a c t e d  b y  
KC1, w h i c h  i n c r e a s e d  t h e  (I)0..5 for  N A D H  w i t h  s o m e  
d e c r e a s e  in  t h e  a p p a r e n t  n,  a n d  b y  A M P ,  w h i c h  a l so  
c a u s e d  a n  i n c r e a s e  in  t h e  (I)0.5 w i t h o u t  s i g n i f i c a n t  v a r i a -  
t i o n  in  t h e  a p p a r e n t  n ( T a b l e  IV) .  T h e  c u r v e s  o f  e n z y m e  
d e - i n h i b i t i o n  b y  A M P  were  a lso  s i g m o i d a l ;  b o t h  t h e  
(A)0. 5 for  A M P  a n d  t h e  a p p a r e n t  n i n c r e a s e d  w i t h  t h e  
c o n c e n t r a t i o n  of  N A D H  ( T a b l e  V). T h e  i n h i b i t i o n  b y  
N A D H  w a s  n o n - c o m p e t i t i v e  t o w a r d s  o x a l o a c e t a t e ;  t h e  
k i n e t i c  p a t t e r n  for  a c e t y l - C o A  b e c a m e  s i g m o i d a l  in  t h e  
p r e s e n c e  o f  t h e  i n h i b i t o r .  T h e  a p p a r e n t  n v a l u e  fo r  a c e t y l -  
CoA i n c r e a s e d  f r o m  1.08 :k 0.01 in  t h e  a b s e n c e  of  N A D H  
to  1.73 + 0.04 in  t h e  p r e s e n c e  o f  6 ~zM N A D H ;  t h e  cor -  
r e s p o n d i n g  (S)0.5 v a l u e s  ( c o n c e n t r a t i o n  o f  a c e t y l - C o A  
r e q u i r e d  for  h a l f - m a x i m a l  ve loc i t y )  we re  0.6 a n d  1.1 raM, 
r e s p e c t i v e l y .  T h e  e n z y m e  w a s  n o t  i n h i b i t e d  b y  ~-oxo-  
g l u t a r a t e  a t  c o n c e n t r a t i o n s  u p  to  10 r a M ,  e i t h e r  in  t h e  
a b s e n c e  o r  in  t h e  p r e s e n c e  o f  KC1. T h e r e f o r e ,  t h e  c i t r a t e  
s y n t h a s e  f r o m  R. rubrum s h o w s  t h e  p r o p e r t i e s  to  be  
e x p e c t e d  f r o m  s i m i l a r  e n z y m e s  f r o m  G r a m  n e g a t i v e  
b a c t e r i a  w h i c h  do  n o t  f e r m e n t  g l u c o s e  3,16, b e i n g  d i s -  
t i n c t l y  d i f f e r e n t  f r o m  t h o s e  o f  G r a m  p o s i t i v e  b a c t e r i a .  
T h e  e f f ec t s  of  N A D t t  a n d  A M P  a r e  s i m i l a r  to  t h o s e  de -  
s c r i b e d  for  t h e  e n z y m e s  f r o m  R. capsulata3 a n d  R. sphe- 
voides 4. T h e r e  a r e  s o m e  d i f f e r e n c e s ,  h o w e v e r ,  in  t h e  e f f ec t  
of  A T P ;  t h e  a c t i v a t i o n  b y  KC1 h a s  n o t  b e e n  r e p o r t e d  for  
t h e  Rhodopseudomonas e n z y m e s  3, 4. 

T h e  i n h i b i t o r y  r e s p o n s e  of the R. rubrum e n z y m e  to  
N A D H  a n d  A T P  s u g g e s t s  t h a t  i t  wi l l  be  s t r o n g l y  i n h i b i t e d  
u n d e r  p h o t o s y n t h e t i c  c o n d i t i o n s ,  w h e r e  b o t h  t h e  con -  
c e n t r a t i o n  of  N A D H  a n d  t h e  a d e n y l a t e  e n e r g y  c h a r g e  c a n  
be  e x p e c t e d  to  be  h igh3 ,  4. A l t h o u g h  t h e  e f f e c t s  r e p o r t e d  
h a v e  b e e n  s t u d i e d  in  v i t r o ,  i t  is p o s s i b l e  t h a t  t h e y  a r e  
i n v o l v e d  in  t h e  e n z y m e  r e g u l a t i o n  in  v ivo ,  s i nce  t h e y  we re  
e v i d e n t  a t  r a t h e r  h i g h  c o n c e n t r a t i o n s  of  KC1, w h i c h  
m i g h t  be  p r e s e n t  i n s ide  l i v i n g  b a c t e r i a l  cel ls .  
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Effect of Heat T r e a t m e n t  on the A T P a s e  Act iv i ty  of Various  S a r c o p l a s m i c  Ret i cu lum Preparat ions  
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Summary. C a 3 + - s t i m u l a t e d  A T P a s e  a c t i v i t y  of  s a r c o p l a s m i c  r e t i c u l u m  (SR) p r e p a r a t i o n s  is a c t i v a t e d  a f t e r  a s h o r t  
p e r i o d  of  p r e i n c u b a t i o n  a t  t e m p e r a t u r e s  b e t w e e n  40 a n d  45 ~ b u t  for  t e m p e r a t u r e s  h i g h e r  t h a n  48 ~ p r o n o u n c e d  
d e n a t u r a t i o n  is o b s e r v e d .  H e a t  d e n a t u r a t i o n  is d e c r e a s e d  if M g  3+ or  K +  a r e  p r e s e n t  d u r i n g  h e a t  t r e a t m e n t .  

L e a k y  s a r c o p l a s m i c  r e t i c u l u m  (SR)  ve s i c l e s  c a n  be  
p r e p a r e d  b y  t r e a t m e n t  w i t h  v a r i o u s  a g e n t s  s u c h  as  
p h o s p h o l i p a s e  A 2, d i e t h y l e t h e r  ~, E D T A  4 a n d  X - 5 3 7 A  5, 
a Ca 3+ i o n o p h o r e .  A f t e r  e a c h  of  t h e s e  t r e a t m e n t s ,  t h e  
m e m b r a n e  ves i c l e s  lose  t h e  a b i l i t y  to  a c c u m u l a t e  Ca 3+, 
a l t h o u g h  t h e y  r e t a i n  t h e  A T P a s e  a c t i v i t y  in  s o m e  f o r m ,  
a n d  h a v e  b e e n  u t i l i z e d  b y  s e v e r a l  i n v e s t i g a t o r s  to  s t u d y  
p h e n o m e n a  r e l a t e d  to  t i le  e n z y m e  2-7. 

In this work we studied the behaviour of SR prepara- 
tions previously treated with diethylether, EDTA and 
X-537A with respect to heat denaturation of the ATPase 
enzyme and its stabilization by cations. 

Materials and methods. Sarcoplasmic reticulum mem- 
branes were isolated from rabbit skeletal muscle as 
described previously s. Immediatly after isolation, sam- 
ples of SR were treated with 8% (v/v) diethylether ac- 


