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Activation of Ca 2+ uptake by acetyl phosphate in muscle microsomes 

BADER AND SEN 1 and YOSmDA, IZUm AND NAGAI* have shown a K+-dependent 
ace ty l  phospha tase  ac t i v i t y  in microsome p repa ra t i ons  of guinea pig k idney  cor tex  
and  bra in .  On the  bas is  of these  obse rva t ions ,  a poss ible  role of ace ty l  phospha te  in 
the  Ca*+-transport  sys tem of skele ta l  muscle mic rosomes  was inves t iga ted .  

Skele ta l  muscle microsomes  were p repa red  as prev ious ly  descr ibed 3 and  s to red  
at  - -5  ° unt i l  use. All  p r epa ra t i ons  used  were less t han  36 h old. In  a s t a n d a r d  assay,  
t he  i ncuba t ion  m e d i u m  cons is ted  of 8 mM T r i s - m a l e i c  ac id  buffer (pH 6.8), 4 mM 
MgS04, o . I  mM 45CaC12, 2 mM T r i s - o x a l a t e ,  12o mM KC1, and  specified a moun t s  of 
ace ty l  phospha te .  The  t o t a l  vo lume was usua l ly  2.5 ml. The  reac t ion  was s t a r t e d  b y  
the  add i t i on  of microsomes  ( to ta l  of I mg prote in)  and  s topped  af te r  5-rain incuba t ion  
at  37 ° b y  fi l tering the  mix tu re  th rough  a Mill ipore filter ( type H A ;  average pore  size, 
0.45 ~). In  all  exper iments ,  cont ro l  exper iments  wi thou t  microsomes  or  wi th  micro-  
somes bu t  wi thou t  ace ty l  phospha te  were performed,  o.o5-ml a l iquots  of the  f i l t ra tes  
were dr ied  on a p lanche t t e  and  coun ted  in a gas-flow counter .  The percentage  of Ca 2+ 
bound  to  microsomes  was ca lcula ted  f rom the  r a d ioa c t i v i t y  of the  incuba t ion  med ium 
wi thou t  microsomes  (A) and  t h a t  wi th  microsomes  (B), according to  the  re la t ionsh ip :  
per  cent  of Ca 2+ b o u n d  = IOO × ( A - - B ) / A .  The ace ty l  phospha tase  ac t i v i t y  was de- 
t e l m i n e d  b y  measur ing  the  unhyd ro lyzed  aee ty l  phospha te  in the  f i l t ra te  as the  
h y d r o x a m a t e  b y  the  m e t h o d  of L i p m a n n  and  Tut t le .  The d i l i th ium sal t  of ace ty l  
phospha te  (Sigma Chemical  Co.) was conver ted  to  the  Tr is  sal t  b y  passing i t  over  
a cooled Dowex 5oW-X8 column in Tris  f o lm  and then  neut ra l iz ing  wi th  I M Tris. 
CaC12 was purchased  f rom A b b o t t  Rad io -Pharmaceu t i ca l s .  All  the  o ther  reagents  
were of ana ly t i ca l  grade.  
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Fig. i. Activation of Ca ~+ uptake by acetyl phosphate. The incubation medium was as described 
in the text; incubation time, 5 min. The reaction was started by the addition of mierosomes 
(total of I m g  protein). A. Ca ~+ uptake, The figure shows a typical experiment. Similar results 
were observed in 20 different microsome preparations tested. B. Acetyl phosphatase activity in 
the same experiment of A. 

Fig. 2. Ca ~+ uptake at different incubation intervals. The incubation medium was as described 
in the text; final volume of the mixture, io ml. The reaction was started by the addition of micro- 
somes (total of 4 mg protein). Aliquots were filtered after different periods of incubation at 37 °. 
<~, ATP, final concentration in the reaction medium, o.2o raM; ~ ,  acetyl phosphate, final concen- 
tration in the reaction medium 0.30 mM. Similar results were observed in 4 different microsome 
preparations tested. 
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Fig. I shows that  skeletal muscle microsomes hydrolyze acetyl phosphate: Figs. 
I and 2 show that  acetyl phosphate can also be used as substrate for microsomal 
Ca 2+ uptake. Fig. 2 shows that  acetyl phosphate is a less efficient substrate than ATP, 
since larger amounts are required and the rate of Ca 2+ uptake is slower in the acetyl 
phosphate-containing system. 
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Fig. 3. Oxalate dependence. The incubation medium was as described in the tex t  except for the 
oxalate concentration. Acetyl phospha te  concentration, o.3 o raM. The reaction was s tar ted by 
the addition of microsomes (I mg protein). Incuba t ion  was for 5 rain at  37 °. Similar results  
were observed in 4 different microsome preparat ions  tested. 

Different reports have shown that  oxalate-Tris potentiates microsomal Ca 2+ 
uptake through the precipitation of Ca 2+ inside the microsomal structurea, 4. In other 
words, oxalate increases the microsomal Ca 2+ retention capacity. Fig. 3 shows that  
oxalate-Tris also potentiates microsomal Ca 2+ uptake when acetyl phosphate is used 
as substrate. 

HgC12, at a concentration of 4" lO-5 M, completely inhibits microsomal Ca 2+ 
uptake when either ATP or acetyl phosphate is used as substrate. Ouabain, up to 
a concentration of I raM, did not inhibit microsomal Ca 2+ uptake. 

In conclusion, the data presented show that  acetyl phosphate can substitute 
ATP as a substrate for microsomal Ca ~+ uptake. 
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