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Attempt to Separate ATPase Activity 
from 5'-AMPdeaminase Activity of Myosin 

The  ac t in - f ree  myos in  f rom r a b b i t  muscle ,  c rys ta l l ized  
accord ing  to  SZENT-GYdRGYI, is a v e r y  ac t ive  d e a m i n a s e  
p r e p a r a t i o n ,  w i t h  t he  same  o rde r  of a c t i v i t y  as t h e  de-  
a m i n a s e  i so la ted  b y  SCHMIDT a n d  ~[{ALCKAR 1. 

The  s e p a r a t i o n  of  5 ' - adeny l i c  acid d e a m i n a s e  f rom 
m y o s i n  b y  h e a t  t r e a t m e n t  was  f i rs t  r e p o r t e d  b y  ENGEL- 
H&RDT et a l ) ,  LYUBIMOVA a n d  M&TLINA a, a n d  f u r t h e r  b y  
L a g  4 a n d  LOCKER ~. LEE ~ succeeded in c rys ta l l i z ing  5"- 
adeny l i c  acid deaminase ,  s t a r t i n g  f rom o n c e - p r e c i p i t a t e d  
m y o s i n  b y  m e a n s  of hea t ,  e thano l ,  a m m o n i u m  su lpha t e ,  
s a l t  a t  low c o n c e n t r a t i o n  a n d  ca lc ium p h o s p h a t e  frac- 
t i o n a t i o n .  

PERRY [ q u o t e d  b y  BAILEY, P r o t e i n s  2, 1004 (1954)] 
d e m o n s t r a t e d  in  w a s h e d  i so l a t ed  myof ib r i l s  A T P a s e  ac-  
t i v i t y  w i t h o u t  m y o k i n a s ~  a n d  d e a m i n a s e  a c t i v i t y .  

W e  t r i ed  to  s e p a r a t e  A T P a s e  a c t i v i t y  f r o m  5"-AMP- 
d e a m i n a s e  a c t i v i t y  of m y o s i n  b y  Ca p h o s p h a t e  gel 
f r ac t iona t ion .  

Myos in  was  p r e p a r e d  acco rd ing  to  SZ~N'r-G'/dRG~I ~ 
and,  a f t e r  one or two  p rec ip i t a t i ons  b y  d i lu t ion ,  the  
c rys ta l l ine  myos in  was  su spended  in w a t e r  a n d  freed f rom 
sa l t  b y  c e n t r i f u g a t i o n  a n d  r e p e a t e d  suspens ion  in bi -  
d is t i l led  w a t e r  un t i l  a c lear  a n d  v e r y  viscous so lu t ion  was 
ob t a ined ,  f rom w h i c h  no  m y o s i n  could  be  s e p a r a t e d  b y  
cen t r i f uga t i on .  

Ca lc ium p h o s p h a t e  gel ( two or  t h r ee  m o n t h s  old) h a d  
been  p r e p a r e d  acco rd ing  to  t h e  m e t h o d  desc r ibed  b y  
KEILIN a n d  HARTREE s. W e  a d d e d  to  t he  m y o s i n  so lu t ion  
in w a t e r  o n e - t e n t h  t h e  v o l u m e  of gel (17.5 m g  d r y  w e i gh t /  
ml). The  suspens ion  was  s t i r r ed  a n d  a f t e r  10 mil l  a t  2°C 
was cen t r i fuged .  The  p rec ip i t a t e  was  w a s h e d  twice  w i t h  
one  v o l u m e  of 0.01 M sod ium p h o s p h a t e  buf fe r  p H  6-8, 
s t i r red  a n d  cen t r i fuged  a f t e r  10 rain,  T he  suspens ion  was  
e lu ted  w i t h  ha l f  t h e  v o l u m e  of 0.1. M NaC1 in 0.01 M so- 
d i u m  p h o s p h a t e  buffer  p H  6.8. The  f r ac t ion  o b t a i n e d  h a d  
no t  m u c h  or  no t  a t  all p ro t e in s  a n d  enzymes .  T he  e lu t ion  
was  r e p e a t e d  w i t h  ha l f  t h e  v o l u m e  of 0-2 ?d NaCI in 
0-01 M s o d i u m  p h o s p h a t e  buf fe r  p H  6.8. T h e  f r ac t ion  
o b t a i n e d  h a d  cons ide rab le  A T P a s e  a c t i v i t y  a n d  o n l y  
t r a c e s  of d e a m i n a s e  ac t iv i ty .  Tiffs 0.2 M NaC1 f r ac t ion  
was also t e s t e d  for  t h e  two  m y o s i n  p r ope r t i e s :  (1) t h e  
c a p a c i t y  to  c o m b i n e  w i t h  ac t in ,  w h i c h  is ev idenced  b y  
m e a n s  of v i scos imet r i c  tes t ,  fol lowing ~V[oMMAERTSg; (2) 
t he  s u p e r p r e c i p i t a t i o n  as a c t o m y o s i n  a f t e r  ac t i n  add i t ion ,  
fol lowing SPICER 1°. The  f r ac t i on  e lu ted  b y  0.1 3 I  NaC1 in 
0.01 M s o d i u m  p h o s p h a t e  buf fe r  p H  6.8, in  e x p e r i m e n t  4, 
was  found  to be h o m o g e n e o u s  a t  t he  Sp inco  E u l t r a cen t r i -  
fuge. T h e  t h i r d  e tu t ion  w i t h  1.0 M NaC1 in  0.01 M s o d i u m  
p h o s p h a t e  buf fe r  p H  6-8 gave  ti le b u l k  of d e a m i n a s e  ac- 
t i v i t y  w i t h  t i le  r e m a i n d e r  of A T P a s e  ac t iv i ty .  
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Fractionation of myosin with Calcium phosphate gel: Enzymatic 
activity per mg of protein and total activity (activity of the total 

fraction eluted from the starting solutioll of myosin in water). 

.......... 5 ' -AMPde-To ta l  ] 
Fraction aminase/ activity ATPase/ Total 

mgprotein • mgprotein activity } I ......... 

I Exper iment  4 
Myosin in water  . . 124 48,000 205 39,000 t 
Eluted in 0-1 ll~/NaCI 20 800 312 10,490 I 
Eluted  in 0-2 3'/NaC1 30 2,400 232 18,600 [ 
Eluted in 1-0 3,1 NaC1 1410 48,000 ] 208 7,110 [ 

[ Exper iment  6 
Myosin in water  . . 208 15,000 82-7 5,900 ] 
Eluted  in 0.2 M NaC1 20 150 122.8 920 I 
Eluted in 1.0 3`I NaCI 1350 15,2(/0 122.8 38,000 I 

I 
The unity of 5'-AMPdeaminase is defined as d Eu, 5 = o.ool in 
4 × 10 -5 M 5'-AMP buffered with 0.01 M citric acid-NaOH pH 6.5 
at room temperature, when the reaction is of zero order. In experi- 
ment 4 ATPase was tested as specified by PERR'¢ 12 and the unity is 
defined as yof  Pinorg. liberated in 5 nlin at ~25°C. In experiment 6 
ATPase was essayed as specified by BOWEN and KERWIN 14 and the 

unity is defined as }, of Pinorg. liberated in 5 mill at 25°C. 

A T P a s e  a c t i v i t y  was essayed  a t  25°C b y  two  proce- 
dures :  (1) b y  e s t ima t ing ,  b y  the  m e t h o d  of ALLEN u, the  
ino rgan ic  p h o s p h a t e ,  l i be r a t ed  b y  t h e  e n z y m e  in the  
p resence  of Ca ++ u n d e r  t h e  cond i t i ons  i n d i c a t e d  by  
PERRyI~; (2) b y  e s t ima t i ng ,  b y  t he  m e t h o d  of F I s~E and  
SUBBAROw 1~, t h e  inorgan ic  p h o s p h a t e ,  l i be r a t ed  b y  the  
e n z y m e  in  t h e  p resence  of E D T A  u n d e r  t h e  condi t ions  
specif ied b y  BOWEN a n d  KERWI~ 1~. Th i s  second procedure  
was used for  i n h i b i t i n g  tt~e m y o k i n a s e  ac t ion .  

5 ' - A M P d e a m i n a s e  was t e s t ed  s p e c t r o p h o t o m e t r i c a l l y  
a t  r oom t e m p e r a t u r e  in  0.01 M c i t r i c - ac id -NaOH buffer  
p t{  6.5 u n d e r  the  cond i t ions  specif ied b y  NIKIFORUK and 
COLOWICK 15, 

Pro t e in s  were  d e t e r m i n e d  s p e c t r o p h o t o m e t r i e a l l y  by 
t h e  KALCKAR methodZ% 
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l~iass~tnlo 

Median t e  l ' a d s o r b i m e n t o  su Calcio fosfa to  gel e la suc- 
cessiwt e luzione a p H  6,8 con  soluzioni  a forza  ionica cre- 
scen te  si sono r iusc i te  a s epa ra re  f raz ioni  a v e n t i  diverse 
a t t i v i t ~  specif iche 5"-AMPdeaminaff ica  (mass ima  net 
c a m p i o n i  eluif i  con  1 M NaC1) e ATPas i ca .  L ' a t t i v i t ~  
A T P a s i c a  6 a s soc ia t a  al la  p r o p r i e t k  del la  mios ina  di for- 
m a r e  ac tomios ina .  
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