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t h e  chol ine  a c e t y l t r a n s f e r a s e  a c t i v i t y  o b s e r v e d  was  t h e  s am e  as in ~amples  of  these  
t issues p r e p a r e d  by  c o n v e n t i o n a l  methotL~ (Ta'.fle I). 

Vee or ig ina l ly  h a d  the  idea  o f  us ing  ce l lophane  s i m p l y  as a c o n v e n i e n t  vehic le  
for in~ . r t ing  fresh t issue in to  a smal l  t e s t  t l tbe.  I t  was  an  u n e x p e c t e d  piece  o f  gcxJd 
for-tune to  find t h a t  t i ~ u e  smea r s  a n d  sec t ions  were  ac t ive  w i t h o u t  f iar ther  t r e a t m e n t ,  
W e  had  a s s u m e d  t h a t  t h e y  would  be  on ly  as ac t i ve  as u n t r e a t e d  h o m o g e n a t e s  o f  
Hervou.~ t issue a nd  were  p ropos ing  to  act ivz . te  t h e m  e i t h e r  b y  ad d in g  a s u r f a c e - a c t i v e  
reagent  to  t tw incuba te ,  wi th  d u b i o u s  c h a n c e s  o f  success,  or  b y  a p p l y i n g  ultr ;c,  on ic  
: ibrat i~ms (which e f fec t ive ly  a c t i v a t e  some p r e p a r a t i o n s )  to  the  i n c u b a t i o n  m e d i u m  
a f t e r  t he  t issue ha d  been  i m m e r s e d  in it. As i t  t u r n e d  o u t  no  f u r t h e r  t r e a t m e n t  was  
nece.~sary. H o w e v e r ,  we do  no t  as y e t  k n o w  b y  w h a t  m e a n s  t h e  a c t i v a t i o n  o f  t h e  
iis.~tte, on g:a_ss or  ce l lophane ,  or o f  t he  h o m o g e n a t e s  on f i l ter  p a p e r  is eff'~cted. 

I t  ,~ents p r obab l e  t l ta t  t he  i m p o r t a n t  f a c t o r  in  all t h r e e  m e t h o d s  is t h a t  t i le 
e n z y m e  is ¢,xailahle to  i ts  s u b s t r a t e s  o v e r  a l a rger  su r face  t h a n  is p r o v i d e d  when  
hom oge n i z e d  t issue is a d d e d  to  t he  m e d i u m  in the  usua l  w ay .  I f  so, t h e  a c t i v a t i n g  
effect  of  e t he r  m a y  no t  be. due  to  t he  re lease  o f  occu l t  e n z y m e ,  as is s o m e t i m e s  
a~sumed,  bu t  to  an  effect  on  t he  e n z y m e - c a r r y i n g  par t i c les  wh ich  lead to  t he i r  m o r e  
even  tlistmrsal t h r o u g h  the  i n c u b a t i o n  fluid.  

To  s u m m a r i z e ,  t h r ee  m e t h o d s  o f  p r e p a r i n g  smMl samples  o f  n e r v o u s  t i ssue for  
e s t i m a t i n g  the i r  chol ine  a c e t y l t r a n s f e r a s e  are  descr ibed .  "/'he first  m e t h o d ,  su i t ab le  for  
all t y p e s  o f  t issue, is to  a p p l y  an h o m o g e n a t e  in smal l  v o l u m e  to  f i l ter  pape r ,  d r y  i t  
and  i n c u b a t e  the  i m p r e g n a t e d  pape r  in a so lu t ion  c o n t a i n i n g  the  s u b s t r a t ~  r e q u i r e d  
for ace ty l eho l in2  ~ynthesis .  T h e  second,  su i t ab le  for  samples  o f  u p  to  ~- m g  o f  sof t  
t;.~sues, is to  m a k e  a smea r  o f  t he  t issue on  ce l l ophane  a n d  i n c u b a t e  it  in t h e  u su a l  
way .  In the  th i rd  m e t h o d ,  su i t ab le  for  "all t y p es  o f  tig,~ue, f r e sh - f rozen  ~ c t i o n s  re-  
p lace  th4, ti,~gtte .~mear. W:.th all t h r ee  m e t h o d s  t h e  chol ine  aeetyl transfera~ge a c t i v i t y  
o f  the  ti.~gue t e s t e d  was f o u n d  to  be equa l  to  or  in exee~,~ o f  t h e  a c t i v i t y  o f  the  s am e  
t issues  p r e p a r e d  by  es tab l i shed  p rocedures .  
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P h e s p h o g l y c c r a t c  k inase  ( A T P :  D-3 -phosphug lyce ra t e  z - p h o s p h o t r a n s f e r a s e ,  E.C. 
2 .7 .2 .3 . ) ac t iv i ty  has  been  d e m o n s t r a t e d  in a g r ea t  v a r i e t y  o f  a n i m a l  a n d  v eg e t a l  
tiss, ue~ t. T h e  e n z y m e  has  been  c rys ta l l i zed  f ro m  yeas t  b y  B0CHI~R a a n d  p a r t i a l l y  
pur i f ied  f r om pe a  seeds  ~. The  purificatlo.-, ~ . d  .some p r o p e r t i e s  o f  t h e  r ,xbbi t -muscle  
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e n z y m e  h; tve bc~n r e c e n t l y  c t e ~ r i b e d  b y  C z o g  Ax D B~'CH~-R in a p r e l i m i n a r y  r e p o r t  4 
p_._rtd b y  RAO ANI> OE,GPI~R ~. 

In  the  p r e ' a m t  inves t iga t i~m,  an  advar ' . -ed  ,~age of  pu r i f i ca t ion  o f  pho~pho-  
g l y c e r a t e  k inase  f r o m  ch icken  b r e a s t  mu.,~-Ie has  been  r e a c h e d  b y  a r a t h e r  :;imple 
p r o c e d u r e ,  a n d  .~)me p r o p e r t i e s  of  the  pur i f ied  ~oIut ions h a v e  bee~, i n v e s t i g a t e d .  All 
f r a c t i o n a t i o n  p r o c e d u r e s  were  ca r r i ed  ou t  a t  2". T h e  m i n c e d  musc le  wa~ e x t r a c t e d  
w i t h  r. 5 ,:ol. x m b l  E D T A  (bl-I 7.o) for  x It a n d  c e n t r i f u g e d  a t  ~z otx~ rev. /miai .  T h e  c lea r  
s u p e r n a t a n t  was  b r o u g h t  to  p H  8. 4 a n d  a (NtI~J~SOa so lu t ion  {pH 8.4) ~ low 'y  a d d e d  
unt i l  550.o s a t u r a t i o n  wa.~ reached .  Af t e r  t :entr i f iagat ion,  solid a m m o n i u m  s u l p h a t e  was  
a d d e d  to  the  s u p c r n a t a n t  a n d  the  t '~llowing f r a c t i o n s  were  succes s ive ly  i so l a t ed :  
5 5 - 6 5 %  : 6 5  7 0 0 / 0  . o - o  "" 7 ~ 5 / o  sa tn .  A b o u t  4o'3.~ of  t he  t o t a l  ini t ial  activi*_v was  pre~ent  
in the  l as t  f r ac t ion ,  c o r r e s p o n d i n g  to  a 3 . 5 -  to  3.8-f~ld increa.-~, in -gI'~eciftc a c t i v i t y .  

A f t e r  d i a ly s i s  a g a i n s t  I rum E D T A  the  - o ~ - " "  . / - 'J~ .,o sa tn .  f r ac t i on  wa~ f~eeze- 
drk .~  w i t h o u t  Io~s of  a c t i v i t y .  A b o u t  x g o f  t he  d : i ed  p o w d e r  w a s  d i s s o l v e d  in 5 ml  
b a r b i t o n e  a c e t a t e  buf fe r  ~ ( I  0.05, p H  8.z). Pa r t  of  the  m a t e r i a l  d id  no t  d i . ~ d v e  a n d  
the  p r e c i p i t a t e  w a s  c e n t r i f u g v d  down.  T h e  c lear  c o n c e n t r a t e d  .~flution w a s  t h e u  
f r a c t i o n a t e d  b y  zone  e l e c t r o p h o r e s i s  on a 3 c m  × 75 c m  cel lulose b e d  vertic 'M c o l u m n  s, 
in t h e  ~ame  buf fe r  a t  4", "l'he field s t r e n g t h  app l i ed  w a s  a b o u t  x4 V /cm.  A f t e r  4 e, h, 
t h e  c o l u m n  w a s  e l u t e d  wi th  t he  b a r b i t o n e  a c e t a t e  buf fe r  0t a fl0w r a t e  o f  z , o  ml /h ,  
i o - m l  f r a c t i o n s  be ing  col lec ted .  P ro t e i n  a n d  a c t i v i t y  d i , t r i b u t i o n  in the  d i f t e r en t  
f i a c t i o n s  a re  r e p r e s e n t e d  in Fig. x. 

T h e  c h e m i c a l  e n z y m i c  a_~-~ty, u,~ing h y d r o x y l a m i n e  as  t r a p p i n g  a g e n t  s in t he  
i n c u | ~ t i o n  m e d i u m ,  h a s  been  sa t i s f : : c to r i lv  used  a f t e r  s l igh t  m o d i f i c a t i o n  for  a c t i v i t y  
m e a s u r e m e n t s  t h r o u g h o u t  t he  variou.~ s t a g e s  o f  pur i f ica t ion .  S u b s t r a t e  c o n c e n t r a -  
t i ons  a n d  m~.~ay p r o c e d u r e  were  t h o ~  previo t t~ ly  d e s c r i b e d  a e x c e p t  t h a t  4 n)M 
c y s t e i n e  w a s  a d d e d  to  t he  i n c u b a t i o n  m e d i u m  a n d  t h e  h y d r o x y l a m i n e  c o n c e n t r a t i ~ n  
wa~ redu~'ed f r o m  I M to  o.5 M. I t  was  als~ found  n e c e s s a r y  to  r e m o v e  h e a v y -  
m e t a l  i m p u r i t i e s  f i 'om the  h y d r o x y i a m i n e  (Merck,~ b y  t r e a t m e n t  w i t h  8 - h y d r o x  v- 
qu ino l ine  ¢. Ac t iv i t i e s  w e r e  t ~ t i m a t e d  e i the r  f r o m  ttne op t i ca l  c h a n g e  a t  _1.9o m!z 
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Fig. I. Zort¢ e!c~ctrophorc.gi~ m harbitone ;~cetate Duffer (/ 0.05. pH 8.zj of the 7 ° 9S°g ammo- 
nium sulphate precipitate (pH 8.4~ from chicken breagt mu,c, cle extract, f ,  start.  I~--O. protein 
concentration (gllo~ml,~. × . . . . .  ×, phosphoglycvrare kinas¢ .~rpecAfic ac~_ivtty (arbitrary 

unit/rag prot~inl. 
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TABLE I 

PURIFICATION OF P | IOSI~IOGLYCgRATE KINAt t .K  FROM CilICKRlq" BREAST MU~C1.E 

(m~) r%/ 

Muscle ~-xtract" xo 20o t too 
70--95% satn. (NH,)tSO t (pH 8.4) z o o o  3.8 _¢t.G 
After freeze-drylng and ditmolution 748 3.8 z g z  
Z,mc electrophoreaia a t  p l I  8.2 

frltctiun a 9 53 t7. ] 8.9 
frgction 3o-31 52 t 9.7 ! o 

" F r o m  3 I o  g m u s c l e +  

a f t e r  25-min  i n c u b a t i t m  a t  37 ° b y  r e f e r ence  to  a c a l i b r a t i o n  c u r v e  e s t a b l i s h e d  ~ ' i th  
the  originad e x t r a c t ,  o r  f r o m  t h e  in i t ia l  v e l o c i t y  c a l c u l a t e d  f r o m  t h e  progr~-~s c u r v e  
<ff the  e n z y m i c  r eac t i on .  

U n d e r  the  tes t  cond i t i ons ,  the  m o s t  a c t i v e  p h 0 s p h o g l y c e r a t e  k i n a s e  f r a c t i o n s  
e l u t e d  f r o m  the  e l e c t r o p h o r c s i s  c o l u m n s  u s u a l l y  c o n v e r t e d  4 7 5 / z m o l e s  s u b s t r a t e / m l /  
r a in / rag  a t  37 °, t h u s  b e i n g  n e a r l y  2o t i rues  m o r e  a c t i v e  t h a n  t h e  o r ig ina l  e x t r a c t .  
T h i s  d e g l e e  o f  pu r i f i ca t ion  a p p e a r s  t o  be  c lose  to  t h a t  o b t a i n e d  b y  B u n E  a a/. (un-  
pub l i shed)  as s t a t e d  b y  CZOK A.N'D Bi)CHEk i a n d  is h i g h e r  t h a n  t h a t  d e s c r i b e d  b y  
o t h e r s  6. Q u a n t i t a t i v e  d a t a  for  a t y p i c a l  e n z y m e  p r e p a r a t i o n  a r e  g i v e n  in T a b l e  I. 

T h e  pur i f ied  p r e p a r a t i o n s  were  f o u n d  to  b e  f ree  o f  t h e  fo l lowing  e n z y m i c  a c t i v i t i e s :  
a - g l y c e r o p h o s p h a t e  d e h y d r o g e n a s e  (EC x.x.x.8),  a c y l p h o s p h a t a s e  (EC 3 .6 . r ,7 ) ,  
ATPa.~e. d i p h o s p h o g l y c e r o m u t a s e  (EC 2.7 .5 .4) ;  t h e y  c o n t a i n e d  o n l y  t r a c e s  o f  g ly -  
c e r a l d e h y d e p h o s p h a t e  d e h y d r o g e n a s e  (EC z . z . I ,  xz), a n d  t r i o s e p h o s p h a t e  i s o m e r a a e  (EC 
5-3-i .  x), a n d  s h o w e d  s o m e  m y o k i n a s e  (EC 2.7.4.3) a c t i v i t y .  T h i s  l a s t  c o n t a m i n a t i o n  h a s  
t ~ e n  e s t i m a t e d  t o  r e p r e s e n t  less t h a n  5 %  o f  t h e  p r o t e i n  c o n t e n t  o f  t h e  a c t i v e  f r ac t i ons .  

On free e l ec t rophor~s i s  in p h o s p h a t e  bu f f e r  ( I o . z ,  p H  7,6),  a p r e p a r a t i o n  
x8 t i m e s  m o r e  a c t i v e  t h a n  the  m u s c l e  e x t r a c t  ( c o m b i n e d  f r a c t i o n s  ~t 9 a n d  3o, Fig.  x) 
showed  t w o  g r a d i e n t ~ r e p r e s e n t i n g  7 8 %  a n d  220/0 o f  t h e  t o t a l  p ro t e in .  T h e  d e ~ e n d -  
ing m o b i l i t y  o f  the  m a i n  c o m p o n e n t  w h i c h  c o n t a i n s  t he  e n z y m e ,  w a s  a b o u t  
- -0 .  9-  t o  -s  c m  t V - t  s e c - L  T h e  s a m e  p r e p a r a t i o n  s e d i m e n t e d  u n i f o r m l y  in t h e  u l t r a -  
c en t r i f uge  ~ i t h  a coeff ic ient  saa,w ~ 3 . 4 " z o - l * s e c ,  c lose tu  t h e  v a l u e  3 . 2 - I o - t = 5 o c  
which  has  been  d e t e r m i n e d  for  t h e  y e a s t  e n z y m e  D. T h e  a b s o r b a ~ m y  coeff ic ient  a t  
28o m #  x~-as low, as  for  the  y e a s t  e n z y m e  z, b u t  s t i l l  v a r i e d  f r o m  p r e p a r a t i o n  to  p r e -  
p a r a t i o n .  T h e  e n z y m e  was  found  to  be  a c t i v a t e d  b y  c y s t e i n e  a n d  e v e n  m o r e  b y  
E D T A  wtfich a lso  a c t i v a t e s  t h e  r a b b i t - m u s c l e  e n z y m e  6. 
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