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(1.33 X 10 -6 M m e t h y l  D - g a l a c t o p y r a n u r a n o s y l  residues) ,  
a n d  t h e  va lue  of t h e  Vraax of t h e  i n h i b i t e d  one was 
1.8 • 10 .6 mol  m i n  -1 a n d  of t he  n o n - i n h i b i t e d  one 
2.33 • 10 -6 tool ra in  -~, t h e  ac t ion  of iodine  on  t h e  i so la ted  
fo rm of pec t i ne s t e r a se  can  be  c h a r a c t e r i z e d  as non -  
compe t i t i ve .  
I n  o rder  to  d e t e r m i n e  t h e  n u m b e r  of molecules  of iodine  
b i n d i n g  to  t h e  enzyme,  a Hi l l  p lo t  was  used. W h e n  
log [vi/(vo-vi)~ was p l o t t ed  aga i n s t  t h e  log [ I~ ,  where  v i  
is t he  e n z y m e  a c t i v i t y  in  t h e  p resence  of i n h i b i t o r  a n d  
t he  vo t h e  a c t i v i t y  w i t h o u t  t h e  inh ib i to r ,  a s t r a i g h t  l ine 
was o b t a i n e d  (figure 3). T he  slope of t h i s  l ine (0.71) 
i nd ica t e s  t h a t  1 molecule  of iodine  is i n v o l v e d  in t h e  
i n t e r a c t i o n  w i t h  t h e  ca t a ly t i c  s i te  of t he  pec t ines te rase .  

T h e  r eac t i on  of iodine  w i t h  p ro t e in s  can  cause  S H  ox ida-  
t ion,  or i o d i n a t i o n  of t y ro sy l  a n d  h i s t i dy l  res idues ;  
t y ro sy l  res idues  are  i o d i n a t e d  more  read i ly  t h a n  h i s t idy l  
res idues  ~. To a sce r t a in  if t he  i n h i b i t i o n  of pec t ines t e r a se  
w i t h  iodine  could  be  due  t he  ox ida t i on  of free SH-groups ,  
t h e  ac t ion  of E l l m a n ' s  r e a g e n t  on  t h e  i so la ted  fo rm of 
pec t i ne s t e r a se  was  examined .  Neve r the l e s s  E l l m a n ' s  re- 
a g e n t  in  c o n c e n t r a t i o n s  of 10-4-10 -3 M in p h o s p h a t e  buf-  
fer  pI-I 8.0 was n o t  found  to  be  a n  i n h i b i t o r  of 1.1 • 10 -~ M 
pec t ines te rase .  Based  on  t he  resu l t s  o b t a i n e d  w i t h  t he  
i o d i n a t i o n  of t o m a t o  pec t ines te rase ,  t h e  p resence  of t y ro -  
sine in t h e  e n z y m e ' s  ac t ive  si te  can  be  assumed.  

7 W.L. Hughes, Ann. N. Y. Acad. Sci. 70, 3 (1957). 
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Summary. Mn++-s t i m u l a t ed  poly(A) s y n t h e t a s e  a c t i v i t y  of d ia lyzed  a m m o n i u m  su l fa te  f r ac t ion  ( 0 - 5 0 %  sa tu ra t i on )  
of nuc l ea r  e x t r a c t s  f rom r a t  l iver  is d e p e n d e n t  on  sa l t  a d d i t i o n  to  t he  i n c u b a t i o n  mix tu re .  The  co r r e spond ing  soluble  
cy top la smic  a c t i v i t y  is i n h i b i t e d  b y  t he  sa l t  c o n c e n t r a t i o n  requ i red  for nuc lea r  ac t iv i ty .  

Po ly (A  / s y n t h e t a s e  ac t iv i t i e s  (poly(A) po lymerase ,  t e r -  
m i n a l  r i b o a d e n y l a t e  t rans fe rase)  h a v e  been  found  in 
p roka r io t e s  as well  as in  t h e  nuc leus  1-3 a n d  t h e  cyto-  
p l a s m  ~-6 of euka ryo t i c  ceils. E n z y m e s  f rom b o t h  sub-  
cel lular  c o m p a r t m e n t s  of t h e  l a t t e r  o rgan i sms  h a v e  been  
ex t ens ive ly  pur i f ied  2-s; t h e  ques t ion ,  howeve r ,  s t i l l  re- 
ma ins ,  w h e t h e r  t h e y  are s e p a r a t e  en t i t i e s  or t he  same  
e n z y m e  u n d e r g o i n g  r e d i s t r i b u t i o n  u p o n  subce l lu la r  f rac-  
t i ona t ion .  W e  h a v e  found  t h a t  Mn++- s t i m u l a t ed  poly(A) 
s y n t h e t a s e  ac t iv i t i e s  of d ia lyzed  a m m o n i u m  su l fa te  f rac-  
t i o n a t e d  e x t r a c t s  f rom n u c l e u s  a n d  c y t o p l a s m  of r a t  l iver  
ceils, b e h a v e  d i f f e ren t ly  w i t h  r ega rd  to  sa l t  c o n c e n t r a t i o n  
in t he  t e s t  sys tem,  t h u s  p r o v i d i n g  a m e a n s  for  d i s t ingu i sh-  
ing  t h e  2 ac t iv i t ies .  

Methods. Male r a t s  of t he  W i s t a r  s t ra in ,  3 m o n t h s  old 
a n d  we igh ing  a b o u t  300 g were  used.  3 animals ,  f a s t ed  for  
24 h, were  kil led for each  expe r imen t ,  t h e i r  l ivers  w e r e  
w a s h e d  a n d  pooled.  All  t he  s u b s e q u e n t  ope ra t ions  were 
c o n d u c t e d  a t  0 -2  ~ The  o rgans  were minced  and  h o m o -  
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Effect of increasing concentrations of KCI A or (NH4)S() 4 B on dialyzed Mn++-stimulated poly (A) synthetase activity of ammonium 
sulfate fractions (0-50% saturation) of nuclear and cytoplasmic extracts from rat liver. The experimental conditions are described in 
the text. Each point represents the average of 4 determinations on 4 different pools of livers. The SEM was less than 10%. A-- A, cytoplas- 
mic activity; m--m, nuclear activity. 
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genized wi th  4 vol.  of 0.25 M sucrose, 10 mM Tris-HC1, 
p H  7.5, 2.5 mM KC1, 1 mM MgC12, passed th rough  4 
layers of cheese-cloth and centr i fuged a t  600 • g for 10 
min.  The  supe rna t an t  was fur ther  centr i fuged a t  10,000 • 
g for 10 min  to sed iment  the  mi tochondr ia ,  and then  the  
'crude soluble cy toplasmic  f ract ion '  was obta ined  by  
centr i fuging 90 min  a t  105,000 • g. The  600 • g nuclear  
pel let  was washed wi th  the  homogeniza t ion  med ium con- 
ta in ing  0.5% Tr i ton-X-100  and twice wi th  the  same me- 
d ium wi thou t  Tr i ton-X-100.  The  washed nuclear  f ract ion 
was suspended in 0.2 M KPi ,  p H  7.5, and ex t rac ted  for 
90 min  wi th  cont inuous  s t i r r ing 5. The  nuclear  suspension 
was then  centr i fuged for 90 rain a t  105,000 • g. This  was 
the  'crude nuclear  ex t rac t ' .  
The  2 crude ex t rac t s  were f rac t iona ted  wi th  solid (NHa) , 
SO~ (0-50% saturat ion) ,  the  prec ip i ta tes  were resuspended 
in a small vo lume  of 10 mM Tris-HC1, p H  8.2, and dialyzed 
exhaus t ive ly  against  t he  same buffer.  For  the  assay of 
poly(A) syn the tase  ac t iv i ty ,  the  tes t  sys tem conta ined  7 
100 mM Tris-HC1, p H  8.2 (37~ 2 mM di thiothre i to l ,  
1 mg /mt  poly(A) (from Miles), 1 mM [8-z~ClATP (1,200- 
1,500 cpm/nmole) ,  1 mM MnClz, app rox ima te ly  0.200 mg 
of protein ,  KCI (NH4)~SO 4 as indica ted  in the  legend to 
the  figure, and wa te r  to a f inal  vo lume  of 0.25 ml. T h a t  
a po tyadenyta t ion  reac t ion  is a lways measured  is demon-  
s t ra ted  by  the  comple te  dependence  of AMP incorpora t ion  
on the  addi t ion  of syn the t ic  po lyadeny la te  to the  react ion 
mix tu re  (data, no t  shown). 
Results and discussion. The figures A and B show the  ef- 
fect  of increasing concent ra t ions  of KC1 and (NH4)2SO 4 

on the  po lyadeny la t ion  ac t iv i ty  of dia lyzed nuclear  and 
cytoplasmic  a m m o n i u m  sulfate fractiorls. The  2 prepara-  
t ions exhib i t  a different  response to increasing ion con- 
cen t ra t ion  bo th  wi th  KCI and (NH4)~SO ~. W i t h  bo th  salts 
m a x i m u m  effect is obta ined  when the  same values  of 
ionic s t rength  are reached.  
The  dia lyzed a m m o n i u m  sulfate  f ract ions f rom nuclei h a v e  
no detec table  poly(A) syn the tase  ac t i v i t y  wi th  no addi t ion 
of salt  to the  incuba t ion  mixture .  This  a c t i v i t y  rises s teeply 
by  increasing salt  concent ra t ions  and reaches a peak  much  
higher  t h a n  t h a t  of the  cy toplasmic  ac t iv i ty .  The  la t te r  
is s l ight ly enhanced by  the  lowest  concen t ra t ion  of bo th  
salts used, b u t  i t  is s t rongly  inhibi ted by  the  concentra-  
t ions causing h ighes t  act ivi t ies  wi th  the  nuclear  ex t rac t .  
Thus,  under  our  exper imenta l  conditions,  i t  appears  pos- 
sible to dis t inguish the  Mn++-dependent  poly(A) p r imed  
poly(A) syn the tase  ac t iv i ty  of nuclear  ex t rac t s  f rom t h a t  
of cy toplasmic  ones on the  basis of a different  salt  re- 
qu i rement .  
Since we have  been working wi th  a crude enzyme prepara-  
t ion,  besides the  existence of a t  least  2 separa te  enzymes  
for po lyadenyla t ion  ac t iv i ty  wi th in  the  cell of eukaryotes ,  
o ther  possibili t ies cannot  be ruled out,  such as dissociat ion 
and reassociat ion of subuni ts  of the  same ol igomeric pro- 
tein,  as a consequence of subceltular  f rac t ionat ion  and 
salt  addi t ion  to the  tes t  system. 
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Summary. Specific act ivi t ies  of N A D P  isoci trate  dehydrogenase  and acetylchol inesterase  were s ignif icant ly higher  in 
muscle  fibres different ia ted,  in vi t ro ,  f rom myoblas t s  of adduc tor  magnus  (red) t han  pectoral is  ma jo r  (white) muscles 
10-day-old chick embryos.  This  is evidence,  as far as enzyme act ivi t ies  are concerned, t h a t  myoblas t s  f rom different  
t ypes  of skeletal  muscles are able to give, in t issue culture,  muscle fibres of di f ferent  propert ies ,  even  in the  absence 

of ne rve  supply.  

I t  is now f i rmly establ ished t h a t  muscle fibres arise by  
the  fusion of mononuc lea ted  myogenic  ceils 2, a, and t h a t  
in v ivo  d i f ferent ia ted  muscle fibres mani fes t  differences 
in s t ructural ,  cont rac t i le  and metabol ic  character is t ics .  
This  pe rmi t s  t h e m  to be classified into 3 main  types :  
whi te  fibres z W  (fast t w i t c h  and glycolytic),  red fibres ~R 
(fast tw i t ch  and oxidat ive)  and fiR (slow tw i t ch  and 
oxidat ive) .  Moreover  i t  is known f rom dene rva t ion  and 
cross- innervat ion  4, 5 t e n o t o m y  6-s, or local appl icat ions of 
anaes thet ics  9,10, t h a t  the  ma in tenance  and to some ex t en t  
the  acquis i t ion  of the  m a t u r e  character is t ics  of the  muscle 
f ibres are de te rmined  b y  thei r  mo to r  inne rva t ion  and 
func t iona l  ac t iv i ty .  
However ,  i t  is no t  ye t  well-known,  whether ,  dur ing the  
ontogenesis  of muscle fibres, the  var ious  character is t ics  
of fibres, as t h e y  appear  in v ivo,  resul t  only  f rom nervous  
and Iunc t ionna l  influences or whe the r  some of t h e m  are 
myogenic  in origin. T h a t  is to say, are some of the  pro-  
per t ies  of t he  d i f ferent  t ypes  of fibres re la ted  to t he  
exis tence of popula t ions  of myogenic  cells wi th  di f ferent  
potent ia l i t ies ,  the  ceils of a same popu la t ion  fusing to give 
a specific t y p e  of f ibre ? 

We  inves t iga ted  this  possibi l i ty  by  de termining  the  ca- 
pac i ty  of embryonic  myoblas t s  obta ined  f rom muscles 
which are known to be composed in the  adul t  by  only  one 
t y p e  of f ibre (co or t5), to give s epa ra t e ly ,  in vi t ro,  fibres 
wi th  s imilar  or  d is t inc t ive  characteris t ics .  This  present  
work  has been carried ou t  on myoblas t s  of 10-day-old 
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