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Re~u le 12 avril 1957 

Short Communications 

Some observations on the extra-protein of cross-striated muscle 

SZENT-GYoRGYI el al. 1 repor ted  t h a t  when  glycera ted  myofibri ls  are ex t r ac t ed  wi th  KC1 solu t ions  
of h igh  ionic s t r eng th  wi th  added  MgCI z and  A T P  or p y r o p h o s p h a t e ,  myos in  passes  into solut ion 
toge the r  wi th  ano the r  fract ion which  is soluble a t  low ionic s t r eng th .  

VILLAFRANCA ~ s tud ied  the  s ame  fraction fur ther ,  which  he  called " E x t r a - P r o t e i n " ,  bo th  in 
g lycera ted  and  fresh myofibri ls .  He  sugges ted  t h a t  it is ano the r  f ibrous protein,  which  in addi t ion  
to myos in ,  act in,  and  t ropomyos in ,  is leached ou t  of myofibr i ls  when  t hey  are t rea ted  wi th  a n y  
m e d i u m  su i tab le  for t he  ex t r ac t ion  of myos in .  He pointed  ou t  t h a t  i ts  v iscosi ty  is reduced by  
increas ing  the  ionic s t r eng t h  of t he  solution,  bu t  i ts  intr insic  viscosi ty  is lower t h a n  t h a t  of t ropo-  
myos in  unde r  the  s ame  condi t ions .  Moreover,  it is prec ip i ta ted  a lmos t  comple te ly  a t  lower 
(NH4)zSO4 concen t ra t ions  t h a n  t ropomyos in .  

Whi le  s t u d y i n g  myofibr i l lar  pro te ins  in v i t amin  E-deficient  rabbi ts ,  we also observed  t h a t  
a pa r t  of  the  pro te in  mater ia l ,  Ghich  is ex t rac ted  by  concen t ra ted  KCI, is soluble a t  low ionic 
s t r eng th ,  b u t  our  resu l t s  indicate  t h a t  it  is no t  a pure  prote in  and  t h a t  some  of its proper t ies  differ 
f rom those  repor ted by  VILLAFRANCA. 

The  purpose  of th i s  no te  is to give a shor t  accoun t  of our  obse rva t ions  in no rma l  rabbi ts ,  
to which t he  obse rva t ions  in rabbi t s  unde r  pathological  condi t ions  will be related.  

Myofibrils were p repared  f rom fresh musc le  of  no rma l  r abb i t s  by  the  m e t h o d  described by  
PERRY AND GREY 3, s l ight ly  modified, and  were ex t rac ted  wi th  high ionic s t r eng th  buffers (0. 5 M 
KCI, o.o 4 M K p h o s p h a t e  buffer, p H  6.2-8.6;  in some cases, o.ol M Na~P20  v and  o.oo1 M MgC1 z 
were added).  The  ex t r ac t  was  separa ted  by  cent r i fuga t ion  a t  29oo0 g and  dia lysed 2o-24 hour s  
aga ins t  0.o32.5 M KCI con ta in ing  o.0o5 M K p h o s p h a t e  buffer  p H  7-t ; t he  prec ip i ta te  was  removed  
by cent r i fuga t ion ,  and  the  s u p e r n a t a n t  concen t ra ted  by  su spend ing  it  a t  o ° in a dialysis  bag  in 
front  of  a fan.  Th i s  pro te in  fraction,  which is ex t r ac ted  wi th  myos in  and  ac tomyos in  and  is soluble 
a t  low ionic s t r eng th ,  did no t  exceed 7 % of the  to ta l  myofibri l lar  prote in .  

Elec t rophores is  in t he  Pe rk in -E lmer  a p p a r a t u s  showed t h a t  the  ex t r ac t  is a m i x t u r e  of a t  
least  th ree  c o m p o n e n t s  (Fig. I ), t h e  re la t ive propor t ion  of which varies  according to the  condi t ions  
of ex t r ac t ion  : when  t he  ex t r ac t ion  was carr ied o u t  a t  lower pH,  the  fas tes t  c o m p o n e n t  was  m u c h  
increased in re la t ion to t he  others .  This  c o m p o n e n t  has  t he  same  mobi l i ty  as t r opomyos in ;  the  
cor responding  peak increases  when  pure  rabbi t  t r opomyos in  is added  to the  solut ion and  no spli t-  
t ing  can be de tec ted  even  af ter  prolonged electrophoresis .  The  viscosi ty  drop in the  mix tu re ,  on 
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addition of KCt, is clearly related to the a- 
n l ( l l l I l t  ( ) f  t h i s  c o n l p ( m e n t .  

A solubility curve in (Ntlt)2SO a of a 
sample extracted with K( ' l -pyrophosphate-  
MgCI 2 extends over a range from -,o % to 6o % 
sa tura t ion  and clearly shows a break at about  
4 ° % (Fig. 2); most  of the material appears  to 
precipitate between 4 ° % and 60 % saturat ion : 
this is the case with t ropomyosin.  

Fig. i. IClectrophoresis of a fraction extracted 
with o. 5 .II KCI containing O.Ol 3I Na pyro- 
phosphate  and o.ooi 31 MgCI 2 and o.l M K 
phosphate ,  pH 6. 5. 3"he ext rac t  was then treated 
as described in the text, and finally dialysed 
against  o.-6 M K('I containing, oo 5 M K phos- 
phate  buffer, pH 6.9. 1.8 mg protein/ml.  After 
4 h. (a) Ascending boundary ;  (b) Descending 

l×mndary. 
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Fig. z. Solubility curve at p t I  7.z of a fraction 
extracted with o. 5 3,1 KCI containing O.Ol M 
Na pyrophosphate ,  o.ool M MgCI 2 and o.l M K 
phosphate ,  pH 6.5. The ext rac t  was then treated 
as described in the text,  and the (NH4)sSO 4 
fractionation carried out  at 2o ° from a solution 
containing o.oI M KC1 and o.oI M K phos- 
phate  lmffer, pH 7.1. One w)l. protein solution 
(1.8 mg/ml) was mixture  with 2 vol. (NHa)2SO , 

solution of the appropr ia te  concentrat ion.  

I t  appears  then tha t  tile main component  of the protein extracted under the condit ions 
described above is identical with t ropomyosin.  The other  two components  have lower mobilities 
(3.2- io -s and 1.6- IO -s cm~/V/sec)* and sometimes appeared to be spli t t ing on prolonged electro- 
phoresis (4-6 h). Their identity is still uncertain. A relation might  be suggested with myosin y 
(DuBuISSON s,s) and protein Y (DuBmssoxLS).  The problem is also related to tha t  of adenylie 
acid deaminase, because the deaminase activity (estimated in o.225 M KCI containing citrate 
buffer, pH 6.5) of the mixture  was found to be quite appreciable, even when t ropomyos in  happened 
to In ~, the main component .  This is in agreement  with the view tha t  deaminase is not  identical 
with myosin (ENGELHARDT 9, NEWTON ANI) PERRy10). 
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- -  *Tl~es jva lnes  were est imated in o.25 M KCI containing o.o5 31 K phosphate  buffer, p i t  7.4- 


