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S t u d i e s  on  P r o t e o l y t i c  D i g e s t i o n  of  M y o s i n  f r o m  R e d  a n d  White  Ske l e ta l  M u s c l e s  of  the  R a b b i t  

P r o t e o l y t i c  e n z y m e s  are  wide ly  used  as s t r u c t u r a l  
p robes  in s t u d y i n g  mo lecu l a r  p rope r t i e s  of myos in .  I n  
th i s  s t u d y  we h a v e  i n v e s t i g a t e d  t r y p t i c  a n d  c h y m o t r y p t i c  
d iges t ion  of m y o s i n  i so la ted  f rom red  a n d  w h i t e  musc les  
of t h e  r a b b i t  in a n  a t t e m p t  to  o b t a i n  more  i n f o r m a t i o n  
on  t h e  di f ferences  in t he  s t r u c t u r e  of m yos i n s  s tud ied .  
Dif ferences  b e t w e e n  t h e s e  2 k i n d s  of myos in ,  r e f l ec ted  
for  e x a m p l e  b y  d i f fe ren t  e n z y m a t i c  ac t i v i t y ,  a re  i m p o r -  
t a n t  f r o m  t h e  p o i n t  of v iew of  t h e  r e l a t i o n  b e t w e e n  m y o s i n  
s t r u c t u r e  a n d  func t ion .  

Myos in  was p r e p a r e d  b y  t he  d i l u t i o n  a n d  p r e c i p i t a t i o n  
p r o c e d u r e L  Red  musc les  used for  t h e  p r e p a r a t i o n  of 
m y o s i n  were t h e  soleus, s emi tend inosus ,  c ru reus  a n d  in te r -  
t r an sve r sa r i u s ,  w h i t e  muscles  were t h e  a d d u c t o r  m a g n u s  
a n d  v a s t u s  la teral is .  

F i g u r e  1 shows  t h a t  m y o s i n  f r o m  w h i t e  musc les  is 
d iges ted  b y  t r y p s i n  m o r e  r a p i d l y  t h a n  m y o s i n  f rom r ed  
muscles .  Th i s  d i f ference  p r o b a b l y  ref lec ts  d i f ferences  in  
t h e  mo lecu l a r  s t r u c t u r e  of t he se  2 myos ins ,  s t ud ied  for  
e x a m p l e  b y  v i scos i ty  m e a s u r e m e n t s  a f t e r  t r y p t i c  diges-  
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Fig. 1. Tryptic and chymotryptic digestion of myosins. To a solution 
of myosin containing 0.5M KC1, 17 ml]4 r Tris, pH 7.5, and 7 mg of 
protein/ml, trypsin or chymotrypsin (twice respectively, 3 times 
crystallized) were added at 25°C (ratio of enzyme to myosin of 
1 : 250, w/w). Digestion was stopped by adding TCA (final concentra- 
tion 5%). NPN was determined in the filtrate after digestion by the 
Conway micro diffusion technique ~. Circles: tryptic digestion, tri- 
angles: chymotryptie digestion, open symbols: NPN from white 
myosin, closed symbols: NPN from red myosin. 

9 

8 

~o  

x =  

% 

E 

I 10 30 40 50 50ram 

Fig. 2. The release ot proline during tryptic digestion of red and 
white myosin. For details see Figure 1. Proline was determined by 
the method of TROLL and LINDSL~Y s. O - - O  Peptides from red 
myosin, • • peptides from white myosin. 

t i on  ~. B o t h  v i scos i ty  m e a s u r e m e n t s  a n d  t he  d e t e r m i n a -  
t i on  of N P N  fo rmed  d u r i n g  pro teo lys i s  c o r r e s p o n d  to  a n d  
ref lect  d i t f e ren t  processes.  I n  our  e x p e r i m e n t s ,  t h e  differ-  
en t  r a t e  of t r y p t i c  d iges t ion  was  obse rved  in b o t h  ear l ier  
a n d  l a t e r  s tages  of proteolys is ,  sugges t ing  t h a t  s t r u c t u r a l  
d i f ferences  b e t w e e n  r ed  a n d  w h i t e  m y o s i n  conce rn  t he  
p r o t e o l y t i c  s ens i t i ve  a r ea  of m y o s i n  a n d  o t h e r  p a r t s  of 
t h e  m y o s i n  molecule .  T h e  a m o u n t  of pep t i de s  re leased  b y  
chymotD~ps in  was  p rac t i ca l l y  t h e  same,  w h e n  r ed  a n d  
wh i t e  myos in s  were  compared .  Th i s  r e su l t  m a y  poss ib ly  
be  due  to  t h e  wide r  spec i f ic i ty  of c h y m o t r y p s i n .  

The  c o n t e n t  of pro l ine  in t he  p r o t e i n  molecule  or in  i t s  
p a r t  is cha rac t e r i s t i c  a n d  co r responds  to  t h e  a m o u n t  of 
~-hel ix  in  t h e  molecule.  I t  was  s h o w n  t h a t  p a r t s  of t h e  
m y o s i n  molecule  differ  in  t h e  a m o u n t  of prol ine .  P ro l ine  
is a l m o s t  a b s e n t  in  LMM, h ighe r  a m o u n t  of p ro l ine  was  
f o u n d  in  H M M  4. T h e  p ro t eo ly t i e  sens i t ive  a rea  of m y o s i n  
c o n t a i n s  a n  u n u s u a l l y  h igh  a m o u n t  of  pro l ine  5. W e  
m e a s u r e d  t h e  c o n t e n t  of p ro l ine  in p c p t i d e s  re leased  
d u r i n g  t r y p t i c  d iges t ion  of red  a n d  wh i t e  myos in .  W h e n  
t h e  c o n t e n t  of p ro l ine  was d e t e r m i n e d  in  t he  p e p t i d e s  
re leased  as a f u n c t i o n  of t he  e x t e n t  of proteolys is ,  essent i -  
a l ly  d i f f e ren t  resu l t s  were  o b t a i n e d  b y  b o t h  myos in s  
(F igure  2). I n  t h e  ear ly  s tages  of d iges t ion  h i g h  c o n c e n t r a -  
t ions  of p ro l ine  were  re leased,  b o t h  b y  red  a n d  w h i t e  
myos in ,  b u t  p e p t i d e s  f rom red  m y o s i n  c o n t a i n e d  3 0 - 4 0 %  
m o r e  p ro l ine  t h a n  p e p t i d e s  f rom w h i t e  myos in .  Most  of 
t he  pep t ides  re leased  d u r i n g  ear ly  s tages  of t r y p t i c  diges- 
t i on  ar ise  f rom t h e  fas t  r e ac t i on  process,  p r e s u m a b l y  f rom 
t h e  p ro tease - lab i l e  bel t .  The  c o n t e n t  of p ro l ine  was  also 
d e t e r m i n e d  in n a t i v e  myos in s  a n d  i t  was  found  t h a t  red  
a n d  w h i t e  myos in  con t a in s  t h e  same  a m o u n t  of p ro l ine  
(3.05%).  F r o m  these  resu l t s  i t  can  be ca lcu la ted  t h a t  non-  
d iges ted  f r a g m e n t s  of r ed  m y o s i n  c o n t a i n  less p ro t ine  t h a n  
those  of w h i t e  myos in .  A s s u m i n g  t h a t  t he  model  H M M  
a n d  LMM w i t h  p r o t e o l y t i c  sens i t ive  a r ea  in t he  m i d d l e  
p a r t  of m y o s i n  molecule  is va l id  also for r ed  myos in ,  we 
can  conc lude  t h a t  red  m y o s i n  c o n t a i n s  m o l e  p ro l ine  in 
t h e  p ro t eo ly t i c  sens i t ive  a rea  a n d  less p ro l ine  p r o b a b l y  in 
H M M  t h a n  w h i t e  myos in .  N o t  v e r y  m u c h  is k n o w n  a b o u t  
t he  di f ferences  b e t w e e n  molecu la r  p rope r t i e s  of w h i t e  a n d  
red  myos in .  Never the less ,  t he  d i f f e ren t  c o n t e n t  of p ro l ine  
in pep t i de s  f rom r ed  a n d  w h i t e  m y o s i n  a p p e a r s  to  be  
r e l a t ed  to  t h e  c o n f o r m a t i o n a l  s t a t e  of n a t i v e  m y o s i n  
molecules .  

Zusammen[assung. Dcr  Verg le ich  de r  t r y p t i s c h c n  u n d  
c h y m o t r y p t i s c h e n  M y o s i n s p a l t u n g e n  aus  weissem u n d  
r o t e m  K a n i n c h e n m u s k e l  e rg ib t :  Nichte iwei l3s t ickstoffbi l -  
d u n g  zeigt  d u r c h  T r y p s i n  eine schnel le re  M y o s i n s p a l t u n g  
im weissen Muskel ;  C h y m o t r y p s i n  s p a l t e t  be ide  Myos ine  
m i t  g le icher  Geschwind igke i t .  
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