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s t a ined  w i t h  Giemsa.  This  can  be  c lear ly  d e m o n s t r a t e d  
in t he  E u r o p e a n  field vole Microtus agrestis, where  m o s t  
of t he  la te  rep l ica t ing  cons t i t u t i ve  h e t e r o c h r o m a t i n  is 
conf ined  t 0 t h e  large sex-chromosomes .  I f  B r d U  is p r e sen t  
a t  t he  beg inn ing  (end) of t he  S-phase,  these  he t e rochro -  
m a t i c  regions are d a r k l y  (faintly) s t a ined  (Figure 1). 

Similar ly ,  t he  I acu l t a t ive  h e t e r o c h r o m a t i c  X - c h r o m o -  
some in m a m m a l s  is d i s t ingu i shab le  f rom i ts  e u c h r o m a t i c  
homologue  which  can  be  especial ly  useful  for ana lys i s  of 
t he  i n a c t i v a t i o n  p a t t e r n s  of a b n o r m a l  X - c h r o m o s o m e s  
(Figure  2). General ly ,  a close co r re l a t ion  exis ts  be t ween  
t he  b a n d i n g  p a t t e r n s  of the  ch romosomes  a f te r  B r d U  
i n c o r p o r a t i o n  a t  ear ly  (late) S-phase  and  G - b a n d i n g  
(R-band ing) ,  wh ich  has  been  a l r eady  descr ibed  s,9,1~ 
Thus ,  th i s  B r d U  t e c h n i q u e  has  some clear  a d v a n -  
tages  over  t he  3H-TdR a u t o r a d i o g r a p h y :  i t  is cheaper ,  
qu icker  and  p rov ides  a b e t t e r  reso lu t ion  for e x a m i n i n g  
t he  t i m i n g  of c h r o m o s o m a l  D N A  repl ica t ion.  As in m o s t  
cell l ines t he  d u r a t i o n  of G 2 phase  is r a t h e r  un i form,  t he  
t ime  of B r d U  r e m o v a l  or app l i ca t ion  is fa i r ly  cons t an t ,  
i r r espec t ive ly  of a n y  differences  in gene ra t ion  t imes.  

F u r t h e r m o r e  t he  t e c h n i q u e  can  be  used ins tead  of G- 
b a n d i n g ,  r esu l t ing  in a h igher  yield of well  b a n d e d  
me taphases ,  as well  as in t he  a d d i t i o n a l  iden t i f i ca t ion  of 
b o t h  X - c h r o m o s o m e s  in the  female.  
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Summary. H e a v y  m e r o m y o s i n  sub f r agmen t -1  (HMM S-I) was  p r epa red  b y  p a p a i n  d iges t ion  of a r te r ia l  myos in  or 
a c t o m y o s i n  a n d  was pur i f ied  b y  aga r os e - A T P  a f f in i ty  c h r o m a t o g r a p h y .  Pro teo lys i s  of c rude  a r te r ia l  myos in  suspen-  
sions was preceded  b y  solubi l izat ion.  HMM-S-1  t h u s  o b t a i n e d  consis ted  m a i n l y  of a 90,000 d a l t o n  po lypep t ide  and  
ful ly r e t a ined  the  K +- and  Ca~+-ATPase of t he  p a r e n t  myosin .  I t s  a f f in i ty  to  aga ro se -ATP  was c o m p a r a b l e  to  t h a t  
of ske le ta l  musc le  HMM S-1. 

The  s t u d y  of a r te r ia l  and  o the r  s m o o t h  muscles  is faced 
w i t h  unso lved  p r e p a r a t i v e  p rob lems  o r ig ina t ing  f rom a 
pecul ia r  so lubi l i ty  b e h a v i o r  of i ts  a c t o m y o s i n  and  f rom 
diff icul t ies  in s epa ra t i on  of ac t in  f rom i ts  myos in  pre-  
pa ra t ion .  Since aga r os e - A T P  af f in i ty  c h r o m a t o g r a p h y  
t e c h n i q u e  p r o v e d  useful  for t he  pur i f i ca t ion  of ac t ive  
f r a g m e n t s  of myos in  f rom s t r i a t ed  muscles  3 we were 
t e m p t e d  to t r y  and  app ly  th i s  p rocedure  in order  to  pre-  
pa re  pure  and  well def ined h e a v y  m e r o m y o s i n  (HMM S-1) 
f rom ar te r ia l  muscle.  A p r e p a r a t i o n  of th i s  s u b f r a g m e n t  
has  a l r eady  been  r epo r t ed  b y  HURIAUX ~ who overd iges ted  
myos in  w i t h  t r yps in  i n s t ead  of papa in ,  w h i c h  p r o v e d  to  
be  so specific a n d  useful  for t he  p r e p a r a t i o n  skele ta l  
myos in  s 1 (c.f.~). 

Ar te r i a l  a c t o m y o s i n  was p r epa red  f rom pig caro t ides  
accord ing  to  RIJSSELK Crude a r te r ia l  myos in  was ob-  
t a i n e d  b y  cen t r i f uga t i on  of a so lu t ion  of ac tomyos in  
(10 mg/ml)  in 0.6 M KC1, 0.1 m M  d i t h i o t h r i e t o l  (DTT), 
50 m M  Tris p H  7.6 and  10 m M  M g - A T P  for 6-12 h a t  
100,000 g. Sepharose  adipic  h y d r a z i d e - A T P  (agarose- 
ATP)  was p repa red  as p rev ious ly  descr ibed  7. 

Two app roaches  to t he  p r e p a r a t i o n  of a r te r ia l  HMM 
S-1 were fol lowed:  
1. P a p a i n  d iges t ion  (10 min,  25~ of m y o s i n  (5 mg/ml)  
in  suspens ion  a t  low ionic s t r e n g t h  (30 m M  KC1, 10 m M  
imidazole  p H  7 and  0.1 m M  DTT) a n d  pur i f i ca t ion  of the  
ac t ive  f r a g m e n t  b y  a d s o r p t i o n  to Sepharose  adipic-  
h y d r a z i d e - A T P  af te r  r e m o v a l  of insoluble  p ro t e in  b y  
cen t r i f uga t i on  (100,000 g, 45 min) ; 2. P a p a i n  d iges t ion of 
a r t e r i a l  a c t o m y o s i n  solut ion,  s epa ra t i on  of ac t in  b y  cen- 
t r i f u g a t i o n  for 45 rain  a t  100,000 g, r em ova l  of salt ,  A T P  

a n d  insoluble  p ro t e in  b y  dialysis  plus  cen t r i fuga t ion  and  
app l i ca t ion  to  the  a f f in i ty  co lumn  (for deta i ls  see legend 
to t he  Figure) .  

I n  the  course of e x a m i n a t i o n  of t he  effect  on the  yield 
a n d  ac t iv i t ies  of HMM S-1 of increas ing  p a p a i n :  myosin  
rat ios ,  i t  was obse rved  t h a t  p a p a i n  a t  a tow level (papain  : 
myos in  1/8000 1/2000 w/w) solubil ized m o s t  of t he  
A T P a s e  a c t i v i t y  w i t h i n  10 rain  a t  25~ SDS gel electro- 
phores is  of t he  100,000 g s u p e r n a t a n t  a f te r  th i s  per iod re- 
vea led  t h a t  mos t  of t he  myos in  was in the  fo rm of t he  
i n t a c t  200,000 d a l t o n  h e a v y  cha ins  of myosin ,  i.e. t h a t  
so lubi l iza t ion  was n o t  due to  proteolysis .  This  unusua l  
b e h a v i o r  p r o m p t e d  us to a p p l y  p a p a i n  in excess (1/200) 
to  insure  comple te  d iges t ion of t h e  myosin .  The  same 
p a p a i n :  myos in  ra t io  was found  a d e q u a t e  also in the  
d iges t ion of ac tomyos in .  

The  F igure  descr ibes  t he  a f f in i ty  c h r o m a t o g r a p h y  s tep 
in t he  pur i f i ca t ion  of HMM S-1 der ived  f rom ac tomyos in .  
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Prac t ica l ly  all t he  pro te in  exhib i t ing  ATPase  ac t iv i ty  
was adsorbed  and Muted as a sharp  peak  on increasing 
the  salt  concen t ra t ion .  SDS gel e lectrophoresis  of the  
eluted p ro te in  gave 3 bands  cor responding  to  110,000, 
90,000 and  70,000 da l ton  po lypep t ides  similar to those  
observed wi th  skeletal  HMM S-lS and 2 bands  corresp-  
onding to the  17,000 and 20,000 dal ton l ight  chains,  re- 
po r t ed  to  be associa ted wi th  smoo th  muscle myosin% 
W h e n  examined  by  sed imen ta t ion  veloci ty  analysis,  t he  
p repa ra t ion  behaved  as a homogeneous  protein .  

The specific ATPase  act ivi t ies  of the  e luted pro te in  a t  
p H  7.5 and  37~ were 2.5 lxmole/mg/min for Ca ~+- 
ac t iva t ion  (in 0.6 M KC1, 5 m M  CaCI~), 1.5 lzmole/mg/ 
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Affinity chromatography of arterial HMM S-1. 
Purification by agarose ATP of arterial myosin sufragment-1 ob- 
tained by papain digestion of actolnyosin. 10 ml of crude arterial 
actomyosin (10 mg/ml) in 0.5 M KC1, 20 mM imidazole pH 7, and 
0.1 mM DTT was digested by papain at 1/200 weight ratio for 10 min 
at 25~ and separated by centrifugation at 100,000 g for about 3 h 
after the addition of 10 mM Ag-ATP. It was dialyzed thoroughly 
(to remove Mg-ATP) against high ionic strength solution and then 
against the equilibrating buffer containing 30 mM KC1, 10 mM 
infidazole pH 7, 0.1 mM DTT and 1 InM EDTA. Any precipitated 
protein was removed by eenfrifugation at 30,000 g for 1 h. The crude 
snbfragment was applied on a 0.9 • 12 em Seph �9 adipic hydrazide- 
ATP column, previously equilibrated by the above solution, and the 
protein was eluted stepwise by t M KC1 in the same buffer. The frac- 
tion volume was 2 ml. 

min  for K+-ATPase  (in 0.6 M KC1, 10 m M  EDTA).  
These act ivi t ies  cor respond to  a roughly  2-fold increase as 
compared  to the  p a r en t  myosin.  In  presence  of MgC12 
(5 mM) at  low ionic s t r eng th  (~0.1) the  ATPase  ac t iv i ty  
was ve ry  low (2.5 nmole P l /mg/min)  as measured  wi th  
the  enzyme l inked assay descr ibed in 10. I t  could be acti-  
va t ed  UP to  5-fold af ter  addi t ion  of r abb i t  skeletal  act in  
exceeding the  concen t ra t ion  of S-1 up  to 100-fold. More- 
over, subsequen t  work  had  shown t h a t  the  ac t iv i ty  of 
acto-S-1 p roved  to  be d e p e n d e n t  on the  presence  of t race  
Ca 2+ and could be grea t ly  reduced  by  addi t ion  of EGTA 11. 
The ac t iva t ion  by  act in was similar in degree to t h a t  
observed previous ly  in ac t in -ac t iva ted  vascular  s mo o th  
muscle ATPase  12. 

On r ech roma tograph ing  the  dialyzed protein,  comple te  
adso rp t ion  occurred and elut ion by  a KC1 gradient  gave 
a sharp  peak  cen te red  at  0.2 M KC1 if E D T A  was in- 
c luded in the  buffers.  A s o m e w h a t  wider  peak  around 
0.6 M was Muted when  3 m M  MgC12 was present .  Similar 
effect  of MgC12 on the  af f in i ty  to  agarose hydraz ide  A T P  
of skeletal  muscle myosin  was ascr ibed previously  to t he  
meta l  ion-l inked spl i t t ing b y  myosin  of the  bound  ATP1K 

The m e t h o d  descr ibed is s imple and avoids the  diffi- 
culties involved in p repa ra t ion  of pure  ar ter ial  myosin  as 
well as undef ined,  unspecific overdigest ion of the  t ype  
observed af ter  t r y p s i n  t r e a t m e n t  4. The examined  ATPase  
proper t ies  of the  HMM S-1 ob ta ined  were undamaged ,  
inspire of the  fact  t h a t  some excess of papa in  had  to be 
applied.  The effect  of l imited proteolysis  on the  solubil i ty 
of crude ar ter ial  myos in  suggests  t h a t  it  can be a tool to  
explore t he  i nvo lvemen t  of ye t  u n k n o w n  factors  in th is  
p roper ty .  
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C O N G R E S S U S  

France 
29th Internat ional  Meet ing  on Electrical  
P h e n o m e n a  at M e m b r a n e  Level  

in Saclay, 72-15 October 7976 

The main  topics  are:  1. Bioenerget ical  s t u d y  of coupling 
mechanisms .  2. Elect r ica l  p h e n o m e n a  a t  exi table  mem-  
brane  level. The scientif ic p rog ram and regis t ra t ion  in- 
fo rma t ion  will be avai lable  by :  Dr. C .  Troyanowsky,  
General  Secretary,  Soci6t6 de Chimie physique ,  10, rue 
Vauquel in ,  F-75231 Par is  Cedex 05, France.  

Federal  Republ ic  of G e r m a n y  

6th Internat ional  Colour S y m p o s i u m  

in Freudenstadt (Black Forest), 27 September to 1 October 
1976 

Nine main  lectures and 28 discussion papers  will be  
presented .  The final  p rog ramme  m a y  be asked for f rom 
the  Gesel lschaft  Deu t sche r  Chemiker,  Secretar ia t ,  P. O. 
Box  90 04 40, D-6000 F r a n k f u r t  am Main 90, Federa l  
Republ ic  of Germany .  

C o r r i g e n d u m  

L. A. MITSCHER, J. v .  JUVARKAR and J. L. BEAL: 
Solacasine, a New Steroidal Alkaloid/rorn Solanum pseudo- 
capsicum Possessing Antimicrobial Activity, Expe r i en t i a  

32, 415 (1976). Formulae  1, 2 and  3 erroneously  depic t  a 
15, 16 fusion of the  heterocycl ic  r ings to  the  steroid 
skeleton.  The correc t  fusion is, of course, 16, 17. 


