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Short Communications and Preliminary Notes 

Apyrase action of an actomyosin-l ike protein f rom a sea-anemone 

Accord ing  to  the  w o r k  of MEHL l, a m y o s i n - n a t u r e d  p ro te in  is no t  found in the  sea-anemone,  
Cribrina xantho-grammica. However ,  th is  a p p a r e n t  absence m i g h t  be due to  the  diff iculty of cell 
d i s in tegra t ion .  R e c e n t l y  we were able  to  ob t a in  an ac tomyos in - l ike  subs tance  h a v i n g  an apyrase  
ac t ion  from the  sea-anemone,  Anthopleura japonica. 

Two or th ree  an ima l s  (8-9 g w e t  weight)  were cooled for i hour  a t  o ° C. Af ter  the  con ten t s  
of the  coelenteron were removed,  the  whole bodies were washed,  minced  wi th  scissors as finely as 
possible,  and  m a d e  up in to  a suspens ion  drop by  drop in the  X,Veber-Edsall so lu t ion  ( to ta l  vo lume :  
20 ml ;  final m o l a r i t y :  0.6 M KC1, 0.04 M NaHCO s and  o.oi  M Na2CO3), us ing a glass-rod homo- 
genizer.  The  suspens ion  was p laced  for a b o u t  3o hours  in a re f r igera tor  and  then  an ac tomyos in - l ike  
pro te in  was e x t r a c t e d  and  purif ied by  the  c onve n t i ona l  me thod ,  as descr ibed elsewhere ~. 

The three-  or four- t imes  p r ec ip i t a t ed  p r e p a r a t i o n  was qu i t e  soluble  in 0.6 3 I  KC1 and  eas i ly  
p r ec ip i t a t ed  in o.o 3 M KC1. This  p ro te in  t h r e a d  s h r a n k  s l igh t ly  on add i t ion  of adenosine  t r i p h o s p h a t e  
(ATP) and the  so-cal led supe rp rec ip i t a t i on  w i t h  ATP was  also c lear ly  observed  to  t a k e  place, t h o u g h  
ve ry  slowly,  in the  presence of o . i  iV/ KC1. The two  p h e n o m e n a  are essen t ia l ly  the  same  as in r a b b i t  
a c tomyos in  (see3). This ac tomyos in - l ike  pro te in  ca t a lyzed  the  hydro lys i s  of ATP a t  an apprec iab le  
rate.  The inorganic  p h o s p h a t e  (P) l ibe ra ted  by  the  enzyme  ac t ion  was measured  by  the  m e t h o d  of 
LOHMANN AND JENDR~SSIK 4. Deta i l s  in the  enzymic  assay  h a v e  been repor ted  p rev ious ly  2. 

The enzyme  a c t i v i t y  was more  g rea t ly  enhanced  by  Mg ++ t h a n  by  Ca ++, regardless  of K+ 
concen t r a t ion  be tween  o.14 and o.54 M. The  per  cen t  increase was  abou t  ioo  and 300 in the presence 
of f rom 3.3" IO-~ to  3-3" IO-3 M CaC12 and  of f rom I.O. lO -3 to  3.3' lO-3 M MgC1 v respect ive ly .  Ca ++ 
inh ib i t ed  cons iderab ly  the  a c t i v a t i o n  by  Mg++. These facts  are seen in Table  I. An op t i ma l  a c t i v i t y  
was found a t  37.5 ° C a t  p H  7.0 in the  presence of e i ther  Mg++ or Ca ++, as i l lus t r a t ed  in Fig. i.  This  
enzyme  is no t  an adenos ine  t r i p h o s p h a t a s e  in a s t r i c t  sense, r e m o v i n g  the  two  energy-r ich  p h o s p h a t e  
g roups  f rom ATP. A t y p i c a l  t i m e - a c t i v i t y  course is p re sen ted  in  Fig. 2. Much concen t r a t ed  enzyme  
showed such an apy ra s e  ac t ion  even in a shor t  t i m e  of incuba t ion .  The apyrase  is no t  so hea t - lab i le  : 
30 % of the  a c t i v i t y  was  i n a c t i v a t e d  on s t a n d i n g  for 3 ° m i nu t e s  a t  37.5 ° C a t  p H  7.0 w i t h o u t  ATP. 
Q10 was a b o u t  2 be tween  9 ° and  29 ° C. Qp was a round  20o a t  37.5 ° C and p H  7.o. 

T A B L E  I 

EFFECT OF K, Mg AND C a  IONS ON THE SEA-ANEMONE APYRASE ACTIVITY 

Condi t ions :  o.o 5 3f  h i s t id ine  buffer;  0.43 mg  pro te in ;  ATP = 6o t*g labi le  P ;  To ta l  vo lume  = 3.0 ml. 
I n c u b a t e d  for IO m inu t e s  a t  37.5 ° C and  p H  7.0. 

Final conch. (M/l)  o] 
I*~ P liberated 

K+ Mg ++ Ca++ 

o. i  4 --- __ 5.6 
o. I4  - -  3 . 3 "  l O - 8  I2.0 
0-I4 3.3" I0--3 - -  21.(3 
0"I4 3.3'  Io-3 3-3" I ° - a  19.5 
o.I4 3.3" IO-3 9.9 '  lO-3 I3.9 
0.34 - -  3-3" lO-3 1°.5 
o.34 3.3" Io-3 - -  18.3 
0.54 - -  3.3'  IO 3 9-3 
o.54 3.3" I ° - a  - -  16.5 

These apy ra se  proper t ies  of the  con t rac t i l e  p ro te in  f rom the  sea -anemone  are a p p a r e n t l y  
different  f rom those  of ac tomyos ins  f rom the  o ther  an ima l s  so far as repor ted  (see2). I t  r ema ins  
possible t h a t  a m y o k i n a s e  or a w a t e r - e x t r a c t a b l e  a py r a se  m i g h t  be st i l l  c o n t a m i n a t e d  in the  p re sen t  
p repara t ions .  Bu t  pur i f ica t ion  by  the  conven t iona l  procedure,  such as repea ted  prec ip i ta t ion ,  could 
not  a l te r  the  enzymic  charac ters .  This  con t rac t i l e  p ro te in  m a y  be of a p r imi t i ve  na ture .  
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Fig. I. pH-act iv i ty  curve of the sea-anemone 
apyrase activity. 3.3" IO-a M MgC12 (×  x )  
or CaC12 (O O); o.14 M KC1; ATP = 12o ttg 
labile P. Other  conditions are the same as in 
Table I except tha t  p H  of the reaction mixture  

varied. 
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Fig. 2. Time-activity curve of tile sea-anemone 
apyrase activity. 3-3" IO-a 2~I MgC12 ( × × ) 
or CaC12 ( O - - - - O ) ;  o.14 Jll KC1 Other  condi- 
tions are the same as in Table I except tha t  

incubation time varied. 
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Formation de s6rylarginine 
pendant I'activatien du chymotrypsinog~ne de boeuf 

L'isolement  r~cent d 'une chymotryps ine  poss6dant  une seule chaine ouverte  I nous a incites 
"X schdmatiser  de fagon nouvelleI, 2 quelques-unes des r~actions de prot6olyse conf6rant au chymo- 
trypsinog~ne une activit6 chymot ryps ique  plus ou moins intense. Le sch6ma propos6, d'ailleurs 
approximat i f  et pr61iminaire, diff6re de celui de GLADNER ET NEURATH 3 par  le fair qu'il  pr6voit 
Ia format ion de un ou de plusieurs peptides (d6sign6s par  le symbole X-Base) aussi bien pendant  
l 'act ivat ion "rapide ''4 donnan t  naissance ~ l 'enzyme-d que pendan t  l 'act ivation "lente ''5 engendrant  
l 'enzyme-a.  

Afin de v6rifier la validit6 de ce sch6ma, nous avons trait6 X o ° et p H  = 7.6 des solutions -~ 
2. 4 % de chymotryps inog~ne 5 fois cristallis6 par  des quant i t6s  de t rypsine  telles que la concentrat ion 
finale en enzyme soit o.o6 et 0.02 % (activation rapide) ou 0.056. lO-2% (activation lente). Apr~s 
des laps de temps  variables (io rain-48 h), nous avons nlesur6 la teneur  en azote non-prot6ique 
des solutions et leur activit6 chynlot ryps ique  vis-a-vis de l 'ac6tyl-L-tyrosine 6thyl ester. Quelle que 


