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Amino Acid Activation in Ciona Ovary 
and Developing Egg 

One of t he  first  s teps  in pro te in  syn thes i s  is t he  ' ac t iva-  
t ion '  of the  amino  acids. The ac t iva t ion  occurs  b y  specific 
enzymes  ca ta lys ing  the  fo rma t ion  of amino-acy l  adeny la t e  
and  the  t r ans fe r  of amino-acy l  mo ie ty  f rom A M P  to  
specific R N A  acceptors l ,  L Leucine  d e p e n d e n t  A T P -  
p y r o p h o s p h a t e  exchange  a n d  t h e  teucine h y d r o x a m a t e  
fo rmat ion  has  been  d e m o n s t r a t e d  in X e n o p u s  egg a,*, a n d  
glycine ac t iva t ion  has  been  found  in sea urchinS. 

The  p re sen t  p a p e r  r e p o r t s  the  r a t e  of ac t iva t ion  of 
some na tu ra l  a m i n o  acids by  a m i n o - a c y l - h y d r o x a m a t e  
fo rmat ion  in the  presence  of e n z y m e  e x t r a c t  f rom Ciona 

Table I. Amino acid activation in Ciona egg 
(m~t moles of hydroxamate/mg proteins) 

Oocytes Unfertilized eggs Fertilized 30 min 

No. No. No. 
exp. Means-Vs.e. exp, Means ::L s.e. exp. meansq-s.e. 

GlycJne 8 22.t :]: 1.00 5 16.5 :~: 0.50 5 30.1 :]: 0.60 
Histidine 10 28.4 ± 1.27 4 18.1 :{: 0.31 4 27.8 4- 0.32 
Leueine 8 18.0 + 0.88 3 9.7 :j: 0.36 4 22.1 + 0.42 
Arginine 4 13.9 :~: 0.42 
Tyrosine 1 31.0 
Alanine 1 25.0 

The reaction mixture contains in 1 ml: 200 Iz moles Tris buffer, pH 
7.8; 10 [zmoles MgCl~; l0 btmoles ATP (adjusted to pH 7.8 with 
KOH); 1 tzmole salt-free NH~OH, 10 ptmoles L-amino acids, 0.5 ml 
of the enzyme fraction (2 mg protein). 
Time of incubation was 30 rain at 37*. The values represent the dif- 
ference of hydroxamate formation, in the presence and in the absence 
of added amino acid in the incubation mixture. 

ova ry  and  egg in ear ly  s tages  of deve lopmen t .  The  en- 
zyme e x t r a c t  was p r e p a r e d  as prev ious ly  descr ibed 6. The  
m e t h o d s  used for assaying h y d r o x a m a t e  f o r m a t i o n  were 
accord ing  to  HOAGLAND et  al .L 

The  a m o u n t s  of  t he  ac t i va t ed  a m i n o  acids p r e s e n t  in 
t he  ovary ,  t h e  unfer t i l ized  egg, and  t h e  egg 30 min  a f te r  
fer t i l izat ion,  are  shown  in Table  I. The  resul ts  show t h a t  
t h e  ac t iva t ion  ra te  of amino  acids is h igh  dur ing  the  
oogenesis,  decreases  in t he  m a t u r e  unfer t i l ized  egg and  
increases  a f te r  fer t i l izat ion.  The  increase  a f t e r  fer t i l iza t ion 
agrees w i t h  au to rad iog raph ic  and  b iochemica l  inves t i -  
ga t ions  which  show an  increased incorpora t ion  of label led 
amino  acids a f t e r  fer t i l izat ion s-xe. 

R e c e n t  r epo r t s  sugges t  also t h a t  messenger  R N A  be-  
comes  e v i d e n t  in the  r ibosomes  a t  fer t i l iza t ion ~:, ~2 

Table  I I  shows the  glycine ac t iva t ion  dur ing  the  ear ly  
deve lopmen t .  The  ac t iv i ty  of glycine ac t iva t ing  enzymes  
increases dur ing  the  s e g m e n t a t i o n  per iod and  comes up 
to  a peak  a t  gas t ru la t ion .  At  neuru la t ion  the  a m o u n t  of 
ac t iva ted  glycine decreases,  The h igh  ac t iv i ty  of ac t iva t -  
ing e n z y me s  a t  gas t ru la t ion  agrees w i th  the  r epo r t ed  
syn thes i s  of new enzymic  p ro te ins  in Ciona egg a t  th is  
stagOS, 14. Also in Ciona egg au to rad iog raph ic  research  
showed t h a t  glycine incorpora t ion  occurs a t  the  gas t ru la  
stage,  especial ly in to  t he  m e s e n c h y m a  and  the  p r e s u mp-  
t ive  neura l  t e r r i t o ry  9. 

More deta i ls  on m e t h o d s  and  resul ts  will be publ i shed  
e lsewhere  ~6. 

Riassunto. ~ s t a t a  s t u d i a t a  la a t t i vaz ione  di  a lcuni  
amini  acidi  negli  ovoci t i  ne l l 'uovo verg ine  e ne t l ' uovo  fe- 
c o n d a t o  di Ciona intestinalis. L ' a n d a m e n t o  del la  a t t i v a -  
zione della gl icina ~ s t a t e  segui to  s ine  alla neurulazione.  
I1 q u a n t i t a t i v e  di  amino  acidi  a t t i v a t i  ~ min imo  ne l l 'uovo  
vergine,  esso a u m e n t a  r a p i d a m e n t e  d o p e  la fecondazione.  
D u r a n t e  la gas t ru laz ione  la a t t i vaz ione  del la  gl icina 
raggiunge i valor i  maggiori .  

M. MOLINARO 

Istituto di Zoologia, Universith di Palermo (Italy), 
December 16, 1963. 

"Fable II. Gtycine activation in Ciona eggs 
(~zmoles hydroxamate/mg protein) 

No. of 
experiments  Means t P 

Ooeytes 8 

Unfertilized egg 5 

Fertilized 30 min 5 

8-16 btastomeres 6 

Early blastula 10 

Early gastrula 7 

Late gastrula 10 

Neurula 7 

2~.1 ~ l.OO 

16.5 :t: 0.50 

30,1 ± 0.60 

36.7 :{: 2.00 

31.7 4- 3,70 

42.4 :t: 3.00 

46.3 :t: 4,30 

32,0 :t: 1.96 

4.00 <: 0.01 

17.00 <:~ 0,01 

3.00 <~ 0.02 

1.50 ~: 0.I0 

i~.~0 < 0.05 

0.75 ~ 0.40 

3.10 ~ 0.01 

For assay methods, see Table I. 
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