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The homogenate  obtained f r o m  5-day r a t  e m b r y o s  (blastocyst) was found to ca ta lyze  the in-  
co rpora t ion  of  ADP-C i4 into ac id- insoluble  m a t e r i a l .  Incorpora t ion  of  A T P - C  14 was much 
l e s s  than that  of  ADP-C 14 under  the s a m e  condit ions.  The p r e s e n c e  of po lyr ibonucleo t ide-  
nucleotidyl t r a n s f e r a s e  in r a t  e m b r y o s  is postulated in the pre implan ta t ion  s tages  of  deve lop-  
ment .  

Synthetic ac t iv i ty  of polyr ibonucleot ide-nucleot idyl  t r a n s f e r a s e  (polyribonucleotide: o r thophospha te -  
nucleotidyl t r a n s f e r a s e ,  2.7.7.8; PNPase)  has  not h i ther to  been identified in an imal  t i s sues  [4]. Only th ree  
not ve ry  convincing r e p o r t s  on the p r e s e n c e  of such PNPase  ac t iv i ty  in an imal  t i s sue s  can be found in the 
l i t e r a tu r e  [2, 3, 6]. The absence  of synthet ic  PNPase  ac t iv i ty  in an imal  t i s sue s  can be a t t r ibuted to the fo l -  
lowing r ea sons :  1) loss  of  this enzyme act iv i ty  in the cou r se  of  i ts  isolat ion and purifictttion; 2) the p r e s e n c e  
of an inhibi tor  of this  enzyme act ivi ty  in an imal  t i s sues ;  3) d i sappea rance  of the synthetic  act iv i ty  of the en-  
z y m e  dur ing evolution. 

To examine the third poss ib i l i ty  the invest igat ion desc r ibed  below was c a r r i e d  out In o r d e r  to study the 
synthet ic  act iv i ty  of  PNPase  in r a t  e m b r y o s  in the pre implanta t ion  s tage of development .  

EXPERIMENTAL METHOD 

Female  r a t s  we re  autopsied on the 5th day of pregnancy.  The cornua of the i so l a t edu te rus  w e r e w a s h e d  
out with med ium No. 199 to obtain the em bryos .  By the 5th day of pregnancy  (examination under  the MBS-1 

TABLE i .  Incorpora t ion  of ADP-C 14 
and A T P - C  i4 into Acid- insoluble  Ma t e r -  
ial and Phosphoro lys i s  of  Poly-A Ca ta -  
lyzed by Enzymes of Homogenate of 5-  
Day Rat Embryos  

Reac~on 

Polymerization 

mospho,'ofysis 

Subsuate 

ADP'-04 

ATP-C 14 

Poly- A I 

45 
95 

97 

40 

188 
341 

110 

600 

0,765 
1,483 

0.48 

13,2 

s t e r eoscop ic  mic roscope)  the embryos  consis ted  of a b l a s t o -  
cys t  fo rmed  f r o m  26-60 b l a s t o m e r e s .  The tota l  number  of 
embryos  was counted. The zona pellucida was des t royed  
with p ronase .  The e m b r y o s  were  then r insed with med ium 
No. 199 to r e m o v e  the p ronase  and col lected with a m i c r o -  
syr inge .  The e m b r y o s  were  d i s in tegra ted  by f reez ing  and 
thawing th ree  t imes  in the m i c r o s y r i n g e .  The resu l t ing  
homogenate  was t r a n s f e r r e d  to tubes containing 50 pg  d e -  
oxyr ibonuc lease  d issolved in dis t i l led water .  

PNPase  act ivi ty  in the homogenate  of  the r a t  b l a s to -  
cys t s  was de te rmined  by the ADP-C 14 po lymer iza t ion  r e a c -  
t ion of phosphoro lys i s  of  polyadenylic acid (poly-A) in the 
p r e s e n c e  of o r thophospha te -P  32, as desc r ibed  p rev ious ly  
[1]. Unlike in the prev ious  expe r imen t s  the incubation m i x -  
tu re  for  the po lymer iza t ion  reac t ion  addit ionally contained 
100 pg  poly-A and 100 pg  bovine albumin.  Besides  the 
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usual  components  [1], the incubation m i x t u r e  for  t hephosphoro lys i s  reac t ion  contained 200 pg bovine a lbu-  
min.  

EXPERIMENTAL RESULTS AND DISCUSSION 

As shown in Table 1 the enzymes of the rat blastocyst homogenate catalyzed the incorporation of ADT- 
C 14 into ac id- inso lub le  m a t e r i a l .  With an i nc r ea se  in the n u m b e r  of b l a s tocys t s  f r o m  which the homogenate  
was obtained f r o m  45 to 95 the incorpora t ion  of ADP-C 14 was a lmos t  doubled. 

Only one enzyme ca ta lyz ing the po lymer iza t ion  of nuc leos ide-d iphosphates  and, in pa r t i cu l a r ,  of ADP 
is  at p r e s e n t  known, name ly  PNPase .  

The incorpora t ion  of ADP-C 14 into TCA-insoluble  m a t e r i a l  in these  expe r imen t s  sugges ts  that  an en-  
zyme  analogous to P NP as e  ex is t s  in homogenized r a t  b las tocys t s .  

Another poss ib i l i ty  could be that  the homogenized r a t  b las tocys t s  contain enzymes  phosphoryla t ing  
ADP to ATP,  which is then incorpora ted  into ac id- inso luble  m a t e r i a i  through the opera t ion  of enzyme s y s -  
t e m s  other  than PNPase .  One such s y s t e m  could be DNA-dependent RNA-po lymerase  and p o l y - A - p o l y m e r -  
ase .  This is  all  the m o r e  l ikely because  p o l y - A - p o l y m e r a s e ,  ca ta lyzing the synthes is  of po ly-A f r o m  ATP,  
has  now been found in animal  t i s s u e s  [5]. 

At tempts  we re  the re fo re  made  to detec t  the synthetic act iv i ty  of the b las tocys t  homogenate  us ing A T P -  
C 14 as subs t ra te .  These  expe r imen t s  showed (Table 1) that  ATP-C  14 was incorpora ted  under  the e x p e r i -  
menta l  conditions used  into ac id- insoluble  m a t e r i a l  to a much l e s s e r  degree  than ADP-C 14. These  r e su l t s  
con f i rm  the hypothesis  that  PNPase  is p r e sen t  in b l a s tocys t s .  

Since PNPase  ca ta lyzes  not only the po lymer iza t ion  of nucleoside diphosphates  but also the phosphoro l -  
ys i s  of polyr ibonucleot ides ,  t e s t s  were  c a r r i e d  out to detect  any poss ib le  phosphorolyt ic  act ivi ty  of the 
b l a s tocys t  homogenate .  These  expe r imen t s  showed that  on incubation of poly-A and or thophosphate-p32with  
the b l a s tocys t  homogenate  the label  was incorpora ted  into m a t e r i a l  adsorbed  on Norite (Table 1). The r e -  
sul ts  of the expe r imen t s  to study incorpora t ion  of o r t hophospha t e -P  32 into m a t e r i a l  adsorbed  on Nori te  do 
not t h e m s e l v e s  p rove ,  of  cou r se ,  that  this incorpora t ion  is due to the act ion of PNPase  p re sen t  in the b l a s to -  
cys t s .  Eowever ,  compar i son  of these  r e su l t s  with those of expe r imen t s  on the incorpora t ion  of  ADP-C14and 
A T P - C  14 sugges ts  that  PNPase  is p r e s en t  in the pre implan ta t ion  s tages  of  embryogenes i s  in r a t s .  

For the final ver i f ica t ion  of this hypothes is  it is n e c e s s a r y  next  to i so la te  and identify the po ly r ibo-  
nucleotide synthes ized  under  the exper imenta l  conditions used.  The final elucidation of  the r ea sons  why syn-  
thet ic  act ivi ty  of PNPase  is absent  in adult an imals  and p r e sen t  in the ea r ly  s tages  of embryogenes i s  could 
shed s o m e  light on the d i f ferent ia t ion  of  t i s sues  and the ro le  of  PNPase  in this p r o c e s s .  
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