
PRELIMINARY NOTES 36I 

A ribonucleotide phosphorylase in chicken embryo 

The ability of chicken-embryo slices or mince to incorporate certain nucleosides as 
enzymically formed nucleotides into the cellular DNA and the polynucleotide pyri- 
mMines of RNA has been previously reported by FRIEDKIN ct al. 1 and by REICHARD". 

\Ve have recently found a ribonucleotide-polymerizing enzyme in the homogenate 
from 9-day-old chicken embryos. The enzyme activity was found to be mainly in the 
material sedimented at 7oo ?~ g. The m a x i n m m  activity of the crude enzyme, re- 
quiring the presence of Mg ++, was achieved at pH 7.2 bu t  was still strong at pH 8.o, 
whereas at pH 9.4 no detectable activity could be observed. Since we performed 
our experiments with an unpurified fraction, no statement can be made as yet 
concerning the questions whether nucleotide diphosphates or triphosphates represent 
the only substrate for the polymerase, or whether there is need for a highly poly- 
merized nucleotide strand as primer in the RNA-synthesizing process a 6. The presence 
of :1 nucleotide polymerase in embryonic extract, however, may help to elucidate its 
imoortance for cellular growth. 

All experiments were performed in duplicate and measurements made against 
a control in which the enzyme fraction had been preheated at IOO ° for 3 min. 

T A B L E  I 

SPECIFIC ACTIVITIES OF THE SOLUBLE NUCLEOTIDE FRACTIONS (NORIT FRACTIONS) 

The complete system contained in a total of 1.25 m l  : 1 6 o . o / t m o l e s  T r i s - H C 1  buffer of appropriate 
p H .  2 . o # m o I e s  MgC12, o . 2 t t m o l e  E D T A ,  l o . o / z m o l e s  K +, 5.o # m o l e s  A D P ,  A M P  or ATP,  o . t  
/~iil,]le 1,2H2POa, 2o.o H.C 32p (3 . i .  io¢ c o u n t s / r a i n ) ,  o.25 m l  c o r r e s p o n d i n g  to  66o 725 /~g  protein 

of the homogenate or of tile homogenate fraction i n  o.25 3 [  sucrose. 

(',)ui~ls/mln!,~g l' 

pH 7.2 #H 8.~" pH 9.,5 

Complete system 1260 60o 6o 
o m i t  Mg  12o IO 3 
o m i t  e n z y m e  o o o 
o m i t  A D P  negligible 

replace ADI ~ by: 
A T P *  105,) 265 8 
A M P  ~ 8 IO 2 

Control 3 2 2 

* The sample contained chromatographically detectable alrloun'cs of A D P .  

After the reaction had been completed (6o rain at 36.5°), tile acid-insoluble 
material was precipitated by cold o.3 M HCI04. An aliquot of the supernatant after 
centrifugation--usually o . I - o . 2 m l - - w a s  adsorbed by, partly deactivated Norit. 
Removal  of the non-adsorbed material was accomplished by several washings with 
water initially containing traces of inorganic phosphorus. The adsorbed nucleotides 
were eluted with 5o ~)o ethanol containing NHa (pH lO.2). Table I shows tile specific 
activity of the eluate at various pH's. 

Abbreviations: DNA, deoxyribonucleic acid; RN:\,  ribonucleic acid; Tris, tris(hydroxy- 
melhyl)aminonlethane; EDTA, ethylenediaminetetraacetic acid (dinatrium sa l t} ;  A I ) P ,  adenosine 
diphosphate; A*IP,  adenylic acid; ATP,  adenosine triphosphate; IMP,  m o s i n e  m o n o p h o s p h a t e  ; 
IDP, inosine diphosphatc. 
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In  o rder  to  d e t e r m i n e  the  loca l i za t ion  of t he  p o l y m e r i z i n g  e n z y m e  in the  cell 
as well  as t h a t  of the  r a d i o a c t i v i t y  of the  c o m p o u n d s  fo rmed  dur ing  e n z y m i c  act ion,  

a c h r o m a t o g r a p h i c  s epa ra t i on  of t he  Nor i t  e tua te  f rom an e x p e r i m e n t  a t  p H  7.2 

w i t h  A D P  as subs t r a t e  was pe r fo rn led  w i t h  va r ious  h o m o g e n a t e  fract ions.  A f t e r  

TABLE i[  

LOCALIZATION OF POLYMERIZING ENZYME IN CHICKEN-EMBRYO CELL 

A 311' ,4 l ) l '  ,l T I '  I M P  I I ) P  

\Vhole homogenate none * 2205 2630, - -  
50 25 2"2 ! 20 

Nuclear fraction none 7oo 164o negligible - 
(700 × g sedinaent) 17 ° 220 155 20 traces 
Mitochondrial fraction none 0o 43o negligible - -  
(l O, OOO )~ ~r sediment) 145 215 90 not det. - -  
Cytoplasmic fraction none 45 8o - -  <50 
( ~ o,ooo :< g supernatant) 7 6 ~ 25 13 o* * 98 * * 98 * + 

* Top figure indicates specific activity (counts/min/l,g P); bottom figure indicates rot,moles 
nucleotide present. 

** Chromatographically not separated, calculated from adsorption data. 

c o n c e n t r a t i o n  i~z vacuo, the  N o r i t  e lua tes  were  app l ied  to pape r  ( W h i t m a n  No. z) 

for c h r o n m t o g r a p h y  in t he  b u t y r i c  a c i d - N H .  3 sys tem.  Spots  were d e v e l o p e d  by  u.v.  

l ight ,  cu t  out ,  and  e lu ted  w i t h  o.oz N HC1. The  r e spec t ive  adso rp t ion  d a t a  in t he  

25o-29o  m / ,  region as well  as the  phosphorus  c o n t e n t  were  de t e rmined ,  and  r e v e a l e d  

the  presence  of AMP,  A D P ,  NI 'P ,  IMP,  and  I D P .  Cor respondings  samples  of re ference  

subs tances  were  run  s inml taneous ly .  

l : r o m  the  a p p e a r a n c e  of r a d i o a c t i v e  A T P  in nea r ly  e q u i m o l a r  a m o u n t s  w i t h  

inac t ive  A M P  (Table  I I ) ,  i t  can  be c o n c l u d e d  t h a t  a s t rong  m y o k i n a s e  in add i t ion  to  

the  nuc l eo t ide  phospho ry l a se  is p resen t  in the  nuc lea r  f rac t ion ,  whereas  in the  cy to -  

p lasmic  s u p e r n a t a n t ,  where  no p o l y m e r a s e  a c t i v i t y  is recorded,  the  d e a m i n a s c  ac t ion  
l ead ing  to inosine nuc leo t ides  becomes  donaiimnt.  

The  t echn ica l  ass is tance of Miss S. RI('HTEI¢ is g ra t e fu l ly  acknowledged .  

I~stilut fiir l'iru.5/Drsch::w/, Heidclbcn., (GcrmatU,) O L A V  K LA MFA4TH 

1 +~I. ]?RIJ£DKIN, 1). TILSON ANI) l). ROBERTS, J .  Biol. Chem., 22o (1950) 027. 
2 p. RJ~ClCHAR1), lfl'othi~ll, f~io~]Qvs..it[a, 27 (I958) 434;  ,/. ]Hol. Chem., 234 (1959) i244.  
a 5 .  I(ORNBI~,'RG in R.  ZIRKr_]~, (ed.), :I Symposium o~ 31oleculav Biology, Chicago ,  The  U n i v e r s i t y  

of C h i c a g o  P res s ,  I959, p. 31 • 
4 S. OCIIUA AND L. }tEpp~ZL in  \V. 1). MCELROY AN~) ]3. GLASS (eds.), The ChemicM Basis of Heredity, 

B a l t i m o r e ,  J o h n s  H o p k i n s  l ) ress ,  1957, P- 615. 
5 S. ()CHOA, Federalio~, t'roc., 15 ( i956)  832. 
n L. ED~IONDS AND R. ABRAMS, ,]. lHol. Chem., 235 (190o) i ] 4 2 .  

R e c e i v e d  J u n e  7th,  IO()O 
Biochim. l~iophys..tcla, 42 {190o) 301--302 


