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The role of deoxyribonucleic acid in a2p incorporation 

into isolated nuclei * 

The impor tance  of deoxyribonucleic acid (DNA) in the synthesis  of nuclear protein  and ribonucleic 
acid (RNA) has been demonstra ted,  bu t  its action does not  seem to be very specific1, ~. Since 
different workers  have observed the incorporat ion of various precursors  into DNA in isolated 
nuclei 8-~, we have under taken  to clarify the role of pre-existing DNA in DNA synthesis  with 
rabb i t  appendix  nuclei. 

Nuclei isolated f rom the appendix  and Peyer 's  patch of adult  rabbi t s  by a slight modification 
of the method  of ALLFREY et aL 1 were incubated wi th  32p-orthophosphate according to FRIEDKIN 
AND WOOD 4. The procedure of digestion wi th  pancreatic deoxyribonuclease (DNase) and subsequent  
t r e a t m e n t  of nuclei were essentially similar to the ones employed by ALLFREY et al. l. i ml of in- 
cubat ion  mix ture  containing about  3" lOS nuclei and IO /zC n2p were shaken at 37 ° for 90 min. 
The acid-soluble organic-phosphate  fraction (OASP) was obtained according to HOKIN AND 
HOKIN ~. Nucleic acids were extensively purified by  the routine method used in this labora tory  7. 
Radioact ivi ty  incorporated into RNA and DNA was evenly distr ibuted among various nucleotide 
fract ions obtained chromatographical ly  (Dowex-i ,  formic acid systems) following alkaline hydrol-  
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Fig. 1. The effect of DNase t r e a t m e n t  of  ~o 
iso lated nuclei .  A c t i v i t y  refers to  the  t o t a l  o 
r a d i o a c t i v i t y  (counts / ra in / tube) .  W i t h  ~6 
nucleic acids, th is  was ca lcu la ted f r om  the  # 5C 
specific act ivi ty  (counts/min/t~g P) of 
purified samples  and the  tota l  a m o u n t  
(/~g P/ tube)  determined by  the conven- 
t ional Schneider method.  Specific activi- 
ties of OASP, RNA and DNA of unt rea ted  
control nuclei were 1o76, 32, 2. 4 (Expt .  a) 

and 759, 43  0.8 (Expt .  b). 
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* Th is  w o r k  was aided in par t  by  Gran ts  for Fundan 'mnta l  ,qcientil ic Research of  the M i u i s t r y  
of Educat ion.  a2t' used was obtained from Radiochenlical ( 'eutre,  England, on allocation of J. R. A. 
We express  our  thanks  to many  colleagues of tha t  count ry  for various gifts and for their  advice. 
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vs i s  a n d  l ) N a s e  d i g e s t i o n ,  r e s p e c t i v e l y ,  s u g g e s t i n g  t h a t  t h e  o b s e r v e d  i n c o r p o r a t i o n  r e p r e s e n t s  a 
s y n t h e s i s  of r ibo-  a n d  d e o x y r i b o p o l y n u c l e o t i d e s .  

,ks s h o w n  in Fig.  l,  t h e  r e m o v a l  of 7 o - 8 o  % of t h e  D N A  a l m o s t  c o m p l e t e l y  a b o l i s h e d  t h e  
i n c o r p o r a t i o n  of azp i n t o  D N A  a n d  R N A .  T h e  i n c o r p o r a t i o n  i n t o  D N A  w a s  i m p a i r e d  m o r e  s e v e r e l y  
t h a n  t h a t  i n t o  R N A ,  w h i l e  e v e n  a f t e r  a n  e x h a u s t i v e  r e m o v a l  of D N A ,  i n c o r p o r a t i o n  i n t o  O A S P  
w a s  r educe l l  hy  o n l y  4 ° °/o. T a b l e  I i l l u s t r a t e  h o w  t h e s e  lo s t  i n c o r p o r a t i o n  a c t i v i t i e s  w e r e  r e s t o r e d  
by  t he  a d d i t i o n  of v a r i o u s  ac id i c  s u b s t a n c e s .  N o t  o n l y  s a l m o n - s p e r m  D N A b u t  a l so  y e a s t  R N A  
w a s  e f fec t ive .  E x c e p t  for a m a r k e d  i n c r e a s e  in  t h e  i n c o r p o r a t i o n  i n t o  O A S P  of c o n t r o l  a n d  d i g e s t e d  
nuc le i ,  t h e  effect  of a m i x t u r e  of 2 ' , 3 ' - n l o n o n u c l e o t i d e s  w a s  a m b i g u o u s ,  w h i l e  c h o n d r o i t i n  s u l p h a t e  
was  as  a c t i v e  as  R N A .  I t  is  t h u s  s h o w n  t h a t  a t  l e a s t  t h e  b u l k  of D N A  p r e s e n t  in  cel l  n u c l e i  is n o t  
n e c e s s a r y  for a~p i n c o r p o r a t i o n  i n t o  a f r a c t i o n  w h i c h  b e h a v e s  l ike  D N A  in ou r  p r o c e d u r e .  I n  nuc l e i  
t r e a t e d  w i t h  a h i g h e r  c o n c e n t r a t i o n  of D N a s e  (1 m g / m l ) ,  h o w e v e r ,  t h e  i n c o r p o r a t i o n  i n t o  D N A  
( l in t  n o t  i n t o  R N A )  fa i led  to  s h o w  a s i g n i f i c a n t  r e s t o r a t i o n  b y  t h e  a d d i t i o n  of e i t h e r  R N A  or  D N A .  
( ' h o n d r o i t i n  s u l p h a t e  w a s  i n a c t i v e  w i t h  t h e s e  nuc le i .  

T A B L E  I 

RESTORATION OF 32p INCORPORATION INTO DNASE-TREATED NUCLEI 

Expt. No. Nuclei Additions 
Total aaivity (% o[ control) 

OASP RNA DNA 

1 U n t r e a t e d  

11 

1 ) N a s e - t r e a t e d * *  

U n t r e a t e d  

D N a s e - t r e a t e d  ** 

- -  (con t ro l )  IOO IOO IOO 
Y e a s t  R N A  i 6 3  i o o  13o 
S a l m o n - s p e r m  D N A  76 88 72 

- -  97 17 I 

Y e a s t  R N A  135 98 57 
S a l m o n - s p e r m  D N A  81 lO 3 7 ° 

C h o n d r o i t i n  s u l p h a t e  107 115 97 
2 ' , 3 ' - m o n o n u c l e o t i d e s  398 83 57 

- -  6 4  I O  i I 

C h o n d r o i t i n  s u l p h a t e  74 31 43 
Y e a s t  R N A  114 3 ° 33 
2 ' , 3 ' - m o n o n u c l e o t i d e s  496 13 24 

* 4 m g  ( E x p t .  I) or  2 m g  ( E x p t .  I I )  of r e s p e c t i v e  c o m p o u n d s  w e r e  a d d e d  p e r  t u b e .  
** ( ' o n c e n t r a t i o n  of D N a s e ,  125 /zg/ml.  D N A  r e m o v e d ,  6 4 %  ( E x p t .  I) a n d  7 3 %  ( E x p t .  I I ) .  

E x p e r i m e n t s  a re  n o w  in p r o g r e s s  to  d e t e r m i n e  w h e t h e r  t h e  n u c l e o t i d e  n a t u r e  is  n o t  r e q u i r e d  
for a n  ac id i c  s u b s t a n c e  t o  ef fect  a fu l l  r e s t o r a t i o n  of t h e  lo s t  a c t i v i t y  of D N a s e - t r e a t e d  nuc le i .  
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