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t h a s  been  e s t ab l i shed  t h a t ,  in  t h e  ra t ,  g u a n i n e  a n d  guano,, 
:uauyl ic  ac ids  se rve  as  effect ive p recu r so r s  of  pen to se  nuclq 
,orat ion of g u a n i n e  1, ~ or  guanos i ne  s, label led w i t h  16N, in to  t 

of t h e  v i sce ra  of  t h e  r a t  could  be  de tec ted ,  a l t h o u g h  sub~ 
rends,  label led w i t h  t h e  m o r e  sens i t ive  t r ace r  14C, revea led  
extent4,  5. I n  con t r a s t ,  i t  was  found  t h a t  t h e  P N A  g u a n i n e  q 
d f r om y e a s t  guany l i c  acid,  wh ich  was  p r e s u m a b l y  a m i x t m  
n t l y  cons idered  to  be  t he  2" a n d  3 ' - isomers)  a n d  la te r  i t  wa: 
m o r p o r a t e d  7. I t  m u s t  be  no t ed  t h a t  in  all of t h e  above  studi,  
Listered nuc leos ides  a n d  nuc leo t ides  h a d  been  label led so t h a t  
raced. However ,  t h e  r e su l t s  of  t h e  e x p e r i m e n t s  do d e m o m  
e is m u c h  more  e x t e n s i v e l y  ut i l ized t h a n  is t h e  pur ine ,  a t  
m i s m  for  t h e  i nco rpora t ion  of guany l i c  ac ids  does n o t  inw 
lcleoside or  t h e  free pu r ine  pr ior  to  t he  incorpora t ion .  A p 
~orporat ion of t h e  i n t a c t  nuc leo t ides  du r i ng  t h e  b i o s y n t h e s i s  o 
lic ac ids  " a "  a n d  " b "  were  p r epa red  w h i c h  were label led m 
~d w i th  sap  a n d  were a d m i n i s t e r e d  to  ra t s .  T h e  resu l t s  of  t h  

?he p r e p a r a t i o n  of t h e  m u l t i p l y  labelled guany l i c  ac ids  was  c 
by  ion e x c h a n g e  on  D o w e x - i  s (Na t iona l  A l u m i n a t e  Corpo~ 

14 * *  15 5 8~ 55 :leic ac ids  label led w i t h  C N a n d  P.  T h e  P label led n 
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s tud ie s  on ly  t h e  g u a n i n e  m o i e t y  of t 
flee on ly  th i s  po r t i on  of t h e  molect  

d e m o n s t r a t e  t h a t  g u a n i n e  in nuc leo t i  
a n d  i t  m a y  be  conc luded  t h a t  t 

i nvo lve  a s imple  l ibera t ion  of eit~ 
)ossible m e c h a n i s m  would  invol  

of t he  P N A .  To  t e s t  t h i s  possibili t  
u n i f o r m l y  w i t h  15N, u n i f o r m l y  wi 

t h e  u t i l i za t ion  of t h e  p h o s p h o r u s  

carr ied  o u t  b y  i so la t ing  t he  n u c  
)oration, U.S.A.)  f r om hydro lysa t  

asp label led nucleic  acid was  isolated b y  sodiu 
wh i ch  h a d  been  g rown  in a m e d i u m  con t a in ing  3~p*** a n d  w 
Lueous so lu t ion  w i t h  glacial  acet ic  acid. The  th ree  s e p a r a t e l y  labell 

c o m b i n e d  a n d  were a d m i n i s t e r e d  to  ma le  S h e r m a n  s t r a i n  r a t s  
ect ion.  E a c h  r a t  received o. 4 m M  per  k i log ram of b o d y  we igh t  
~ur in te rva l s ,  a n d  t he  a n i m a l s  were sacrificed a p p r o x i m a t e l y  twen t  
i. T he  spleen,  liver,  k idneys ,  t e s t e s  a n d  sma l l  i n t e s t ine  were r e m o v  
Le t i s sues  were combi ned  a n d  were homogen i zed  in ice-cold IO 
• es idue  was  d e h y d r a t e d  w i th  a lcohol  and  e the r  to  yield a d r y  t i ss  
]es were ob t a i ned  b y  a modif ica t ion  of t he  SCHMIDT-THANNHAUSI 
)y  ion e x c h a n g e  on D o w e x - i .  
t he  nuc leo t ides  were p l a t ed  on a l u m i n u m  p l a n c h e t s  a n d  t he  ac t iv i  
n t e rna l  Geiger-Mfiller flow c o u n t e r  (Rad ia t ion  Coun te r  Laboratoric  
ane  gas), w i t h  t h e  use  of an  a l u m i n u m  shield wh ich  h a d  b e e n  foul 

)por ted  b y  g r a n t s  f rom t h e  Na t i ona l  Cancer  I n s t i t u t e ,  Na t io r  
~tes Pub l ic  H e a l t h  Service, f rom t h e  A tomic  E n e r g y  Commiss ic  
f rom t he  N u t r i t i o n  F o u n d a t i o n ,  Inc.  
boratories,  Inc. ,  New York,  U.S.A.  
~lational L a b o r a t o r y ,  Tennessee ,  U.S.A. ,  as inorgan ic  p h o s p h a t e .  

was  t raced .  
l inkage  
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t he se  nuc leo t ides  are  p r e s e n t e d  here.  

T h e  
o t ides  
of nucle ic  
ch lor ide  e x t r a c t i o n  f r o m  y e a s t  
purif ied b y  p rec ip i t a t ion  f rom a q  
s a m p l e s  of each  nue leo t ide  were 
250-3oo g b y  in t r ape r i t onea l  injq 
t h r ee  equa l  doses  a t  a b o u t  t w o - h o u r  inter~ 
four  h o u r s  a f t e r  t he  first  in jec t ion.  T he  
a n d  were  f rozen on  dry-ice.  T h e  
t r ieh loroace t ic  acid (TCA). T he  res idue  
powde r  f r om which  r ibonuc leo t ides  were 
p rocedure  1° a n d  were s epa ra t ed  b 3 

Sample s  of t h e  so lu t ions  of t h e  
due  to  sap was  d e t e r m i n e d  in an  int 
m a r k  12, mode l  I,  helium-isobutane 

* Th i s  i nves t i ga t i on  was  s u p p o r t e d  
I n s t i t u t e s  of  Hea l t h ,  U n i t e d  S ta tes  
C o n t r a c t  No. AT  (3o- i ) -9 io ,  a n d  

** O b t a i n e d  f rom Schwarz  Labora to r i e  
*** O b t a i n e d  f rom Oak  Ridge  Na t i ona l  
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RSA OF THE PHOSPHORUS OF ISOLATED COMPOUNDS FOLL( 

GUANYLIC ACIDS AND ADENYLIC AC 

Isolated compound Guanylic acid 

Adenylic acid " a "  
Adenylic acid " b "  
Guanylic acid "a" 
Guanylic  acid " b "  
Cytidylic acid 
Uridylic acid 
Inorganic  P 

c phosphorus  was  considerably higher  t han  t h a t  of the nuclq 
died phosphorus  among  all the nucleotides*, the greater  acti 
ae general s imilar i ty in the resul ts  of the  four separate  e x 
ected nucleotides served as non-specific sources of inorganic p 
was  then  used by  the  ra t  in the biosynthesis  of PNA. Cez 
util ization of an intact  nucleotide, a l though the r andom in 

o mask  a small a m o u n t  of such a utilization. The mechanism f 
,nylic acids for nucleic acid biosynthesis  remains  obscure. 

k. PLENTL AND R. SCHOI~NHEIMER, J.  Biol. Chem., 153 (19441 

nucleotides. This  r andom distr ibut i  
act ivi ty  of the  inorganic phosphor  
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Certainly there  is no clear eviden 
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had been the uni ts  incorporated,  randomizat ion  of the phospha  
PNA would no t  be expected, since the current ly  accepted schel 
2' or 3 ' -phospha te  of a nucleotide of PNA as remaining a t tach  

ra ted f rom the polynucleotide.  
has  been demons t ra ted  for the guanylic acid "a" sample used he~ 
on of the purine and ribose moieties is being accumulated for fu t t  
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presenta t ion.  
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same technique and the same shield 
nucleotides. On the day on which the 
nined, tile specific act ivi ty  of the injec 

decay were not  involved. F rom thes 
lculated (RSA -- specific act ivi ty  of isc 

specific act ivi ty  of inj 
. The resul ts  of exper iments  in which sir 
uded for comparison.  I t  is appa ren t  t] 
~otides was  essentially the same and tl 
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FOLLOWING THI 
ACIDS 

Injected nucleo¢ides 

G~ny.~  acid A~*ny,!~ ~ id  
"a" "b" 

o.46 o.45 o.36 
o.44 o.4o o.32 
o.44 o.41 o.3o 
0.42 o.41 o.31 
0.48 0.40 0.29 
o.39 o.39 0.32 
0.76 0.60 o.48 
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