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INTRODUCTION 

Rapid and extensive metabolism of adenine in C57 mieO and accumulated evidence 
that adenine-derived compounds soluble in cold lO% trichloroacetie acid (TCA) may 
be precursors of ribonucleic acid (RNA) and desoxyribonucleic acid (DNA)I,2, a made 
a more complete investigation of this fraction desirable, especially at short time inter- 
vals after administration of adenine-14C. 

In the study reported here, adenine-4,6-14C1 has been administered to male C57 
mice, and specific activities of adenine or guanine in the derived adenylic and guanylic 
acid derivatives have been determined at several time intervals. After this study had 
been completed, MARRIAN reported a similar investigation of cold TCA-soluble adenylic 
acid derivatives in rats 4. The results are in general agreement. 

METHODS 

Six male C57 mice weighing 25 to 27 g, age 5 to 6 months ,  were each injected intraperi toneal ly 
with 1. 3 nag of adenine-4,6-1~C1 (2.2.1o 7 dis/min) dissolved in o. 5 ml of o.9°o NaC1. At ~.~ hour, 
2 hours,  and "24 hours  after  adminis t ra t ion of adenine, two mice were sacrificed by  decapitat ion 
and coid 1o% TCA extracts  were made of small intestine (rinsed with saline), liver, kidney, and 
skinned carcass. RNA and DNA fractions were isolated, and total  and specific activities were 
determined as previously described 2. 

An aliquot por t ion of the cold lO% TCA ext rac t  was extracted with ether  to remove TCA, 
and total  activity and " to ta l  5-AMP" specific activity were determined in the aqueous phase". The 
remainder  of the combined cold TCA extract  f rom each tissue (1/G of the carcass extract)  was passed 
th rough  a column containing 5 ml of acid-washed Darco G-6o charcoal. The column was washed 
with cold water  until  neutral.  Only 2 to 3 °o of the radioactive material  was not  retained on the 
column during the adsorpt ion and washing process. Radioactive compounds  were eluted with 5 ° m l  
of IO°/~ pyridine in water,  and the eluate, which contained 80 to 90 O~/o of the radioactivity, initially 
present,  was freeze-dried. \Vhen concentra ted to 4 to 5 ml, the eluate was thawed and transferred 
to I2-ml centrifuge tubes  to complete freeze-drying. The residue was dissolved in 0.2 ml water, 
and duplicate por t ions  were placed on oxalic acid-washed \Vha tma n  No. 4 filter paper  5. One paper  
was chromatographed  two-dimensional ly to the edges in 4 ° o,'/o butanol-25 °. o propionic acid-35 °o 

o /  water  (wt /o) and then in 6o °~ o propanol-3 o °.. o a m m o n i u m  hydroxide- io  }o water  (vol. °/o) for 0 hours. 
The other  paper  was chromatographed  for 24 hours  in each direction with twice as much solvent 
(2oo ml). All radioactive compounds  present  in the freeze-dried ext rac t  remain on the paper  in the 
first procedure, while the second procedure separates  phosphory la ted  nucleotides. Radioactive 
compounds  were located by radioautographs .  The UV-absorbing compounds  were located by viewing 

* The work described in this paper  was sponsored by  the U.S. Atomic Energy  Commission. 
A prel iminary repor t  was published in Federation Proc., 14 (I955) 18I. 

Re/erences p. 524 . 
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c)ver [ V  l ight .  \ p p r o x i n m t c  r e l a t i \ c  p e r c e n t a g e s  of t he  r a d i o a c t i v e  c o m t m u m l s  \yore d c t e r n l i t m d  
by  c o u n t i n g  r a d i o a c t i v e  a r e a s  oll t he  p a p e r  w i t h  a t h i n - m i c a - w i n d o w  Ge ige r  tube .  

l q l o s p h o r y l a t c d  ntl~lol~tidc5 v,'Cl-C s ;epara tc ly  elute(1 w i t h  o.r  % fornl ic  acid.  "l'l~e c h l a t c s  were  
e v a p o r a t e d  to d r y n e s s  a f t e r  t he  add i t i cm of o . i  vol. of cone.  H('I .  The  r e s i d u e s  were  t a k e n  up  in 
4 " ,  a ce t i c  acid,  p l a c e d  (m \ V h a t m a n  N(). E l i l t e r  pape r ,  ~tnd r e c h r o m a t o g r a t ) h e d  wi th  t he  a b o v e  
s ( d v e n t  s y s t e m s  used  in r e v e r s e  order .  : \ dcn ine ,  g u a n i n e  or  h y p o x a n t h i n c  was  l~)cated ul l( ler  [ 1 \  
l igh t ,  e l u t c d  w i t h  o. i  '3. f o rmic  acid,  a n d  t h e  speci f ic  a c t i v i t y  d e t e r m i n e d .  

A d e n i n e  speci f ic  a c t i v i t y  was  d e t e r m i n e d  as d e s c r i b e d  1. t l y p o x a n t h i n e  was  d e t e r m i n e d  s p e c t r e -  
p h o t o m e t r i c a l l y  by  increase([  ITV abs{n 'p t ion  a t  292 11111 a f t e r  a d d i t i o n  of x a n t h i n e  o x i d a s e  6. ( ; u a n i n e  
was  o x i d i z e d  to  ur ic  ac id  w i t h  g u a l m s e  (fr~ml r a t  I t \or)  a n d  x a n t h i n c  ~ x i d a s e  and  t he  inc reased  
a|'~St)l-l;ti()ll a t  2tj2 11111 xv~ls i~lc~lsllrOd 6. 

I,.'i{ S ULTS 

The distribution of adenine-l~C m compounds extractable by cold z0% Ti'A was 
studied 1:, hour, 2 hours and 24 hours after intraperitoneal administration of z.3 mg of 
adenine-4,6-1aCt to Cs7 male mice. In Fig. z are shown radioautographs of 6 chrolnato- 
grams of the cold TCA extract from small intestine for these time intervals. Approximate 
distribution of radioactivity on each paper after chromatography is indicated. Adenine 
has been extensively converted into phosphorylated derivatives such as AMP (5'- 
adenylic acid), ADP (adenosine diphosphate), ATP (adenosine triphosphate), and ino- 
sinic acid (IMP) within !:2 hour after administration. Three other major radioactive 
compounds present are adenine (33%), allantoin (5%), and all unidentified UV-ab- 
sorbing compound, " X - I "  (2 %). .Minor amounts of three guanylic acid derivatives--  
5'-guanylic acid ((;MP), guanosine dit~host)hate ((iDP), and guanosine triphosphate 
((iTP) -were present. Identity of tile three guanylic acid derivatives has been established 
only by their relative positions on the paper chromatogram and by the observation that 
guanine is obtained upon acid hydrolysis. Identification of these areas as (;MP, (;I)P, aim 
(;TP seems reasonable because these compounds have been isolated from rat tissue and 
and have been shown to be 5'-ribose derivatives of guanine v. :\ radioactive adenine 
derivative was isolated near the (i'I'P area. It is believed to be TPN (triphosphopyridine 
nncleotide) from comparison of its h'l,, with that of an authentic sample (Sigma). ,qince 
tile amount present was very small, its identity is less certain than that of l)PN (di- 
phosphopyridinenucleotide), which was found and identified in a similar manner. The 
quantity of DPN was estimated to be approximately o. 5 mg/g of mouse liver and 
o.2 rag/small intestine by an adaptation of the glucose dehydrogenase method s applied 
to the freeze-dried eluate*. Small quantities of nonradioactive uridylic acid were often 
isolated upon acid hydrolysis and rechromatography of eluted UV-absorbing areas, 
particularly that 1 occupied by IMP. 

Table I summarizes the distribution of radioactivity in the cold T C \  fraction, 
RNA, and I)NA of small intestine, liver, kidney and carcass ~.:2 hour, 2 hours and 24 hours 
after administration of adenine-4,6-atC v These data arc similar to those previously 
presented~, e. The approximate distribution of radioactivity in the cold TCA-soluble 
fraction was estimated by counting the radioactive areas on chromatograms that were 
run to the edge (6 hours). In the next group of data are presented approximate distri- 
butions of radioactivity within the nucleotides as obtained by counting radioactive areas 
on papers chromatograt)hed for 2 4 hours in each direction. 

* T h e  a u t h o r s  ~tre i n d e b t e d  to  Mr. I{OI~ERT I{ARTSCH, \vho s u g g e s t e d  t h e  m e t h o d  a n d  p r o v i d e d  
t h e  l m r i f i c d  g l u c o s e  d e h y d r o g e n a s e .  

lee/cr~'~eccs p..5-'4. 
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Fig.  I. I > , a d i o a u t o g r a p h s  of t w o - d i m e n s i o n a l  c h r o m a t o g r a m s  of t h e  cold  T C . \  e x t r a c t  of t he  s m a l l  
i n t e s t i n e  of m i c e  sac r i f i ced  !)  hour ,  2 hour s ,  a n d  2 4 h o u r s  a f t e r  a d m i n i s t r a t i o n  of adenine-4,O-t4C.  
The  a p p r ( ) x i m a t e  p e r c e n t a g e  d i s t r i b u t i o n  of r a d i o a c t i v i t y  on  each  c h r o m a t o g r a m  is i n d i c a t e d  by  

t h e  n u m b e r  m p a r e n t h e s e s .  

With the exception of the "minor compomlds" which have not heen identified yet, 
the remainder of the radioactive compounds present ~2 hour and 2 hours after adminis- 
tration of adenine consisted of normal nueleotide compounds present in the tissue: 
AMP, ADP, ATP, DPN, TPN (?), GMP, GDP, GTP, and IMP, adenine which was 
rapidly utilized, hypoxanthine or allantoin---which are catabolites of adenine in the 

l ?e /ere~ces  p.  5 2 4  . 
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mouse. By tile isolation procedure used, no indications of dinucleotides were found, 
and it appears unlikely that  they are present in mouse tissue in significant amounts. 
It  is possible that  small amounts of such compounds would be lost in the isolation 
procedure. An estimated Io to 2o% of the radioactive material was not recovered from 
the Darco (;-6o colunm, but this is less than the losses reported when ion-exchange 
resins were used for a similar separation 4. 

Specific activities of the adenine of AMP, ADP, ATP, DPN and TPN (?), guanine 
of (iMP, (;DP, and GTP, and hypoxanthine of IMP were obtained after elution, hydro- 
lysis to the purine, and rechromatography. Specific activities of the "free" adenine and 
"free" hypoxanthine were determined after elution from the original chromatograms. 
Usually several sections of AMP, ADP, and ATP areas were eluted and analyzed sepa- 
rately. The specific activities were found to be similar (~_ 5 %), thus indicating that  the 
specific activity of each area was relatively uniform. Because of small quantities and 
low specific activity, determination of guanine nucleotide specific activity is tess reliable 
than that of adenine nucleotides. Therefore no conclusions can be drawn from differences 
of specific activity of guanylic acid derivatives in a given tissue sample until further 
experiments are performed. Results are summarized in Table II.  

Adenine of 5-AMP, ADP, and ATP was found to have essentially equal activities 
in individual tissues even 1~ hour after its injection when the free adenine is still present. 
Different specific activities of carcass AMP, ADP, and ATP are believed to represent 
two major tissue pools from which these nucleotides are isolated. Muscle eontritmtes the 
major portion of AI)P and ATP which have a lower renewal rate or specific activity 
than AMP, believed to be predominately from the bone marrow with a much more rapid 
renewal rate. 

The specific activity obtained for DPN was significantly lower than that  obtained 
for "total  5-AMP" at V._, and 2 hours after administration of adenine, which indicates 
that  its renewal from ATP and nicotinamide ribotide9, TM was slow as compared to the 
AMP ~- ADP ~- ATP transformations. The fraction believed to be TPN had specific 
activities very similar to DPN and much lower than that  of AMP, ADP, and ATP, 
indicating that  it was indeed a separate compound. A TPN fraction was obtained for 
small intestine only at ~ hour with specific activity similar to that  obtained for DPN. 
The specific activity of the TPN (?) of carcass was about equal to the ADP and ATP, 
lint the possibility of incomplete separation of nucleotides was greater with these 
chromatograms. In addition, inclusion of two metabolically very different tissues in this 
fraction 1hakes the result difficult to interpret. The possibility exists of the presence of 
another adenylic acid derivative such as the adenosine polyphosphate reported by 
~[ARRI:kN 11 or  HURLBERT, 6t al .  12. 

Inosinic acid of carcass had essentially the same specific activity as ADP and ATP, 
indicating that  it was probably derived primarily from muscle adenylic acid. With 
exception of one value obtained for IMP of small intestine at 1~ hour, IMP values were 
lower than the corresponding AMP specific activity. This is evidence that  IMP is derived 
from, rather than a precursor of, 5-AMP. Relatively high specific-activity values ob- 
tained for the hypoxanthine would indicate the existence of a more direct route for 
conversion of a portion of adenine to hypoxanthine, probably by direct action of adenase. 
IMP may also be derived from hypoxanthine. 

Specific activity of guanylic acid derivatives was much less than the corresponding 
adenylic acid deriw~tives, but results indicate that  adenine may be converted to guanine 

h'e[erellces p. 524 . 
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at the nucleotide level. Other investigations have shown that labelled guanine was 
present in the RNA and DNA after labelled adenine had been administered to rats ~a 
or mice t, but the conversion of adenine into acid-soluble guanylic acid derivatives has 
not previously been shown. 

In this experiment, the RNA and DNA from the tissues of each mouse were isolated 
separately. Values are listed individually in Table II. Agreement between duplicate mice 
was good; values seldom differed by more than I5 %. In all tissues, RNA became radio- 
active within ~ hour after administration of adenine. As previously reported 1, 2, specific 
activity of the nucleic acid adenine is higher 24 hours after administration of adenine 
than at e hours, a time at which essentially all of the free adenine has been converted 
to other compounds. More of a "lag" is evident in uptake of adenine into DNA than is 
evident for incorporation of adenine into RNA, as seen by comparison of the RNA/DNA 
specific-activity ratio at 1~ hour to that at e hours or 24 hours. 

DISCUSSION 

Evidence has been presented that adenine is incorporated into compounds in the 
cold TCA fraction which are subsequently incorporated into RNA and DNA in both 
mice and rats 1,2,a. Orotic acid has been shown to be incorporated into uridylic acid 
derivatives, wlfich are subsequently converted into RNA uridylic acid of rat liver 14. 
In the previous paper 2 evidence was presented that the "total 5-AMP" of small and 
large intestine and perhaps also of carcass was in relatively rapid equilibrium with the 
RNA fraction. In this study it has been shown that the major compounds into which 
adenine is incorporated are AMP, ADP, ATP, a n d - - t o  a lesser extent -DPN and 
perhaps TPN. The specific activities of AMP, ADP, and ATP are very similar even 
shortly after administration of the adenine in a given tissue. This is in agreement with 
the observations on turnover of 32p in nucleotides of rabbit skeletal muscle, in which 
it was found that the terminal P atom of ATP was replaced 6 to 8 times as rapidly as 
the middle P atom, and this in turn was replaced about I6 times as rapidly as the P atom 
attached to the ribose moiety of 5-AMP la. Similar results were found in the cat, where 
the equilibration of 3~p was much more rapid in liver and kidney than in muscle 1". These 
results indicate that once adenine is incorporated into adenylic acid, its conversion into 
ADP and ATP is very rapid. Specific activities of AMP, ADP, and ATP reported by 
MARRIAN 4 show considerably larger differences than those which were observed in this 
study, and larger than would be expected on the basis of the a2p data from other animal 
studies. Results presented by MARRIA?, -~ indicate comparable percentage conversion 
of adenine into nucleotides of the rat in Experiment 6 and apparently somewhat 
lower in Experiment 7. Specific activities of the RNA and DNA adenine were not 
presented so no comparison of these values, which would be of considerable interest, 
can be made. 

Orotic acid, when administered to a rat, is rapidly converted into several uridine 
nucleotide derivatives which become uniformly labelled within one hour ~4. It  has also 
been shown 17 that the 5'-mono-, di-, and triphosphates of any given nucleotide isolated 
from Flexner-Jobling rat carcinoma haw~ similar specific activities within one hour after 
administering glucose-x-~*C. 

No evidence was found for the presence of a highly radioactive adenine nncleotide 
compound of the type suggested by GOLDW.\SSER from i n  v i t ro  experiments with pigeon 
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liver homogenates is. It is possible that small amounts of adenine nucleotides such as 
those found by HURLBERT, ct al. 12 may be present. 

Guanine nucleotides have been shown to occur in the cold acid-soluhle fraction of 
rat v and mouse ascites tumors l'a, but the occurrence in normal mouse tissue has not been 
previously shown. Guanylic acid derivatives were not found by the dimethyI-formadine- 
extraction-paper-chromatographic separation procedures reported by I)OROU(;tl AND 
SE.XTON 2°. Relatively low specific activity of the guanylic acid derivatives would indicate 
either that their renewal is slow or that other major mechanisms of synthesis exist. 
This latter possibility is preferred because renewal of nucleic acid in these tissues is 
believed to be rapid in comparison to the size of the pool of guanylic acid derivatives, 
and thus, if 5'-nucleotides are intermediates in the formation of RNA and perhaps 
DNA, turnover rate of the soluble nucleotides should be high. In addition, it has been 
shown 2~ that the specific activity of nucleic acid guanine is higher than nucleic acid 
adenine after administration of radioactive glycine, thus indicating that a larger pro- 
portion of guanine is synthesized dc novo. 

Rapid utilization of adenine to form nucleotides has been shown in perfused ~ahbit* 
and cat livers** Conversion of adenine into nucleotides has been demonstrated in cell- 
free pigeon liver homogenates Is. S~XFI;RON .\ND SCARANO presented evidence for a 
"nucleotide phosphorylase" which catalyzes condensation of ribose t)hosphate (believed 
to be ribose-L5-diphosphate) with adenine to form adenylic acid')'L They obtained the 
enzyme in a particulate-free solution when pigeon livers were homogenized in a potas- 
sium chloride-phosphate buffer. Preliminary experiments indicate that if homogenization 
and particulate fractionation are carried out in o.e5 .~I sucrose ea, two fractions, the 
mitochondrial fraction and the cytoplasmic supernatant fraction, are required to form 
adenylic acid from adenine***. An enzyme has been isolated from yeast which catalyzes 
condensation of adenine with 5'-phosphoribosylpyrophosphate to yield adenvlic acideL 
A similar enzyme system is probably operative in animal tissue. The rate of ut~take of 
adenine is more than would be calculated from the rate of disappearance of the radio- 
active "total 5-AMP" from tissue 'e. It may represent increased net synthesis of adenylic 
acid due to the abnormally large amount of adenine present shortly after it has been 
administered. At short time intervals, there appears to be an increased quantity of 
inosinic acid present, indicating that organs are using the conversion of adenine to 
adenylic acid and then inosinic acid its a "detoxification" mechanism. The amount of 
adenase in the mouse is small. Direct oxidation of adenine to z,S-dioxyadenine produces 
a highly insoluble and therefore toxic compound 'aa. In contrast, the mouse can directly 
convert a relatively large amount of guanine to allantoin. This may, in part, explain 
the large difference in degree of utilization of injected adenine and guanine. Another 
factor may be the size of the nucleotide pool. A second mechanism that could be postu- 
lated for the incorporation of adenine into adenvlic acid would be a trans-N-glycosidase 
type of reaction, which has been reported for desoxyribosides hut which has not, as yet, 
been shown for ribosides or ribotides 26. This would involve no net synthesis of nucleotide 
but would be merely an exchange reaction. 

Evidence has been presented in previous t)apersl,2, a that compounds other than 
free adenine that are present in the cold acid-solubh" fraction serve as precursors for 

* E.  L. BI~NN~;TT AND H. M. K.XLCKAR, u n p u b l i s h e d .  
** E.  GOLDWASSER AND H. M. I£ALCKAR, unpubl i she(1 .  

*** E. I.. Bt'ZXN>.'TT .aNt) B. KRUnCK~L, unpublished. 
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b o t h  R N A  a n d  D N A .  T h e  m o s t  a t t r a c t i v e  s u g g e s t i o n  is t h a t  t h e s e  c o m p o u n d s  a re  t h e  

a d e n i n e  n u c l e o t i d e s ,  A M P ,  A D P ,  a n d  A T P .  E x p e r i m e n t s  of DANCIS, et al. 27 w o u l d  a p p e a r  

to  ru le  o u t  c a t a b o l i t e s  of nuc l e i c  ac ids ,  i .e . ,  a l l a n t o i n  a n d  p e r h a p s  h y p o x a n t h i n e ,  as  

p r e c u r s o r s  of nuc l e i c  ac ids .  R e s u l t s  p r e s e n t e d  h e r e  i n d i c a t e  t h a t  n u c l e o t i d e s  a re  t h e  

m a j o r  p r o d u c t s  f o r m e d  t h a t  r e m a i n  in  t i s s ue s  a f t e r  a d m i n i s t r a t i o n  of a d e n i n e ,  b u t  u n t i l  

all  of t h e  m i n o r  c o m p o n e n t s  h a v e  b e e n  i d e n t i f i e d  t h e  p o s s i b i l i t y  c a n n o t  be  c o m p l e t e l y  

e x c l u d e d  t h a t  s o m e  of t h e s e  m a y  b e  i n t e r m e d i a t e s ,  s u c h  as  t r a c e  a m o u n t s  of t h e  i m i d a -  

z o l e - c a r b o x a m i d e  r i b o t i d e .  P r e s e n t  e v i d e n c e  i n d i c a t e s  t h a t  t h e  a d e n i n e  r ing ,  w h e n  once  

f o r m e d ,  is n o t  reopened28;  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  t e s t  t h i s  concep t .  

No e v i d e n c e  h a s  b e e n  o b t a i n e d  for  a n y  r a d i o a c t i v e  a r e a  on  p a p e r  c h r o m a t o g r a m s  

w h i c h  u p o n  h y d r o l y s i s  w o u l d  g ive  t w o  d i f f e r en t  p u r i n e  or  p y r i m i d i n e  bases ,  t h u s  ex i s t -  

ence  in  t i s sue  of m i x e d  d i n u c l e o t i d e s  w h i c h  a re  nuc l e i c  ac id  p r e c u r s o r s  or  i n t e r m e d i a t e s  

does  n o t  s e e m  l ike ly .  H o w e v e r ,  s u c h  c o m p o u n d s  m i g h t  ex i s t  i n  v e r y  s m a l l  a m o u n t s  a n d  

m i g h t  b e  i n c l u d e d  in t h e  ~-0 °/,o to  2 0 %  of r a d i o a c t i v i t y  t h a t  was  n o t  r e c o v e r e d  f r o m  t h e  

D a r c o  c o l u m n s .  I t  w o u l d  b e  d e s i r a b l e  to  t e s t  t h e  i s o l a t i o n  p r o c e d u r e  w i t h  a d d e d  di- 

n u c l e o t i d e s .  

A m o r e  d e t a i l e d  d i s c u s s i o n  of n u c l e o t i d e - n u c l e i c  ac id  i n t e r r e l a t i o n s h i p s  is p r e s e n t e d  

in  t h e  p r e c e d i n g  p a p e r  2, *. 
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SUMMARY 

Adenine-4,6-14C has been administered to male C~7 mice, and distribution of radioactivity has 
been studied at  short  time intervals after administration, particularly in the cold TCA-soluble 
fraction. I t  has been shown tha t  adenine is rapidly incorporated into nucleotides of tissue, including 
5'-adenylic acid, adenosine diphosphate, adenosine tr iphosphate,  the corresponding guanylic acid 
derivatives, diphosphopyridine nucleotide, inosinic acid, and possibly TPN. Adenine is rapidly 
equilibrated between AMP, ADP, and ATP, and is less rapidly incorporated into DPN. The specific 
activity of guanine nucleotides is always considerably less than  tha t  of adenine nucleotides. Evidence 
is presented tha t  the TCA-soluble fraction serves as a precursor for RNA and DNA. 

RI~SUM~ 

De l'ad6nine-4,6-14C a 6t6 administr6e ~ des souris mgtles C57 et la distr ibution de la radioactivitd, 
particuli6rement dans la fraction soluble ~ froid dans l 'acide trichlorac6tique, a 6t6 6tudi6e /~ de 
courts intervalles de temps apr6s l 'administrat ion.  Les r6sultats indiquent  que l 'addnine est rapide- 
ment  incorpor6e dans les nucl6otides des tissus, no tamment  dans l 'acide-5'-ad6nylique, l 'ad6nosine 
diphosphate, l 'ad6nosine triphosphate,  les d6rivds guanyliques correspondants, le diphosphopyridine 
nucl6otide, l 'acide inosinique, et peut-~tre dans le TPN. L'dquilibre entre l 'ad6nine et 1' AMP, I 'ADP 
et I 'ATP est a t te int  rapidement;  l ' incorporation dans le DPN est moins rapide. L'activit6 sp6cifique 
des guanine nucl6otides est toujours ne t tement  moindre que celle des addnine nucl6otides. Les auteurs 
mont ren t  que la fraction soluble dans l'acide trichlorac6tique est utilis6e comlne pr6curseur du 
ARN et du ADN. 

* Since this manuscript  was submitted,  the incorporation of glycine into soluble nucleotides and 
nucleic acids in ra t  liver and Flexner-]obling carcinoma has been reported by EDMONDS AND 
LEPAGE 2". Many of their  findings with glycine are comparable to those found with adenine; i.e., 
a rapid incorporation and equilibration of glycine into AMP, ADP, and ATP, a slower rate of in- 
corporation into DPN and two other unidentified adenine derivatives. Guanine nucleotides were 
also rapidly labeled. 
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Z I 7 S . \ M M E N I : A S S [ r N ( ;  

M t i n n l i c h e  Cs;-Mfiuse w u r d e n  m i t  . \denin-4,6-~aC b e h a n d e l t  u m l  die  \ : e r t e i l u n g  de r  R a d i o -  
a k t i v i t / t t  in k u r z e n  Z e i t a b s t / i n d e n  nach  de r  Verab re i chm~g ,  b e s o n d e r s  in de r  k a l t e n ,  T r i c h k w e s s i g -  
s t iu re lOs l ichen  F r a k t i o n ,  u n t e r s u c h t .  Es  wi rd  l~cwiesen, ( lass . \ d e n i n  sc lmel l  h~ G e w e b s n u k l e o t i d e  
e i n v e r l e i b t  wird,  e i n sch l i e s s l i ch  5 ' - A d e n y l s i i u r e ,  : \ d e n o s i n d i p h o s p h a t ,  A d e n o s i n t r i p h o s p h a t ,  e n t -  
s p r e c h e n d e  Guanylsiture-Derixate, l ) i p h o s p h o p y r i d i n n u k I e o t i d ,  I nos in s f i u r e  urn[ mOgl i che rwe i s e  T P X .  
A d e n i n  e r r e i c h t  schne l l  e i n e n  (;lei~ h g e w i c h t s z u s t a n d  z w i s c h e n  ,\M P, . \ D P  u n d  A'I 'P und  w i r d  w e n i g e r  
s chne l l  in D P N  e i n v e r l e i b t .  D i e  spez i t i s che  : \ k t i v i t f i t  d e r  G u a n i n n u k l e o t i d e  is)  i m m e r  x~esentl ich 
g e r i n g e r  a l s  d i e j c n i g e  yon  A d e n i m m k l e o t i d c n .  Es  wi rd  d e r  Bewei s  da f i i r  e r b r a c h t ,  das s  <lie T r i c h l o f  
e s s ig s f iu re l6 s l i che  F r a k t i o n  a l s \ ' o r g i i n g e r  f i ir  R N A  u m l  D N . \  client.  
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