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Adenosine pentaphosphate from commercial ATP 

]~IARRIAN 1 has rec,clltl~ repor ted  t h a t  ~onnncrcial  .Vfl '  f rom ox muscle con ta ins  up to one- th i rd  
of the  t o t a l  aden ine  as adenos ine  t e t r a p h o s p h a t e .  S imi lar  f indings have  been lnade ill th is  l abo ra to ry  
w i t h  respec t  to  ATP p r e s u m a b l y  ob ta ined  from yeast .  In  addi t ion ,  evidence  has been found for the 
presence of a c o m p o u n d  i n  th is  m a t e r i a l  which  corresponds  in compos i t ion  to adenos ine  penta-  
phospha te .  I n  the  p r e p a r a t i o n  on which mos t  of the e x p e r i m e n t s  were carr ied  out,  ob t a ined  from 
Schwarz  Labora tor ies ,  Inc., the  t e t r a p h o s p h a t e  accoun ted  for some 8 % of the to ta l  adenine,  and 
the  p e n t a p h o s p h a t e  for less t h a n  ~ %. 

The m e t h o d  used for the  sepa ra t ions  was  based on the ion exchange  c h r o n l a t o g r a p h y  of C o n s  
AND CARTER 2. In  one ext)er iment ,  2.75 g of " c h r o m a t o g r a p h i c a l l y  pu re"  sodium _VfI } was dissolved 
in water ,  a smal l  a m o u n t  of d i lu te  a m n l o n i a  so lu t ion  added,  and  the  nucleot ide  n la te r ia l s  adsorbed  
on a co lunln  of D o w e x - i  a i l iou exchange  resin t 7 cnl h igh  by I . I  cnl in d iamete r .  AMP was eluted 
by o.oo2 .'\7 ItC1, A D P  by o.oi N itCI,  and  ATP by o.ol  N HCI plus o.o 4 3 l  NaCI. The progress 
of the e lu t ion  was followed by  n l ea su remen t s  of the op t ica l  dens i ty  of the  e lna te  a t  200 m H in a 
B e c k m a n  Model Dtr  spec t ropho tomete r .  A to t a l  of 533 mg of aden ine  as ATI '  was e lu ted  wi th  
45oo nal of th is  e luant .  \Vhen tlle op t ica l  dens i ty  of tile e lua te  decreased below o.o5, the  e lu t ing  
solu t ion  was chauged  to o.oz N HCI plus  o.2 31 NaC1. Two d i s t inc t  peaks  of op t ica l  dens i ty  were 
obta ined ,  the  first a t  4o0 to  5oo ml with op t ica l  dens i ty  12. 7 , and  the second a t  12oo to I3OO ml 
wi th  op t ica l  dens i t y  o.7o 5. ' f i le  aden ine  e q u i v a l e n t  in the first peak  was 4 t.3 rag, and  in the second, 
4.6 rag. The midd le  por t ion  of e lua te  con ta in ing  each peak  was neu t ra l i zed  wi th  powdered  bar iun l  
hydroxide ,  and  one \ 'olunle of e thano l  added.  The so lu t ions  were let  s t and  o v e r n i g h t  in the  refriger- 
ator ,  and  the  p rec ip i t a t e s  col lected by  cen t r i fuga t ion .  These were washed  wi th  e thanol ,  dissolved 
in o.z N HC1, and  freed of ba r ium by  t r e a t m e n t  wi th  Dowex  5 o ca t ion  exchange  resin in the  sodium 
form. Ana lyses  were car r ied  ou t  on the  resu l t ing  solut ions.  D e t e r m i n a t i o n s  of adenfim equ iva l en t  
were m a d e  by u l t r a v i o l e t  spect roscopy,  of pen tose  by the  n le thod  of MEJBAUM a, us ing AMP as a 
s t a n d a r d ,  to avo id  the  correc t ion  factor  which LEUTHARDT AND E X E R  4 found necessa ry  on AMP 
wi th  a r ibose s t anda rd ,  and  of to ta l  l '  and  acid- labi le  i ~ by the me thod  of I;ISKF AND SUBBAROW 8. 
Acid- labi le  P was d e t e r m i n e d  by  mal t ing  the  solut ion i N ill sulhn' ic  acid and bea t ing  for 15 minu te s  
in a b a t h  of boi l ing water .  Some b a r m m  phospha t e  was formed by hydro lys i s  of the  po l yphospha t e s  
in the  course of the  elut ion.  The a n a l y t i c a l  d a t a  are g iven in Table  i, corrected for the  a m o u n t  of 
o r t h o p h o s p h a t e  found. 

TA BI.F 1 

ANAI, YSES (IN NEW COMI~OUNDN OBIAINIi l )  I"ROM COMMERC'I~L .VI't' PREt~AR.\'I'IONS, 
AS MOI.ES PER MOLE ADENINE 

.ldeJ~iJi~ t'c~tosg l,~tStlc Toltll 
pkospll~tc ;h]zos/)hc~t c 

Mater ia l  in zst e lu t ion  peal< K.o~, o.98 -'.9-' 4.o3 
lVIaterial in 2nd e lu t ion  peak  ,.oo 0.90 3.80 4-94 

The absorp t ion  spec t ra  were d e t e r m i n e d  a t  pH  2, 7, and  12, and found to be ind i s t i ngu i shab le  
f rom t h a t  of ATP. 

E v i d e n c e  for t i le  presence of nucleoside  p o l y p h o s p h a t e s  wi th  nlore t h a n  two acid-lal)i le phos- 
p i l a te  groups  per  mole of aden ine  e l l u iva l en t  in t r i ch loroace t ic  e x t r a c t s  of l iver  l las been publ i shed  
elsewhere 6. These e x p e r i m e n t s  were car r ied  out  on r a b b i t  liver, in which a m i n i m u m  of 6o g of t i ssue  
w a s  avai lab le .  The to t a l  a m o u n t  of nuc leo t ide  n la te r i a l  wi th  a r a t io  of acid- labi le  to ac id-s tab le  P 
h igher  t h a n  e a m o u n t e d  to  less t i t an  1 o.o of the  to ta l  aden ine  e q u i v a l e n t  of t i le ex t rac t s .  I t  is therefore  
not  su rpr i s ing  t h a t  NIARRIAN 1 fai led to  t ind ev idence  for the  adenosine  t e t r a p h o s p h a t e  ill expe r i men t s  
o n  r a t  v i s c e r a .  

This  work  was carr ied  out  under  a c o n t r a c t  be tween  tile /J.S. Atomic  E n e r g y  Commiss ion  
and the  U n i v e r s i t y  of Arkansas .  
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