
~Oadenosme n a v e  oeen ShOWn to oe p n o s p n o r y m ~ e a  ~o t he  con  
a logs  of adenos ine  t r i p h o s p h a t e  (ATP),  no pa r t i c ipa t ion  of 
t r an s f e r  r eac t ions  h a s  been repor ted .  In  t he  course  of an  in 
oxyr ibose  nuc leo t ides  we h a v e  found  t h a t  2 ' -desoxyadenos i  
tmryla ted  to t h e  co r respond ing  di- and  t r i phospha t e s .  
~t first  va r ious  c o m b i n a t i o n s  of purif ied e n z y m e s  ~, s (pyruva l  
dehydrogenase )  were used  wh ich  ca t a lyze  t he  fo rma t ion  of a 
!rom A M P  and  phosphoeno l  p y r u v a t e  (PEPA) .  Since t he  d 
• to A M P  is m ino r  or a b s e n t  in t h e  sy s t em,  a sma l l  a m o u n t  
¢idat ion of reduced  d iphosphopyr id ine  nucleot ide  (DPNH)  b 
tonsure of t h e  p h o s p h a t e  t ransfe r .  I n  t h e  absence  of accept 
pond ing ly  smal l  ox ida t ion  of D P N H ,  while t h e  s u b s e q u e n t  
nple te  ox ida t ion  of t h e  D P N H .  W h e n  i ncuba t ed  m i x t u r e s  t 
ma iyzed  b y  pape r  c h r o m a t o g r a p h y  4 w i t h  t he  Na~HPO~-isoai 
were observed,  one w i t h  t he  s ame  RF as A M P  and  represer  

m R F  s imi lar  to  ADP .  C h r o m a t o g r a m s  of cont ro l  incubat ion  
tic a m o u n t  (0.03 ~ M )  of A D P  added  to  t h e  reac t ion  m i x t u r  
,or w i th  t he  RF co r re spond ing  to  A D P  appea red  to con ta in  
? added  (o.9 p M ) .  T h i s  s t rong ly  sugges ted  t h e  fo rma t ion  ot 
P), p r o b a b l y  b y  t h e  ac t ion  of myok inase ,  and  i t  s eemed  like 

Large scale e x p e r i m e n t s  w i t h  t h e  purif ied enzymes ,  des igned  
sine p o l y p h o s p h a t e s  in q u a n t i t y ,  h a v e  been unsuccess fu l  thin 
n was  employed .  Mi tochondr ia  were p repa red  f rom h o m o g e n  
~d descr ibed by  SCH~mD~R ~ for r a t  l iver.  Af t e r  wash ing ,  t 
5 M sucrose  a n d  fortified w i t h  app rop r i a t e  a m o u n t s  of A'. 
and  p h o s p h a t e  buffer~,S,L Th i s  p r epa ra t i on  was  used  in a 
f ium g l u t a m a t e  as t h e  oxidizable  subs t r a t e .  I n  severa l  experi  
h a t e  u p t a k e  a n d  P /O ra t ios  d e m o n s t r a t e d  t h a t  D A M P  was 
for as AMP,  a l t h o u g h  t he  P /O ra t ios  were neve r  as  h igh  as 
measured  us ing  hexok i na se  a n d  glucose a s t h e  ac_cep_t_or sys te  

of 2 ' -desoxyadenos ine  d iphospha  
l ikely t h a t  t he  cor respond ing  deso~ 

des igned  to p repare  t he  p r e s u m e d  desox 
t h u s  far  a n d  c o n s e q u e n t l y  a dittere 

enized r abb i t  k idney  cor tex,  b y  t 
t h e  m i t o c h o n d r i a  were su spend  

ATP ,  D P N ,  c y t o c h r o m e  C, MgC 
all s u b s e q u e n t  expe r imen t s ,  wi 
i m e n t s  d e t e r m i n a t i o n  of inorgar  

was  a l m o s t  as  effective a p h o s p h a  
as  those  ob ta ined  w h e n  P/O raft  

' s tem.  
ha tes  f rom A M P  and  D A M P  was  accompl i shed  as follows: 
final v o l u m e  15 ml,  con ta ined  5 ml  e n z y m e  solut ion (correspondi  

~y cor tex,  a n d  con ta in ing  5 p M  ATP) ,  25 ° / ~ M  inorganic  phospha  
gas a t  37 ° in a 5 ° ml  W a r b u r g  flask. Af t e r  5 ° m i n u t e s  t he  mix tu  
ube  and  placed in a boi l ing w a t e r  b a t h  for 5 minu te s ,  t h e n  chill 
filtrate was  d i lu ted  w i t h  9 vo lumes  of 6 % perchloric  acid a n d  filter 
o spha t e  and  io m i n u t e  acid-labile p h o s p h a t e  s showed t h a t  2o0 
n esterif ied a n d  54 # M  of acid-labile p h o s p h a t e  were present .  T 
~bsorbed on a c o l u m n  of Dowex- l -eh lor ide ,  200-400 mesh ,  ~ cJ 

to COHN AND CARTER ~. E lua t e s  cor responding  to A D P  and  A1 
?he resu l t s  are  shown  in Table  I. The re  can  be lit t le d o u b t  concerni  
P fract ions.  
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A T P  (DATP)  m i g h t  also be formed.  
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accep tor  
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Ne t  syn the s i s  of p o l y p h o s p h  
Experiment I. T h e  mix tu re ,  

to  4.4 g r a m s  wet  we igh t  of kidne, 
and  1 2 5 / , M  AMP.  I n c u b a t i o n  was  
was  t r ans fe r red  to a large  t e s t  t u b e  
in ice, filtered, an  a l iquo t  of th i s  filtrate 
again.  Ana lys i s  for inorganic  phosp  
of inorganic  p h o s p h a t e  h a d  been 
r e m a i n d e r  of t h e  m i x t u r e  was  absorbed  
× IO cm,  and  e lu ted  accord ing  
were neu t ra l ized  and  ana lyzed .  T he  re 
the  i den t i t y  of t h e  A D P  and  A T P  
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3n the  basis of the  adenine content ,  these figures represent  I 

:alculated from the  molecular  ext inct ion coefficient of adeno~ 
Inorganic phospha te  was  absent ,  as determined by  the meth¢ 
By the method  of MEJBAUM n.  

~xperiment I I .  This exper iment  was  identical wi th  experimq 
)resent, and AMP omit ted.  Phospha te  analysis  at  the  end of t 
~rganic phospha te  had been esterified. Acid-labile phospha  
ret  since the  DAMP is itself acid-labile. The deproteinized i 
a exchange exact ly as in exper iment  I. Measurement  of ul  
kDP"  fraction (163 ml) contained io . I  /zM, and the " A T P "  fl 
mine derivative, and chemical analysis showed t h a t  approp  
tt. Bo th  solutions were lyophilized, and the  result ing powder  

Che analyses of these solutions are shown in Table II .  The rati 
I is low in bo th  fractions, b u t  this  is not  surpris ing in view 
Lre markedly  affected by  changes in the conditions under  whic 
inted out  t h a t  the  " A D P "  and " A T P "  fractions were respe( 
mt  during the  analysis  for desoxyribose it was  apparen t  t h a t  t 
mt f rom the  s tandard.  On the basis of pur ine analyses the A 
TP  fraction 7.4/~M. I f  one assumes  tha t  the  analyses for 
too low ra the r  t h a n  too high, then  these mus t  be a t  least 5 

A N A L Y S E S  O F  C O N C E N T R A T E D  A D P  A N D  A T P  F R A C T I O N S  

- - o - - i x -  . . . . . . . . . . . . . . . . .  

of the  fact t ha t  the  colorimetl 
under  which they  are carried out  18. I t  shou 

~pectively o. 5 M and 2.9 M in Na( 
the color developed was somewh 

A D P  fraction contains 8 . 9 / , M  ax 
desoxyribose gave values whiq 

5 .1 /zM D A D P  and 3 .1 /zM DA'I 

S F R O M  E X P E R I M E N T  I I  

"A D P  Fraction" "A T P  Fraction" 

p M  /ml (referred p M  /ral Ratio 

1 
2.89 
0.42 
o.28 
0.70 

)sent. Acid-labile phospha te  was  not  determined. 

)sphate t ransferr ing enzymes of muscle and of kidney mi tochondr  
,MP. Current  exper iments  are designed to improve the  yield ar 
,rder t h a t  their  chemical and biological propert ies  m a y  be studie 
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• Inorganic  phospha te  was  absent .  
• * By the procedure of S T U M P F  15. 

I t  is concluded tha t  the  phos  t 
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pur i ty  of D A D P  and DATP in order 
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n a p rev ious  pub l ica t ion  x i t  was  s h o w n  t h a t  t he  t r ansg lucos ids  
;e to  glucose,  i somal tose  (dextrobiose) ,  panose  a n d  d e x t r o t r i  
yl o l igosacchar ides  in t he  reac t ion  m i x t u r e  ind ica ted  an  equ  
vme act ion.  E x p e r i m e n t s  w i t h  rad ioac t ive  t r ace r s  showed  t h a t  
dtose. I n  th i s  c o m m u n i c a t i o n  evidence  is p r e sen t ed  for the  
.rose b y  t h e  A. oryzae t r ansg lucos idase .  
somal tose  (dextrobiose) a n d  dex t ro t r iose ,  t h e  di- a n d  t r i sac  
Lccharides, were isolated f rom a pa r t i a l  acid h y d r o l y s a t e  of de: 
obiose) was  dissolved in o.o 5 ml  of w a t e r  a n d  m i x e d  w i th  o.o5 
tspergillus oryzae x. An a l iquot  of o .oi  ml  of  th i s  m i x t u r e  was  
ea ted  for 5 m i n u t e s  a t  i o o ° C  to a r r e s t  e n z y m e  act ion.  Su 

lucos idase  of A spergillus oryzae convertc 
=riose. T h e  pers i s tence  of t he  a - i ,  

u i l ib r ium s t a t e  and  a reversibilit  
ers  showed  t h a t  t h e  e n z y m e  did no t  ac t  revers ib  

t h e  reversible  t r ansg lucos ida t ion  

t r i s accha r ides  of t h e  d e x t r a n  series 
of d e x t r a n .  Fou r  m g  of pu re  i somal to  

'5 ml  of  a t r ansg lucos idase  solutic 
m i x t u r e  was  placed on a pape r  c h r o m a t o g r a  

S u b s e q u e n t  s amp le s  were obtain¢ 
[ucing c o m p o u n d s  in t he se  a l iquo ts  were s epa ra t ed  a n d  identifi¢ 
ods z. Ini t ia l ly ,  i somal tose  was  t h e  on ly  reduc ing  c o m p o u n d  in tt  
ucose and  dex t ro t r io se  a p p e a r e d  in low concen t r a t ions ;  a t  48 ar 
the glucose and  dex t ro t r io se  inc reased  while  t h e  concen t ra t ion  
asglucosidase  t r a n s f e r s  glucose res idues  f rom a s u b s t r a t e  to tl 
~s 1,3 t he  ac t ion  of t h e  e n z y m e  on i somal tose  would proceed by  tl 
raying equa t ion .  (G, E a n d  | r ep resen t  glucose uni t ,  e n z y m e  molecu 
peet ively) .  

c t ion was  t e s t ed  w i t h  r ad ioac t ive  glucose and  dext ro t r iose  as su  
of xiC-glucose ( to ta l  a c t i v i t y  26,000 cpm) and  6 m g  of dex t ro t r io  

~1 of t h e  di rector  as pape r  No. 639, J o u r n a l  Series, N e b r a s k a  Agl 

I n  ; 

mal tose  
glucosyl  
of enzy 
on mal tose .  
i somal tose  

I somal tose  
ol igosacchar ides  
(dextrobiose 
f rom ,4 
and  h e a t e d  
a t  12, 48 a n d  96 hours .  T h e  reduc in  
b y  pape r  c h r o m a t o g r a p h i c  m e t h o d s  ~. 
reac t ion  m i x t u r e ;  a t  12 hou r s  glucose 
96 hou r s  t he  concen t r a t ions  of t he  
i somal tose  decreased.  Since t r ans  
6-posi t ion of g lucosyl  co subs t r a t e s  1, 3 
m e c h a n i s m  s h o w n  in t h e  a c c o m p a n y i n g  eq 
and  an  a-I ,6-glucosidic  bond,  rest  

The  revers ib i l i ty  of th i s  reac t  
s t r a t e s  for t he  enzyme .  One  m g  of xiC-~ 

* Pub l i shed  w i th  t he  app rova l  
cu l tu ra l  E x p e r i m e n t  Sta t ion.  
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