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mation of a phospholip:id. The  observations may  support  the hypothesis  made here 
tha t  the soluble relaxing factor isolated directly from muscle is a phospholipid. 
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Urid ine diphosphate fructose and uridine diphosphate 
~ l g a l a c t o s a m i n e  f rom dahlia tubers 

During an invest igat ion of the  nucleotides of Dahlia  tubers,  UDP-glucose and UDP-  
galactose have  been isolated. Evidence is presented here which indicates t ha t  these 
nucleotides axe accompanied by  an  hi ther to  undescribed compound which appears 
to be UDP-iructose.  Fur thermore ,  UDP-acetylgalac tosamine  has  also been isolated 
accompanying UDP-acetylglucosamine.  Whereas  UDP-acetylgalactosarnine has  been 
found in bacter ia  ~ and  animal  tissues z, ~, i t  has not  been detected in higher plants.  

An alcoholic ex t rac t  of Dahl ia  tubers  was subjected to a prel iminary purification 
by  passing it  t h rough  a column of Dowex-I  X4 in the  ace ta te  form, elution being 
effected by  a solution 0.2 3 I  NaCl-o .oo3 M HCI. The  fraction containing the uridine 
diphosphate  sugars was recovered by  adsorpt ion on charcoal, followed by  eluti~n with 
aq. 5o% e thanol  s- F u r t h e r  purification was effected by  paper  chromatography  in 
e t h a n o l - a m m o n i t t m  acetate ,  p H  3.8 (ref. 5), followed by  rechromatography in 
e t h a n o l - a m m o n i u m  acetate ,  p H  7-5 (ref. 5), or by chromatography  on Dowex-x X4 
resin in the  chloride form ,Mng a gradient  elutior~ wi th  NaCI (ref. 6). In  this form, 
two fractions containing mainly  UDP-glucose and UDP-acetylglucosamine,  respec- 
tively, were obtained.  
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All the  UDP-g lucose  f rac t ions  p r e p a r e d  b y  these  p rocedures  l ibera te  reduc ing  
s u b s t a n c e s  on hydro lys i s  a t  p H  2 for I5  rain a t  IOO °. These  were  s u b m i t t e d  to  p a p e r  
c h r o m a t o g r a p h y  in p h e n o l - w a t e r  ~ and  b u t a n o l - p y r i d i n e - w a t e r  a followed b y  de- 
v e l o p m e n t  of t h e  pape r s  wi th  a lkal ine  A g N 0 3  (ref. 9)- Th ree  spo t s  were  obse rved  wi th  
the  Rr~ose values  of glucose, ga lac tose  and  fructose.  The  same resul ts  were o b t a i n e d  
b y  ionophoresis  lc a n d  c h r o m a t o g r a p h y  in b u t a n o l - p y r i d i n e - w a t e r  4, b o t h  on bora te -  
buffered papers .  F ruc to se  was  fu r the r  identif ied b y  its reac t ion  wi th  t h e  resorc inol -  
HCI reagen t  of RoE n.  

Hydro lys i s  a t  p H  2 for x5 min  a t  IOO ° yielded U D P  a n d  h e a t i n g  in x N acid 
for 30 rain a t  IOO ° l ibe ra ted  U M P  as obse rved  b y  p a p e r  c h r o m a t o g r a p h y  in the  acidic 
a n d  n e u t r a l  e t h a n o l - a m m o n i u m  ace t a t e  solvents .  Af te r  t r e a t m e n t  of the  U D P -  
glucose f rac t ion  ~ t h  s n a k e - v e n o m  p y r o p h o s p h a t a s e  (EC 3.6.1..9}, the  on ly  nucleoside 
fo rmed  wa: ur idine,  ident i f ied c h r o m a t o g r a p h i c a l l y  (two solvents)  a n d  f rom its 
abso rp t ion  spec t rum.  The  organic  p h o s p h a t e s  fo rmed  du r ing  t h e  enzymic  hydro lys i s  
were  exarrAned b y  p a p e r  e lec t rophores is  on c e t y l t r i m e t h y l a m m o n i u m  bora t e  buffer lz. 
Three  sugar  p h o s p h a t e s  were  obse rved  wi th  mobil i t ies  close to  t h a t  of glucose x-phos- 
pha t e ,  ga lac tose  I - p h o s p h a t e  a n d  f ructose  I - p h o s p h a t e .  

C h r o m a t o g r a p h y  of the  UDP-g lucose  f rac t ion  in i sopropyl  a l c o h o l - a m m o n i a -  
w a t e r  led to  the  fo rma t ion  of U M P  a n d  cyclic phospha tes .  T h e  l a t t e r  were isolated,  
hyd ro ly sed  in 1. N acid for 3o rnin at  I o o  ° a n d  s u b m i t t e d  to  p a p e r  c h r o m a t o g r a p h y  
in b u t a n o l - p y r i d i n e - w a t e r  us ing bora te -buf fe red  p a p e r  a n d  in p h e n o l - w a t e r .  Three  
sugars  w i t h  t h e  Rr,~ose va lue  of glucose, ga lac tose  a n d  f ruc tose  were  ob ta ined .  

T h e  ra t io  u r id ine :  t o t a l  p h o s p h a t e  is: r educ ing  sugars  w a s  I . I  : 2 : x.o 4 ( to ta l  phos-  
p h a t e  t a k e n  as 2). The  reduc ing  va lue  of a h y d r o l y s a t e  was  d e t e r m i n e d  b y  PARK 
AND JOH~SO,~ m e t h o d  14 in  which  the  th ree  sugars  give the  same  colour in tens i ty .  
T h e  a m o u n t  of fxaxctose in the  m i x t u r e  was  d e t e r m i n e d  af te r  s epa ra t ion  b y  p a p e r  
c h r o m a t o g r a p h y .  The  va lues  o b t a i n e d  var ied  for different  b a t c h e s  and  showed  t h a t  
i t  compr i sed  approx .  5 % of t h e  t o t a l  sugars  p re sen t  in t h e  U D P - g l u c o s e  fract ion.  

T h e  f ruc tose -con ta in ing  c o m p o u n d  could no t  be s e p a r a t e d  f rom U D P - g l u c o s e  a n d  
U D P - g a l a c t o s e  desp i t e  the  different  iso~;Ltion procedures  t r ied.  This  is an  ind ica t ion  
t h a t  t h e  subs tances  are closely re la ted  in  s t ruc tu re .  These  obse rva t ions  indica te  t h e  
presence  in  D a h l i a  t ube r s  of a nucieot ide  in which  ur id ine  is jo ined a t  t h e  5"-position 
t h r o u g h  a p y r o p h o s p h a t e  res idue to  fructose.  However ,  i t  is no t  possible to  say  
t h r o u g h  which  ca rbon  the  f ruc tose  is l inked to  the  nucleot ide .  T h e  r a t e  of l ibera t ion  
of f ruc tose  on  acid_ hydro lys i s  as j udged  b y  p a p e r  c h r o m a t o g r a p h y  is s imi lar  to  t h a t  
of glucose a n d  ga!actose.  Syn the t i c  UDP- f ruc to se  15 (prepared  b y  condensa t ion  of 
u r id ine  5" -phosphomorpho l ida t e  w i th  a sal t  of f ructose  1.-phosphate) l ibera tes  f ructose 
on  acid  hydro lys i s  a t  a r a t e  app rec i ab ly  slower t h a n  t h a t  of glucose f rom U D P -  
glucose.  This  could ind ica te  t h a t  in t h e  n a t u r a l  nucleot ide,  f ructose  is l inked 
t h r o u g h  C-2. 

T h e  presence  of U D P - f r u c t o s e  in D a h l i a  tube r s  is of in te res t  as a possible in ter -  
m e d i a t e  in  t h e  b iosynthes i s  of f ructosans .  

The UDP.-ace ty lg lucosamine  f rac t ion  was  found  to  l ibera te  on  acid hydro lys i s  
a c e t y l g a l a c t o s a m i n e  besides ace ty lg lucosamine ,  ind ica t ing  t h e  presence  of U D P -  
a c e t y l g a h c t o s a m i n e  z. T h e  sugars  were  s e p a r a t e d  b y  p a p e r  c h r o m a t o g r a p h y  in 
b u t a n o l - p y r i d i n e - w a t e r  on bora te -buf fe red  p a p e r  4 a n d  the  subs t ance  w i th  the  s a m e  
m o b i l i t y  as ace ty lga l ac to samine  was  s u b m i t t e d  to hydro lys i s  u n d e r  condi t ions  which  
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led to comple t e  d e a c e t y l a t i o n  2. P a p e r  c h r o m a t o g r a p h y  of the  h y d r o l y s a t e  showed  
one spot  h a v i n g  the  s ame  Rgtm,ose as ga l ac tosamine .  F u r t h e r m o r e .  when  t h e  h e x o s a m i n e  
o b t a i n e d  b y  d e a c e t y l a t i o n  of t h e  free suga r  was  t r e a t e d  w i t h  n i n h y d r i n  la, t h e  corre-  
spond ing  pentose ,  lyxose  was  ob ta ined .  A f t e r  acid hydro lys i s ,  U D P  a n d  U M P  were  
the  o n l y  nucleot ides  obse rved  b y  p a p e r  c h r o m a t o g r a p h y  in the  acidic a n d  n e u t r a l  
e t h a n o l - a m m o n i u m  xce ta te  solvents .  Tltese o b s e r v a t i o n s  i nd i ca t e  t h a t  t h e  m i x t u r e  
of U D P ~ a c e t y i g i u c o s a m i n e  a n d  U D P - a c e t y l g a l a c t o s a m i n e  p re sen t  in D a h l i a  t u b e r s  
is s imi la r  to  t he  one i so la ted  f rom l iver  ~ 

This  i nves t i ga t i on  was  s u p p o r t e d  in p a r t  b y  a r e sea rch  g r a n t  (No. G-3442) f rom 
the  N a t i o n a l  Inst i tuCes of Hea l th ,  U.S.  Pub l i c  H e a l t h  Service,  b y  t he  Rockefe l l e r  
F o u n d a t i o n  a n d  b y  t h e  Consejo Nac iona l  de Inves t igac iones  Cient if icas y T6cnicas .  
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A possible route  of  acetate  ox idat ion  in Rhodof)seudomonas spheroides 
ELSDEN AND ORMEROD 1 h a v e  shown  t h a t  f l uo roace t a t e  s t i o n g l y  inhi~:its o x i d a t i o n  of  
a c e t a t e  in Rhodospiri l lum rubrum b o t h  u n d e r  da rk -ae rob i c  a n d  l igh t -anae rob ic  con- 
di t ions.  In  th i s  l a b o r a t o r y ,  w h e n  [14C]acetate was  m e t a b o l i z e d  b y  th i s  o rgan ism,  
14COs f o r m a t i o n  was  i n h i b i t e d  nea r ly  c o m p l e t e l y  b y  I .  Io  -4 M f luo roace t a t e  u n d e r  
e i the r  of these  cond i t ions  s. S imi la r  resu l t s  were  o b t a i n e d  w i t h  Rhodopseudomonas 
spheroides u n d e r  da rk -ae rob ic  condi t ions .  W i t h  t he  l a t t e r  o rgan ism,  however ,  u n d e r  
l igh t -anae rob ic  cond i t ions  f luoroace ta t e  i n h i b i t e d  14COs f o r m a t i o n  o n l y  to  t he  e x t e n t  
of 4o -5  ° % (refs. z, 5)- Th i s  i n d i c a t e d  t he  pos s ib i l i t y  t h a t  a p a t h w a y  of a c e t a t e  
ox ida t i on  o the r  t h a n  t h e  citric acid  cycle ope ra t e s  in R.  spheroides ra ider  t h e s e  
p a r t i c u l a r  condi t ions .  To  e luc ida te  i ts  n a t u r e ,  t h e  R. spheroides cells were  e x p o s e d  
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