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Short Communications and Preliminary Notes 
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Evidence  has  recen t ly  been ob ta ined  for t he  following p a t h  of o rn i th ine  syn thes i s  in Escherichia 
coli: g lu t amic  acid - ->  N-ace ty l -g lu t amic  acid ---> N-ace ty lg lu t amic  y - semia ldehyde  - ->  Na-ace ty l  - 
o r n i t h i n e - - +  o rn i th ine  1,3 T he  role of N-aee ty lg lu t amic  acid was inferred in pa r t  f rom the  f inding 3 
t h a t  ex t r ac t s  of E. coli con ta in  an  e n z y m e  ca t a lyz ing  t he  ace ty l a t ion  of g lu tamic  acid, b u t  t he  
u t i l iza t ion  of N-ace ty lg lu t amic  acid in o rn i th ine  fo rma t ion  ha s  t h u s  far  no t  been d e m o n s t r a t e d .  
By  t he  use  of t racer  m e t h o d s  as p rev ious ly  descr ibed 4, resul ts  have  now been ob ta ined  ind ica t ing  
an  in vivo ut i l iza t ion  of N-ace ty lg lu t amic  acid for o rn i th ine  synthes i s .  

For  the  ut i l iza t ion exper iments ,  N-ace ty l -L-g lu tamic  acid was prepared  f rom random-14C-labelled 
L-glu tamic  acid and  unlabel led  acetic anhydr ide  in aqueous  alkali  5. Label led N-ace ty l -L-g lu tamic  acid 
(o. 5 mg) and  unlabe led  L-glu tamic  acid (2.o mg) were added  to an  ae ra ted  cu l ture  (20 ml) of the  
B s t ra in  of E. coli growing exponen t i a l ly  a t  37 ° C in unlabel led  glucose-sal t  med ium.  The  bac ter ia  
were p e r m i t t e d  to grow f rom an  optical  dens i ty  of abou t  o.I to o.2, measu red  a t  62o m/, .  The  
o rgan i sms  were t h e n  ha rves t ed  and  ex t r ac t ed  success ively  wi th  cold t r ichloracet ic  acid, alcohol, 
a lcohol-ether ,  and  ho t  t r ichloracet ic  acid, essent ia l ly  as p rev ious ly  descr ibed 4. The  resu l t ing  pro te in  
res idue was  hydro lyzed  and  the  a m i n o  acids ob ta ined  were sepa ra ted  by  two-d imens iona l  paper  
c h r o m a t o g r a p h y .  A r a d i o a u t o g r a m  revealed p r e d o m i n a n t  labell ing of a rg in ine  wi th  some labell ing 
of g lu t amic  acid and  proline, t he  mola r  specific ac t iv i t ies  of these  th ree  amino  acids being in the  
ra t io  i . o o : o . o i  :o.o 3 respect ively.  The  rad ioac t iv i ty  of the  arginine  accoun ted  for a p p r o x i m a t e l y  
9o % of t h a t  of the  pro te in  hydro lysa te .  The  arginine  was degraded  wi th  arginase,  and  all t he  radio- 
a c t i v i t y  was  found  in the  orn i th ine  formed.  Dur i ng  g rowth  of the  bac te r ia  in t he  presence of the  
labelled N-ace ty l -L-g lu tamic  acid, 49/~g arginine  were incorpora ted  into the  pro te in  residue. Out  of 
th is  a m o u n t  of arginine,  13 / , g  were ca lcu la ted  to be der ived f rom the  labelled subs t ra te ,  on the  
a s s u m p t i o n  t h a t  the  five carbon  a t o m s  of t he  g lu tamic  acid mo ie ty  of N-ace ty l -L-g lu tamic  acid 
gave  rise to the  five carbon  a t o m s  of the  orn i th ine  moie ty  of arginine.  This  a s s u m p t i o n  is cons i s ten t  
wi th  the  earlier f inding t h a t  in s imilar  e x p e r i m e n t s  wi th  labelled L-glutamic  acid as supp lemen t ,  
the  g lu t amic  acid, o rn i th ine  (from arginine),  and  also proline of the  pro te in  res idue became labelled 
a t  equal  specific ac t iv i ty  e. Since arg in ine  is known  to be p roduced  f rom orni thine,  these  resu l t s  
provide  evidence t h a t  N-ace ty l -L-g lu tamic  acid can  indeed give rise to orn i th ine  w i thou t  i n t e rmed ia t e  
fo rmat ion  of g lu t amic  acid. 

The  observa t ion  t h a t  the  label led  N-ace ty l -L-g lu tamic  acid led to a h igher  specific ac t iv i ty  of 
prol ine  t h a n  of g lu t amic  acid po in t s  to a l ink o ther  t h a n  g lu tamic  acid be tween  the  rou tes  of o rn i th ine  
and  proline fo rmat ion .  Thus ,  the  ex i s t ence  of a minor  p a t h  of prol ine synthes is ,  opera t ing  in addi t ion  
to t he  ma jo r  one which  inc ludes  reduc t ion  of g lu t amic  acid to g lu tamic  7 - semia ldehyde  7, is indicated.  

* These  e x p e r i m e n t s  were carr ied ou t  while  one of the  au tho r s  (H. J. V.) was a gues t  a t  the  
Carnegie  I n s t i t u t i o n  of W a s h i n g t o n ;  the  gene rous  hosp i t a l i ty  received is gra tefu l ly  acknowledged.  

~ D a m o n  R u n y o n  Memoria l  Fellow. 
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New evidence for the  role of g lu t amic  y - s emi a l dehyde  as a ma jo r  precursor  of proline, b u t  no t  
of orni thine,  and  for the  role of Na-ace ty lo rn i th ine  as a ma jo r  precursor  of orn i th ine  ha s  now been 
obta ined  from "isotopic  conlpet i t ion  ' 's exper imen t s .  
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The  m o s t  c o m m o n  organ  con ta in ing  x a n t h i n e  oxidase  is t he  l iver 1,2. Pigeon,  dog and  hedgehog 
are the  only  except ions  recorded to da te  1. THUNBERG e x p e r i m e n t s  3 on t he  comple te  b reakdown  ot 
A T P  by  liver p repa ra t ions  of var ious  an ima l s  showed 4 t h a t  added  A T P  caused  no decrease in 
m e t h y l e n e  blue decolor isat ion t ime  in the  case of aqueous  frog liver ex t rac t .  This  was t r aced  to the  
absence  of x a n t h i n e  oxidase  in frog liver ex t r ac t s  and  homogena te s .  Resu l t s  were cons i s t en t ly  
nega t ive  wi th  one d a y  old l iver p r epa ra t i ons  El: io] f rom ten  wel l -nour ished frogs, us ing  x a n t h i n e  
as subs t r a t e  and  bora te  as buffer  (pH 7.6). T he  e n z y m e  was  also a b s e n t  f rom frog spleen, pancreas ,  
lung  and  ovary .  I t  was  p re sen t  in k idney.  The  abi l i ty  of the  frog to oxidise x a n t h i n e  ha s  been k n o w n  
only f rom in vivo s tudies  s. F re sh  frog liver h o m o g e n a t e  con ta ined  no x a n t h i n e  oxidase  inhib i tor  
when  tes ted  on purified mi lk  x a n t h i n e  oxidase.  Addi t ion  of hochsaft f rom fresh frog liver h o m o g e n a t e  
to the  milk e n z y m e  caused  s l ight  m e t h y l e n e  blue decolor isat ion.  Frog  liver m a y  prove  a conven ien t  
a l t e rna t ive  to pigeon liver for s t u d y i n g  hepa t i c  pu r ine  syn thes i s .  The  reduc ing  power  of frog livei 
ex t r ac t  on m e t h y l e n e  blue is m u c h  less t h a n  t h a t  of pigeon liver ex t rac t .  No spec imens  of R. tempo- 
raria and  R. esculenta were avai lable  for c o m p a r a t i v e  expe r imen t s .  
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