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Enzymic interconversion of hydrouracil and fl-ureidopropionic acid* 

I ' a r t i a l l y  pu r i f i ed  e n z y m i c  p r e p a r a t i o n s  f rom beef  l i ve r  c a t a l y z e  r e a c t i o n  7, 

i.  H y d r o u r a c i l * *  l- H 2 0 . ~ - f l - U r e i d o p r o p i o n i c  ac id .  

The  e n z y m e  c a t a l y z i n g  t h i s  r e a c t i o n ,  p r o v i s i o n a l l y  t e r m e d  h y d r o u r a c i l a s e ,  is p r e s e n t  in t he  
l ive rs  nf t h e  calf ,  r a t  a n d  p igeon ,  a n d  is n o t  d e t e c t a b l e  in b ra in ,  n m s c l e  a n d  h e a r t  of t he  ra t ,  b a k e r ' s  
a n d  b r e w e r ' s  y e a s t ,  or  s t r a i n  D ro of G r o u p  D s t r e p t o c o c c i L  ] t  is p r e s e n t  e n t i r e l y  in  t h e  supe r -  
n a t a n t  f r a c t i o n  of i so ton i c  KC1 h o m o g e n a t e s  of r a t  l iver ,  a n d  a p p e a r s  t o  r e q u i r e  no a d d i t i o n a l  
c~ffactors. 

The  d e h y d r a t i o n  of f l -ure iodopr(~pionic  ac id  to  h y d r o u r a c i l  h a s  an  o p t i m u m  a t  p H  5.o. At  
t h i s  p H  t h e  e q u i l i b r i u m  b e t w e e n  f l - u r e i d o p r o p i o n i c  ac id  a n d  h y d r o u r a c i l  is r e a c h e d  w i t h  0o a n d  
4 ° % r e s p e c t i v e l y ,  as i n d i c a t e d  b y  t h e  e x p e r i m e n t s  of T a b l e  I. T h e  o p t i m u m  p H  for  t he  r e a c t i o n  
t t y d r o u r a c i l  ~ f l - u r e i d o p r o p i o n i c  ac id  is ~o.o; a t  t h i s  p H  t h e  r e v e r s e  r e a c t i o n  does  n o t  p roceed  
to  a n y  m e a s u r a b l e  e x t e n t ,  a n d  is in f ac t  n e g l i g i b l e  a t  p H  6.5. A t  p H  i o.o t he  e n z y m e  f r a c t i o n  
used  m t h e s e  e x p e r i m e n t s  wil l  form a b o u t  i m i c r o m o l e  of f i - u r e i d o p r o p i o n i c  ac id  f rom h y d r o u r a c i l  
p e r  m i n u t e  pe r  m i l l i g r a m  p r o t e i n  a t  38 . 
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F i n a l  s u b s t r a t e  c o n c e n t r a t i o n s  in  m i c r o m o l e s  p e r  -, m l :  A c e t a t e  bu f l e r  p H  5.o, 5oo;  U P  5 ° 
( E x p e r i m e n t  A):  H U  5 ° ( E x p e r i m e n t  B). 8.8 m g  p r o t e i n  of a 34 4 0 %  a c e t o n e  f r a c t i o n  of a w a t e r  
e x t r a c t  of beef  l i v e r  a c e t o n e  p o w d e r s  ( f r a c t i o n a t e d  a t  o : ,  o.1 ,11 a c e t a t e  lmffer  p H  5.5)- T h i s  
f r a c t i o n  does  n o t  c l e a v e  f l - u r e i d o p r o p i o n i c  ac id  to  f l -a lan ine ,  CO~ a n d  N H  a to  a n y  a p p r e c i a b l e  
e x t e n t .  1"1 ) w a s  m e a s u r e d  c o l o r i m e t r i c a l l y  u s ing  t he  .\RCHIBALI) 8 m e t h o d  for c i t r u l l i n e  s ince  I ' P  
ha s  a b o u t  t he  s a m e  c h r o m o g e n i c i t y  as  c i t ru l l i ne ,  w h e r e a s  H U  is o n l y  s l i g h t l y  c h r o m o g e n i c .  
I d e n t i t y  of I ' l l  was  a s c e r t a i n e d  b y  p a p e r  c h r o m a t o g r a p h y .  

\Ve h a v e  o b s e r v e d  a lso  t h a t  c r u d e  e x t r a c t s  of r a t  l i ve r  a c e t o n e  p o w d e r  c o u v e r t  f l -ure ido-  
p r o p i o n i c  ac id  to  f l -a lan ine ,  CO 2 a n d  a m m o n i a  a c c o r d i n g  to  r e a c t i o n  2, 

-. f l - U r e i d o p r o p i o n i c  ac id  ~ H 2 0 - - - ~  f i - a l an ine  -7 CO 2 : NHa.  

R e a c t i o n  2 is no t  r e v e r s i b l e  as  w r i t t e n ;  h o w e v e r ,  u p o n  t i l e  a d d i t i o n  of e a r b a m y l  p h o s p h a t e  a m i  
f l - a l a n m e  to b a c t e r i a l  1 a n d  m i t o c h o n d r i a l  r a t  l i v e r  p r e p a r a t i o n s ,  s y n t h e s i s  of f l - u r e i d o p r o p i o n i c  
ac id  h a s  b e e n  d e m o n s t r a t e d  ( u n p u b l i s h e d  e x p e r i m e n t s  of t h e  au thors} .  

H y d r o u r a c i l  h a s  been  i s o l a t e d  f rom beef  sp leen  a a n d  h a s  p r e v i o u s l y  been  s h o w n  to be 
m e t a b o l i z e d  in r a t  l i ve r  s l ices  to  f l - a l an ine  4. \ V h e t h e r  t h e  p r e s e n t  f i nd ings  i n d i c a t e  an  i m p o r t a n t  
p a t h w a y  of p y r i m i d i n e  m e t a b o l i s m  is ye t  to  be  d e t e r m i n e d . . k t  a n y  r a t e  t he  c o m b i n a t i o n  of 
r e a c t i o n s  i an(t  2 cou ld  p r o v i d e  a m e c h a n i s n l  for t i le  f o r m a t i o n  of f l -a lan ine .  
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• S u p p o r t e d  b y  ( ; r a n t  ~=~=H-1925, N a t i o n a l  H e a r t  I n s t i t u t e ,  N a t i o n a l  I n s t i t u t e s  of H e a l t h .  
• * The  f o l l o w i n g  a b b r e v i a t i o n s  a re  used  in t h i s  pape r ,  H U ,  H y d r o u r a c i l  ; UP, f l - U r e i d o p r o p i o n i c  

acid.  
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