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T H E  U R I D Y L  T R A N S F E R A S E  O F  L I V E R  

by  

G. T. MILLS,  R. O N D A R Z A *  AND E V E L Y N  E. B, SMITH**  

Biochemistry Department,  The University o /Glasgow (Scotland) 

I t  h a s  r ecen t ly  been shown  1, 2 t h a t  isolated liver nuclei  will ca ta lyse  the  react ion** *: 

U D P G  + P - P  > U T P  + g l u c o s e - l - p h o s p h a t e  

and  also t h a t  U D P A G  can  be subs t i t u t ed  for U D P G  wi th  the  fo rma t ion  of U T P .  The  e n z y m e  re- 
sponsib le  for th is  reac t ion  has  been called ur idyl  t ransfe rase  by  MUNCH-PETERSEN et al. s. At  the  
same  t ime  it  was  found 2 t h a t  liver nuclei  b reak  down bo t h  U D P G  and  U D P A G  to U D P  and  U M P  
and  also dephosphory l a t e  U T P  to U D P .  

In  the  p re sen t  work  we repor t  the  ex t r ac t ion  f rom isolated liver nuclei  of t he  ur idyl  t r ans fe rase  
ac t iv i ty  and  d e m o n s t r a t e  t h a t  th is  enzymic  ac t iv i ty  of the  nuclei  ex t r ac t  can  be followed spect ro-  
photomet r ica l ly .  I t  h a s  also been confirmed t h a t  yea s t  ur idyl  t ransfe rase  (present  in t he  yea s t  
Zwischenfe rmen t  p r epa ra t i on  s) does no t  a t t a c k  U D P A G  whereas  it  r ap id ly  p y r o p h o s p h o r y l a t e s  
U D P G .  

The  pr incipal  m e t h o d s  and  mate r i a l s  used  have  been p rev ious ly  descr ibed ~, the  py rophospho -  
ry la t ion  of U D P G  being followed by  the  g lucose - l -phospha t e  s or U T P  4 produc t ion ,  and  t h a t  of 
U D P A G  by  the  U T P  product ion .  

In  the  p re sen t  work  on U D P G  it was necessa ry  to use  a p repara t ion  of g lucose-6-phospha te  
dehydrogenase  free f rom ur idyl  t ransferase ,  and  recourse was  m a d e  to the  p repa ra t ion  of glucose- 
6 -phospha te  dehydrogenase  of l iver according to CLOCK AND MC LEAN 5, which  has  been found  to be 
free f rom ur idyl  t r ans fe rase  ac t iv i ty .  This  e n z y m e  was  s t anda rd i sed  spec t ropho tomet r i ca l ly  us ing  
pure  g lucose-6-phosphate .  

The  liver ur idyl  t ransfe rase  ex t r ac t  was  prepared  in the  following manne r .  Nuclei  were isolated 
from perfused  gu inea  pig  l iver by  the  m e t h o d  of SCHNEIDER e, us ing  0.25 M sucrose con ta in ing  
o.oo18 M CaCI~ 7, and  washed  free f rom cy top lasmic  part icles.  The  nuclei  f rom 25 g l iver were sus-  
pended  in 20 ml  0.02 M p h o s p h a t e  buffer, p H  8.0 and  b rough t  into solution,  which  was  a stiff gel, 
by  the  addi t ion  of 2 or 3 drops  of 2 N K O H .  D N A  was t h e n  prec ip i ta ted  by  the  add i t ion  of 2 M KC1 

Fig. I. The  p y r o p h o s p h o r y l a t i o n  of U D P G  and  U D P A G  by  liver nuclei  ex t rac t .  - Curves x and 2. 
o.o 7 / , m o l e  U D P G  was  i ncuba t ed  w i t h  i2o/ ,1  nuclei  ex t rac t ,  i . o / , m o l e  p y r o p h o s p h a t e ,  io  / ,moles  

MgC12 and  780 #1 o.I M T R I S  buffer  p H  7.8 for 
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3 ° rain a t  2o °. G lucose - l -phospha t e  l iberated was  
e s t i ma t ed  by  the  addi t ion  of 2. 5 /*moles cysteine,  
3o #1 phosphog lucomuta se ,  IOO /21 liver glucose- 
6 -phospha te  dehydrogenase  and  0 .25 /*moles  T P N .  
Curve x indicates  the  change  in Ea40 due  to glucose- 
1 -phospha te  and  Curve I A  is the  control  w i thou t  
UDP G.  A t  po in t  X the  U T P  produced was  esti-  
m a t e d  by  the  add i t ion  of I m g  yea s t  Zwischen-  
f e rmen t  p repara t ion  which  con ta ins  nucleoside 
d iphosphokinase ,  20 #1 yeas t  hexokinase ,  io # m o l e s  
glucose and  o. i  / ,mo les  ADP,  the  A D P  being 
added  a t  po in t  Y. The  change  in E340 (Curve 2) is 
due  to the  g lucose-6-phospha te  p roduced  in the  
hexok inase  reaction.  Curve 2 A is t he  control  w i t h o u t  
U D P G .  - Curve 3. o.16 / ,mo le  U D P A G  was incu-  
ba t ed  wi th  12o /,1 nuclei  ex t rac t ,  i .o  / ,mo le  pyro-  
phospha te ,  io  / ,moles  MgC1 z and  780 /~1 o.I M 
T R I S  buffer  p H  7.8 for 30 rain a t  20 °. The  U T P  

p roduced  was  e s t ima t ed  as above.  Curve 3A  is the  control  w i thou t  U D P A G .  

) ]British Council  Scholar  (from I n s t i t u t e  of Biology, Un ive r s i ty  of Mexico City). 
* Bei t  Memoria l  Resea rch  Fellow. 

*** The  following abbrev ia t ions  are used  t h r o u g h o u t :  U D P G  = ur idine diphosphoglucose ,  U D P A G  
= ur id ine  d iphosphoace ty lg lucosamine ,  U T P  = ur id ine  t r iphospha te ,  U D P  = ur idine d iphospha te ,  
U M P  = ur id ine  m o n o p h o s p h a t e ,  P - P  = inorganic  py rophospha t e ,  D N A  = deoxyr ibonucle ic  acid, 
A D P  = adenos ine  d iphospha te ,  T P N  = t r iphosphopyr id ine  nucleotide.  
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to a final concentrat ion of o.14 M with  ad jus tmen t  of the p H  to 7.0. The mixture  was allowed to 
s tand  at o ° for i hour  and the precipitate removed by centrifugation at  4ooo g for 3 ° minutes.  The 
supe rna t an t  (24 rnl) was used as the uridyl t ransferase preparat ion.  

The uridyl  t ransferase act ivi ty of this prepara t ion using U D P G  and UDPAG as subs t ra tes  
was  followed spectrophotometr ical ly  as shown in Fig. i. 

F r o m  curves I and 2 it was calculated tha t  the quan t i ty  of nuclei extract  used caused a complete 
t ransformat ion  of U D P G  into U T P  and glucose- l-phosphate  in 3 ° minutes,  whereas in the case of 
U D P A G  (Curve 3) only 5 ° % had been pyrophosphory la ted  to UTP in the same time. This indicates 
t ha t  the reaction with U D P G  is at  least twice as fast as with UDPAG. 

In  addition it has been found tha t  the nuclei extract  does not  cause any  breakdown of UTP 
and tha t  the breakdown of U D P G  and U D P A G  to U D P  and UMP is very  small. I t  would appear  
t ha t  the enzymes responsible for these reactions 2 are lost in the extract ion procedure. 

Fu r the r  work is in progress on the purification of the uridyl transferase of liver. 
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ISOLIERUNG VON 

F R E I E N  NUCLEOTIDEN AUS VERSCHIEDENEN GEWEBEN 

I1. I S O L I E R U N G  D E R  5'-MONO-, DI-  UND T R I P H O S P H A T E  VON ADENOSIN,  GUANOSIN,  

C Y T I D I N  UND U R I D I N  AUS DEM ASCITESTUMOR D E R  MAUS 

von 

HANNS SCHMITZ 

Institut f~r experimentelle Krebs[orschung der Universit~t, Heidelberg (Deutschland) 

In  frfiheren Arbeiten 1-s wurde gezeigt, dass in dem siturel6slichen E x t r a k t  yon normalen und 
Tumor-Geweben neben den bekannten  Mono-, Di- und Tr iphosphaten  von Adenosin auch die analogen 
PhosphorsAureester  von Guanosin, Cytidin und Uridin vorkommen.  Untersuchungen fiber den Einbau  
yon 14C-markierten Vorl~ufern ffir die Nucleins~uren iiihrten zu dem Schluss, dass die 5'-Mono-, 
Di- und Tr iphosphate  yon Adenosin, Guanosin, Cytidin und Uridin neben ihren bekannten  - -  und 
zum Teil noch unbekanu ten  - -  Funkt ionen  als Coenzyme wichtige IntermediStrprodukte im Rahmen  
der Nucleins~uresynthese darstellen. Es  erschien daher wfinschenswert,  weitere Tumoren  auf  ihren 
Gehalt  an freien Nucleotiden zu untersuchen u m  festzustellen, ob sich b6sartige Tumoren  aufgrund 
ihres Gehaltes an diesen Verbindungen unterscheiden liessen. 

Der bei o ° hergestellte perchlorsaure E x t r a k t  aus den Zellen (4.2 g Frischgewicht) des Ascites- 
tumors  der Maus wurde mit  K O H  neutralisiert  und nach Abscheidung des KC10, an einen Anionen- 
aus tauscher  (Dowex-i,  Formiat form,  o.8 x I9 cm) adsorbiert,  yon dem die verschiedenen Nucleotide 
nach einer bereits beschriebenen Methode 9-1° eluiert wurden.  

Die Analyse des in Fig. I dargestellten Chromatogramms ergab, dass die freien 5'-Mono-, Di- 
und Tr iphosphate  yon Adenosin, Guanosin, Cytidin und Uridin aucb im Asci tes tumor v o r h a n d e n  
sind. Ira  Gegensatz zu anderen untersuchten  Tumoren  (Flexner-Jobling- bzw. Walker-Carcinom) 
wurden  Uridindiphosphatder ivate  wie UDP-Acetylglukosamin,  UDP-Glukose, UDP-Galaktose  n u t  
in sehr geringen Mengen gefunden. Die drei genannten  UDP-Derivate  entsprechen den zwei kleinen 
UV-Absorpt ionsmaxima,  die in der Fig. I dem Guanosin-5 ' -Diphosphat  vorangehen.  Das  in den 
anderen Tumoren,  wie auch in Leber und Hirn,  gefundene UDP-Der iva t  UDP-GlukuronsXure konn te  
im Asci testumor i iberhaupt  nicht sicher nachgewiesen werden. I m  Vergleich zum Walker-Carcinom 


