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With  the aid of 14C-UCA, the products  of the reaction in the presence and absence ol d \ c  
have been investigated.  In  the absence of dye, the product  of the reaction appeared to be L- 
formamidinoglutar ic  acid as judged by its behavior  upon ionophoresis on paper  and its conversion 
to L-glutamic acid. In  the presence of dye, a new substance was found which behaved upon 
ionophoresis as a neutral  molecule at  p H  2 and as a divalent anion at p H  IO. The oxidized nature  
(relative to urocanic acid) of this compound  was demonst ra ted  by its conversion to a-ketoglntaric 
acid upon t r ea tmen t  with acid. These propert ies suggest t ha t  the compound formed in the presence 
of dye is 5-imidazolone-4-acrylic acid. We have previously suggested~. 7 t ha t  in the absence of dye 
the p roduc t  of urocanase action is 5-imidazolone-4-propionic acid. 

Al though our results indicate tha t  an oxidation and subsequent  reduction are involved in 
UCA degradation, the absence of an easily dissociable cofactor (which could act as an electron 
carrier) makes  it likely tha t  a single protein catalyzes both  reactions. I t  appears  tha t  urocanase 
oxidizes UCA and tha t  oxidized UCA is then either reduced wi thout  de tachment  from the enzyme 
or, in the presence of dye, liberated as imidazolone acrylic acid. In  summary ,  we suggest the 
following mechanism for urocanase action : 

urocanate  + e n z y m e - - >  [oxidized urocanate '  reduced enzyme~ (i) 

[oxidized urocanate,  reduced enzyme~ ---> imidazolone propionic acid -- enzyme (2a~ 

or  in the presence of dye: 

[oxidized urocanate ,  reduced enzyme] + dye---> 
imidazolone acrylic acid + reduced dye + enzyme (2b)' 

We have also observed tha t  urocanase prepared from hist idine-adapted Pseudomonas fluores- 
cens s required no easily dissociable cofactor and catalyzed dye reduction in the presence of UCA, 
results which suggest t ha t  the mechanism of action of the bacterial  enzyme is similar to tha t  
of mammal i an  urocanase. 
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Chromatographic purification of T2r bacteriophage 
The recent development  of cellulose ion-exchange resins 1 which permi t  the ch romatography  of 
nucleic acids from various sources2, a,4 suggested tha t  such resins would be of use in the puri-  
fication of nucleoproteins,  such as bacteriophage,  and bacteriophage nucleic acids. Successful 
fract ionation of Tobacco Mosaic Virus has been reported 5. 

Prel iminary exper iments  showed tha t  it is possible to chromatograph  the components  of 
lysed cultures of Eseherichia colt and, therefore, the following method was  devised for the prepa- 
rat ion of T2r from such lysates. E. coli B/I ,5  was grown in I 1 of nut r ient  bro th  (Difco) containing 
o.4 ~o glucose and o. 5 ~o sodium chloride to a concentrat ion of 5" 1°8 cells/ml. The culture was 
then infected wi th  T2r bacter iophage in a multiplici ty of one. After lysis had occurred the culture 
was dialysed against  2o 1 of water  overnight.  There was no decrease in the virus t i tre after  dialysis. 
To the dialysed suspension was added IO g of E C T E O L A - S F  cellulose ion-exchange resin, 
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prepared  as descr ibed by  PETERSON AND SOBER 1, Af ter  t h o r o u g h  m i x i n g  t he  resin was  filtered 
off and  t he  f i l t rate discarded.  The  resin was  t h e n  s t i r red wi th  IOO ml  of o.oi M NaC1 in o.oi M 
p h o s p h a t e  buffer  a t  p H  7.0, filtered, and  t he  fi l trate was  aga in  discarded.  The  t r ea t ed  resin was  
t h e n  ex t r ac t ed  wi th  IOO ml  of o . 2 M  NaC1 in buffer,  t he  f i l t rate was  cen t r i fuged  a t  20,000 g for 
4o rain and  t he  s e d i m e n t  r e suspended  in a conven ien t  vo l ume  of buffer. A l t h o u g h  th i s  suspens ion  
was  found  to  con ta in  t he  bac t e r iophage  in yields of 25-80 % of the  to ta l  v i rus  in t he  original  
lysate ,  only  a b o u t  1 %  of t he  to t a l  p ro te in  and  lO-2O % of t he  to ta l  nucleic acid were present .  
E x p e r i m e n t s  are in progress  to de t e rmine  t he  cause  of the  lower yield of v i rus .  F u r t h e r  e lut ion 
of t he  r e s in  wi th  increas ing  concen t r a t i ons  of NaC1 did no t  resul t  in a n y  s ignif icant  increase in 
t he  recovery  of v i rus .  

The  v i rus  p repa ra t i on  was  s l ight ly  tu rb id ,  t he  rat io  E 260 m/z: E 650 m/z be ing  80: I. 
Hyd ro ly s i s  and  pape r  c h r o m a t o g r a p h y  ~ of t he  p repa ra t ion  was  pe r fo rmed  and  t he  on ly  bases  
found  were adenine ,  guan ine ,  t h y m i n e  and  5 - h y d r o x y m e t h y l - c y t o s i n e ,  ind ica t ing  t h a t  E. coli 
ribo- and  deoxyr ibonuc le ic  acids  were n o t  p re sen t  in de tec tab le  a m o u n t s .  I t  is no t  possible direct ly  
to m e a s u r e  c o n t a m i n a t i o n  of t he  v i rus  p repa ra t i on  by  E. coli protein.  However ,  t he  low pro te in  
c o n t e n t  of t he  p repa ra t i on  compared  wi th  t he  s t a r t i ng  mater ia l ,  and  t he  fac t  t h a t  soluble p ro te ins  
of  t h e  b a c t e r i u m  do no t  s ed i men t  unde r  t he  condi t ions  used to s ed imen t  the  virus,  assure  t h a t  
c o n t a m i n a t i o n  by  non-vi ra l  p ro te in  is low. The  v i rus  p repa ra t i on  was  r e c h r o m a t o g r a p h e d  on 
E C T E O L A - S F  resin before and  af ter  it  h ad  been sub jec ted  to osmot ic  shock  7. Fig. i shows  
t h a t  t he  live v i rus  is e lu ted  as a single peak  wi th  a m a x i m u m  a t  o . i 4 M  NaC1, and  wi th  no evidence  
of he te rogene i ty .  The  v i rus  peak  is paral lel led by  a nucleic acid peak ;  a smal le r  nucleic  acid 
peak  is a t  o . 4 M  NaC1. The  spli t  virus,  which  possessed  less t h a n  1 %  of t he  original  t i tre,  showed 
a single nucleic  acid peak  a t  0. 4 M NaC1. T h u s  it  would  appea r  t h a t  t he  only  ch roma tog raph i ca l l y  
de tec tab le  c o n t a m i n a n t  in t h e  v i rus  p repa ra t i on  was  free v i rus  nucleic  acid,  which  was p robab ly  
released in t he  second c h r o m a t o g r a p h i c  procedure .  Similar  resul ts  were ob ta ined  wi th  o ther  
p r epa ra t i ons  of E C T E O L A - S F ,  excep t  t h a t  t he  peaks  were displaced.  

P re l imina ry  e x p e r i m e n t s  show t h a t  t he  p ro te in  c o m p o n e n t  of t he  spli t  v i rus  is e lu ted  a t  
a p p r o x i m a t e l y  t he  s ame  concen t r a t i on  of NaC1 as in live phage ,  ind ica t ing  t h a t  t he  c h r o m a t o -  
g raph ic  proper t ies  of live v i rus  are d e t e r m i n e d  by  its pro te in  componen t .  

Fig. I. C h r o m a t o g r a p h y  of infec t ious  and  osmot i -  
cal ly  shocked  T2r  bac te r iophage  on a o.5 g c o l u m n  
of E C T E O L A - S F  resin.  Mater ia l  was  adsorbed  
on to  t he  c o l u m n  and  e lu ted  wi th  5 ml  a l iquots  
of  s o d i u m  chloride solut ion of t he  ind ica ted  
mola r i ty .  • - -  • In fec t ious  T2r  par t ic les  ; • - - - • 
Nucleic acid of infec t ious  T2r  par t ic les ;  B - - m  
Nucleic  acid of osmot ica l ly  shocked  T2r  part icles.  
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