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f igure  o f  4000 u n i t s / g  g i v e n  for  r a t  s k e l e t a l  muscle*.  R e c a l c u l a t i o n  o f  t h e  t o t a l  phos -  
p h o r y l a s e  c o n t e n t  f r o m  d a t a  on  e n z y m e  a c t i v i t y  in  t h e  c a r d i a c  t i ~ u e  e x t r ; , c t s ,  
p r e s e n t e d  in two  o f  t h e  p u b l i c a t i o n s  j u s t  ci ted~,  t°, y i e l d s  v a l u e s  o f  408 a n d  675 Cori  
u n i t s / g  for  d o g  v e n t r i e u l a r  m u s c l e  a n d  who le  r a t  h e a r t ,  r e s p e c t i v e l y ,  in e x c e l l e n t  
a g r e e m e n t  w i t h  v a l u e s  o b t a i n e d  in t h e  p r e s e n t  a n d  o t h e r  e x p e r i m e n t s  p e r f o r m e d  
in th is  l a b o r a t o r y ,  I t  w o u l d  be  s u r p r i s i n g  i n d e e d  t o  f ind  c a r d i a c  m u s c l e  to  be  r i che r  
in  p h o s p h o r y l a s e  t i t a n  s k e l e t a l  musc l e ,  s ince  i t  is c o m p a r a t i v e l y  p o o r l y  e q u i p p e d  
w i t h  o t h e r  g l y c o l y t i c  e n z y m e s .  M o r e o v e r  (see ref.  xz), i t s  g l y c o g e n o l y t i c  p o w e r  in  
vivo does  no t  c o m p a r e  to  t h a t  o f  s k e l e t a l  m u m l e .  
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P x  x o o 2 5  

The purif4cation of n i t ra te  reductasl  of Achromobaccer ~schet'l 

"file p u r i f i c a t i o n  a n d  p r o p e r t i e s  of  t h e  n i t r a t e  r e d u c t a s e  ( c y t o c h r o m e :  n i t ra te ,  o x i d o -  
r e d u c t a s e ,  EC I .%6.x)  of  Achromobacter fischer| h a v e  b e e n  de . scr ibed  in an  e a r l i e r  
c u m m u n i c a t i o n L  E v i d e n c e  w a s  p r e d a t e d  to  show t h a t  t h e  sequenct :  o f  e l e c t r o n  
t r a n s w * r t  for  n i t r a t e  r e d u c t i o n  in A..fischer| is a s  fo l lows :  

I)I>NI{ I;MN Ign.cteHal 
or --~ or ~ I:c t+ --~ cytoehrome --~ L) t 

T I ' N | I  FAD 
¢ 

Reduced Nltrato 
beazyl viologen --~ rcdu,'taa0 

N ~  a- 

q 'he  pur i f i ed  e n z y m e  .so o b t a i n e d  w a s  s t r o n g l y  c o l o r e d  a n d  s h o w e d  a b s o r p t i o n  
bancLs a t  55o m/~, 52o m/z a n d  4x9 m/~ in  t h e  r e d u c e d  s t a t e .  A l t h o u g h  a c e r t a i n  
a m o u n t  o f  i n d i r e c t  e v i d e n c e  ( i n h i b i t o r  s t ud i e s )  w a s  o b t a i n e d  w h i c h  i n d i c a t e d  t h a t  
t h e  t e r m i n a l  n i t r a t e  r e d u c t a s e  f r o m  A.flscheri does  n o t  c o n t a i n  i ron  p o r p h y r i n ,  i t  w a s  
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not  cer ta in  whether  the  c~tl~erve(l ch:~nge~ chara~,teri~tic of  a cytochrome- l ike  com- 
lx~nent were due  to n i t ra te  reduc tase  ~r to  an a.~oc~ated impur i ty .  

The  p r e ~ n t  communica t ion  describes a pu~fieati~n procedure  by which the 
.~pecific ac t iv i ty  of  the enzym e  was increased 2.5-f~lld to a value of  zxo/zm~lle.~ NO~ 
formed/rag  prote inth .  The  absorpt ion bands  that  wL.re observed earlier have now 
been shown to be due  t~l c y t o c h m m e  impuritir~. 

The  purif icat ion of the  enzyme  was carried ¢,ut as fi~llows: Ni t ra te  reducta.se 
was e x t r a c t e d  from the wa te r - l y .~ l  ceils as de~ ' r ibed earlif'r t. The  enzyme was 
prec ip i ta ted  by  adjus t ing  the p l l  to 4.5 with o.z 31 acetic acid ,~nd the resulting 
p rec ip i t a te  collected by  centrifugati~m. The pre~'ipitate was red i~o lved  in ablaut 
one- th i rd  of  the  original volume o f  o.05 M l ~ t a ~ i t , m  phosphate  (pH (>.2) and prt~- 
t amine  sulfate  solut ion {pH 5.o) added to rem¢~vt" most ~f the nucleic acid~. The 
prec ip i ta te  was cen t r i fuge !  off and discarded. Tile t, nz.vme was then ad.~¢wbed ~n 
calcium phospha te  gel at  p t l  6.o, e luted by 0.4 M p- taci turn  phtJ.~plaate (pH 8.4), anti 
t he  combined  eluates  brought  to o.¢~ 5 sa tura t ion  with solid a m m o n i u m  sulfate. The 
pl-I o f  the  solutic~n was ad jus ted  to 7.0 and th,- precipi ta te  cc~llected by centr ifugat i tm.  
The  prec ip i ta te  was dissolved in 4 ml ~f o.o 5 M l~tassiurrt phospha te  IpIi 6.4) and 
dia lyzed overn ight  against  buffer  of  tbe ~ame c tmqz~i t ion.  The  dialyzed enzyme 
.solution was then passed th rough  a zo ;~ x.5 cm c,~lumn of  the ca t ion-exchange 
resin Amber l i te  IRC-5o {NHa'- form) which wa.~ previously treateO acc,~,dil;g to 
MAR(;OLIASlt  ~1. The  enzyme  was adsorbed on the  c~h~mn and  was eluted by  washing 
the  co lumn wi th  o.a5 M pota.~,~ium pho.~phate (pH 7.5). The  act ive fract ions were 
combined  and  dia lyzed immedia te ly  against  o.o t M Tt-is (pH 7.4), with z to  3 changes 
of  the buffer. The  dia lyzed enzyrne was c l , romatographed  on a ~'o × I cm column 
of  DEAE-ce l Iu lo .~  by  continuott,~ gradient  e la t ion with Tris (pi l  7.4), with gradual  
increase in buffer  s t rength  over  the  range o.ox--o. 5 M. The  act ive fract ions were 
pooled, d ia lyzed against  o.x M p,~ta.~,~iura ph0.~phate (pH 7.o} anti precipi ta ted  with 
s a t u r a t e d  a m m o n i u m  sulfate  s(,iution, neutra l ized to pH 7.o. At this stage, the  ratic~ 
o f  l ight ab .~ rp t ion  at  zSo m/,~ to tha t  at  z6o m/z wa~ ~-35 .~ugge.~ting t he presence of  
o the r  non-prote in  u l t ravio le t -absorbing material ,  but it is not  known whether  this 
cons t i tu tes  a c o n t a m i n a n t  or fi~rms par t  of  the eoz.vme. The  enzyme  was re la t ively  
uns table  a f te r  ad.~orption ~n Amber l i te  and genera!|~,' lost ithout zo~b of its ac t iv i ty  
on s torage at  4 ° for z 4 h, 

The purified enzyme  had no ac t iv i ty  t~ward~ DPN H or T I ' N H ,  with O,, dyes tuf f  
or Ie r r icy tochrorae  c as accepter .  T r e a t m e n t  of the enzwne  with Nuchar  corapletely 
inac t iva ted  the  enzyme  and  the activit~¢ of  the Nuchar - t r ea t ed  enzyme  could not be 
res tored by  the addi t ion of  FMN, FAD or trailed bacterial  ex t rac t .  

"l-he absorp t ion  spec t rum of  the enzyme  as isolated i~ .~hown in Fig. ~. The 
purif ied e n z y m e  prepara t ion  had no specific: ~bs::rption peal: except  tha t  of  prote in  
in the  vic ini ty  of  280 ra/~ and the abse rp t i en  d e c r e a . ~ l  gradual ly  over  ~l~e entire 
near  u l t ravio le t  and visible regi,~n with incre,~sing wavelength  indicat ing none o f  the  
character is t ics  of  a haem enzyme.  

The  spec t rum of  the purified enzyme  r~x-luced with d i th ioni te  did not  show any  
change  indicat ive  o f  a fla,,in band  in the en~.3nme. The  enzyme showed no s t imula t ion  
in ac t iv i ty  by  a ny  o f  the  following (singly or in combina t ion) :  bin a÷. Zn ~*, Ni ~*, 
Co ~÷, Fe ~ .  Fe  ~+, m o l y b d e n u m  (a.~ m o l y b d e n u m  tr ioxide or amraonium raol~bdate) .  
F M N  or  FAD.  
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I:ig, :.  At ) . t~rp t ion  .'g~L~ctrum of  p u r i h e d  n i t r a t e  r ~ d u c t a s ~  f rom zl.  fische~i. 

l ' l t r acen t r i fuga l  studies indica*_ed the presence of  a t  least twu components ,  a 
sh)w moving fract ion with an s2o.w value of  abou t  z.5 and a fas ter -moving c o m p o n e n t  
wi,h an s~0.w value of  ab~,ut 4.5- Though  it was not  de te rmined  which of  the  two 
componen ts  represents  the enzyme,  these re.~ults indicate tha t  n i t r a t e  rcduc tase  
fr~,m .4. ~sN~eri is a much smaller m()lecule than  the enzyme  from Escherichia coil ~ 
which is repor ted  to  have  a st0.w value  of  25 cor responding  to  a molecular  weight  of  
a l 3 o u t  I OOO 0 0 0 .  
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y, 8-Dtoxovalerate aminotranaferl~e a~iv i ty  In flhodep~,domcna, spheroldm 

I t  w ~  previnusIy reported L that L-a-alanine*~,~-~oxovalerate a ~ n o t r a n s f ~  
( t r a n s a m i n a ~ )  ac t iv i ty  is present  in Rhodopseudomanas sphcroidcs ex t rac t s ,  and  
tha t  in con t ras t  to  an e n z y m e  de tec t ed  in m a m m a l i a n  tissues t - t ,  L-a-a!anine and  
fl-alanine axe f rom 5--7 t imes more  effect ive t han  L-glutamic acid. T ransamina t ion  
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