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On the  basis  of PHILPOT'S 10 ca lcula t ion  of the  molecular  weight  and  f lavin c o n t e n t  of x a n t h i n e  
oxidase  it  would  appea r  t h a t  there  are two molecules of F A D  and  one a t o m  of m o l y b d e n u m  per  
molecule  of e n z y m e  wi th  a molecular  weight  of abou t  230,000. 
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The  ind iv idua l  s teps  in t he  e n z y m a t i c  ox ida t ion  of BuCoA***  and  the i r  revers ib i l i ty  h a v e  
r ecen t l y  been es tab l i shed  1, 2. The  p resen t  c o m m u n i c a t i o n  p resen t s  evidence for t he  overall  syn thes i s  
of BuCoA f rom AcCoA in a s y s t e m  of six purified enzymes .  

The  essent ia l  sequence  of reac t ions  is: AcCoA I \ AcAcCoA II, DPNH., /3-OH-BuCoA III .~ 

c ro tonyl  CoA .IV,  reduced benzylviologen \ BuCoA, where  I is tile AcAcCoA cleavage enzyme3,4, 5, I I  is 

t h e  f l -OH-acyl  CoA dehydrogenasel ,2 ,5 ,  e, I I I  is the  u n s a t u r a t e d  acyl  CoA hydrase l ,  2, 5, 7 and  IV is 
t h e  BuCoA dehydrogenasel ,S,  9. D P N H  was  genera ted  f rom D P N  b y  the  ox ida t ion  of lac ta te  ca ta lyzed  
by  lactic dehydrogenase  (V) 1°. Benzylv io logen was m a i n t a i n e d  in t he  reduced  s ta te  by  the  ox ida t ion  
of h y p o x a n t h i n e  ca ta lyzed  by  x a n t h i n e  oxidase (VI) n .  

The  comple te  s y s t e m  consis ted  of MgC12, 2 t~2~I; DPN,  3 /~M;  CFI314COCoA (15o,oo0 c .p .m,  per  
/~M) 2/~Jl//; p o t a s s i u m  lactate ,  ioo t~M; benzylviologen,  0. 5 mg;  h y p o x a n t h i n e ,  1.5 mg;  I, o.04 rag; 
I I  and  I I I ,  0.2 rag; IV, 2.5 mg ;  V, 0.6 nag; VI, 2 mg;  wa te r  to i ml. The  reac t ion  m i x t u r e  was 
ad ju s t ed  to p H  6t and  incuba ted  anaerobical ly  for one hour  a t  38o C. 

Af ter  deprote in iza t ion  wi th  perchloric acid, the  CoA der iva t ives  were ex t r ac t ed  wi th  phenol -  
benzyl  alcohol 1~ and  the  h y d r o x a m i c  acids  p repared  by  t r e a t m e n t  wi th  an  excess  of neu t r a l  hyd roxy l -  
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** Fellow, H e a r t  Ins t i tu te ,  Na t iona l  I n s t i t u t e s  of Hea l th .  Addi t iona l  suppor t  f rom the  Helen  
H a y  W h i t n e y  F o u n d a t i o n  is g ra te fu l ly  acknowledged.  

*** The  following abbrev ia t ions  are used:  BuCoA (bu ty ry l  Coenzyme  A thioester) ,  Ac (acetyl), 
AcAc (acetoacetyl) ,  D P N H  (reduced d iphosphopyr id ine  nucleotide).  

A low p H  was used to favor  t he  reduc t ion  of AcAcCoA since th is  D P N H  d e p e n d a n t  reac t ion  
is m a r k e d l y  inf luenced by  H +. 
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amine of low salt content  13. After freeze-drying, the hydroxamic  acids were extracted into alcohol 
and chromatographed  on \Vha tman  no. i filter paper  with carrier bu ty rohydroxamic  acid in either 
of two solvent systems, viz. n-butanol-3 N N H 4O H * or amyl  alcohol-acetic acid 14. After 'develop- 
ment ,  the paper  was lightly sprayed with alcoholic ferric chloride reagent, the ch roma togram cut  
in to  I × 2 cm rectangles and the radioactivity determined. 

The butanol-amnlonia  sys tem was part icularly useful in 
separat ing crotono- (R F o.44 ) from butryo-  (R F 0.65) hydrox-  
amic acids. The results obtained in such a system are illus- 
t ra ted  in Fig. I. In  this figure, the first area of intense radio- 
act ivi ty represents acet- (R F 0.24) and fl-OH-butyro- (R F 0.20) soo 
hydroxamic  acids. The second area of radioactivi ty is due to 
bu ty rohydroxamic  acid. I t  comprises about  15 % of the total  
radioactivi ty of the chromatogram,  indicating synthesis  of 
about  7.5 % BuCoA from AcCoA on a molar basis. I t  is note- z e 0 o  

wor thy  tha t  under  the experimental  conditions, no radioactive 
c ro tonohydroxamic  acid was detected. Having  established the 
lat ter  point, the amyl  alcohol-acetic acid sys tem was more 
frequent ly used because of its greater  convenience. In  this ~ 40o 
system, the R F  values for acet-, /5-OH-butyro-, crotono- and 
bu ty rohydroxamic  acids were 0.38 , 0.37, 0.69 and 0. 7 re- o o 
spectively. 

Table I shows the percent of total  radioactivi ty present  ~ o o  

in the bu ty rohydroxamic  acid spot  of the developed chroma-  
togram in the lat ter  sys tem and hence the relative synthesis  
of BuCoA under  certain experimental  conditions. I t  is evident 
tha t  wi thout  IV or the reducing sys tems for I I  and IV, BuCoA 
synthes is  is abolished or markedly decreased. 

~ A  

20  
CENTIMETERS 

3O 

TABLE I 

% of total 
Condition radioactivity in 

butyrohydroxamic 
acid 

I. Complete system, 60 min incubation 15.5 
2. W'ithout BuCoA dehydrogenase o 
3. Wi thout  the D P N H  generating sys tem 4.0 
4- Wi thout  benzylviologen o 
5. Complete system, approx.  I min incubation o.15 

Fig. I. Enzymat ic  synthesis of 
bu tyry l  CoA as shown by radio- 
activity of chromatographed hy-  
droxamic acids. The abscissa re- 
presents  distance from origin of 
the chromatogram.  The area under  
A comprises acet- plus f l-OH-buty- 
rohydroxamic  acids (I 7,59o c.p.m.). 
B indicates the posit ion of crotono- 
hydroxamic acid. The area under  
C consists of bu ty rohydroxamic  

acid (271o c.p.m.). 
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* When this sys tem was used, the filter paper  was pretreated wi th  sa tura ted oxalic acid, then 
thoroughly  rinsed and dried. This t r ea tment  reduced a t roublesome forerun of iron-reacting subs tances  
and elongation of spots, phenomena  discussed by  THOMPSON 14. 


