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l{ep(flymerised .k-protein also reseml)les I~,,S in tha t  it shr inks  hmgitu¢linal tv em drFin~z It 
diflers ['rt)m B8, however,  in m~/ expand ing  t(, a length grea ter  than  t h a t  . f  TM'V when in th,' 
gel s tate .  In repolymer ised  . \ -protein gel the axial  r epea t  peri()d is t;,) \. ~s in T M V  In d r \  
o r i en ta t ed  A prote in  ti le axial repea t  is ~lbotlt t~2 \ ,  and tim s t ruc tu re  s!l~lws ~1 iow~'r degree ~f 
order.  I t  se(Hns, therefore,  t h a t  when the nucleic acid c(~rt' is replaced l)y water  the s t ruc tu ra l  
a r r a n g e m e n t  ()f the pro te in  in the virus par t ic le  r emains  stable,  but  when this  wa te r  is removed  
by  d ry ing  the par t ic le  shr inks  and l)ec(unes pa r t i a l l y  dis(~rdert~d. 

I am very  gra teful  to I 'rofessor G. SCHRAMM for p rov id ing  nle with repolymer ised  .\-.pr()tein. 
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D(-)p-I-lydroxybutyryl CoA dehydrogenase* 
The second ox ida t i ve  s tep in the  sequence of react ion dur ing  f a t t y  acid ox ida t ion  has  been 

shown to be ca t a lyzed  by  a DPN- l inked  dehydrogenase  (I) specific for the L( } ) f i -hydroxyacyl  CoA 
de r iva t i ve s  1,2. 

R e c e n t l y  STERN FI (¢l. 3 have repor ted  on an enzyme t h a t  racemizes  D( ) to L(--)¢/-hydroxy- 
b u t y r y l  CoA. They  found no effect of added DPN on th is  racemizat ion.  However  we were able 
to ob ta in  a f ract ion (II) from beef l iver  m i toc hond r i a  t h a t  ca ta lyzes  a DPN specific ox ida t ion  
of the  D( - - ) f l - hyd roxybu ty ry l  CoA. The react ion was n ieasured  spec t ropho tome t r i ca l l y  by  the  
increase at  34 ° nn/~ or 3o3 ln/~ clue to the  fo rmat ion  of D P N H  or ace toace ty l  CoA 4 respec t ive ly .  
Therefore the  name  I.( k ) f l - h y d r o x y b u t y r y l  CoA dehydrogenase  is proposed.  The p roduc t  of such 
dehydrogena t ion  has  been ident i f ied as ace toace ty l  CoA by  its absorp t ion  at  3o3 mff in presence 
of Mg 4,5,6 and by the format ion  of equ iva l en t  a m o u n t  of c i t r a t e  in the presence of CoASH, 
[$-keto c leavage  enzyme a,~,v oxa l ace t a t e  and  condens ing  enzyme s. When  1)(- ) f l -hydroxybu ty ry l  
CoA was incuba ted  wi th  th is  f ract ion in the  absence of added DPN~, there  was very  l i t t le  con- 
version to L( ~ ) f l - h y d r o x y b u t y r y l  CoA (as shown by assay  wi th  L(q )~ -hydroxyacy l  CoA de- 
hydrogenase) .  On add i t ion  of c a t a ly t i c  a m o u n t s  of D P N  (~.~o a ,ll) (but  not  TPN),  convers ion 
couhl be obta ined .  In the  expe r imen t s  shown in Fig. i j)(- ) f l -hyd roxybu ty ry l  CoA was incuba ted  
wi th  1oo [tg of enzynle  and 1 • 1o s 31 D PN  in sample  A and w i t h o u t  DPN in sanlp le  B. After  
3 ° m inu t e s  a t  38°, the reac t ion  was s topped  by  heat ing,  aIld the  m i x t u r e  assayed  for L a n d  D 
isomers by DPN + reduct ion  in the  presence of 1 and 11. Fi rs t  I was added  at  zero t ime  and an 
equi l ibr ium was ob ta ined  which represents  the  a m o u n t  (}f L formed from the  D isomer. Wi th  
sample  A which conta ined  DPN + dur ing  the p re incuba t ion ,  the  a m o u n t  of L formed is approxi -  
ma te ly  5o % (if the or iginal  I) isomer used. On addi t ion  of II,  the  r ema in ing  50 % could be ac- 
counted  for. %i t t l  sample  13 the  L-isomer produced  is cons ide rab ly  less. The effect of ca t a ly t i c  
a m o u n t s  of DPN on the  r acemiza t ion  can fu r the r  be shown (c/. Fig. 2) by the format ion  of the  
L from the  D isomer, wi th  and w i t h o u t  added  DPN 4 a t  v a r y i n g  a m o u n t s  of enzyme.  Since the  
a m o u n t  of the  L isomer formed exceeds h t a t  of the  D P N added,  th is  a p p a r e n t  r acemiza t ion  is 
ca t a lyzed  by DPN.  L(-! ) f l -hydroxyacyl  CoA dehydrogenase  is s t i l l  a c o n t a m i n a n t  of p r epa ra t i ons  
of i I .  Thus  the  a p p a r e n t  r aeemiza t ion  can be exp la ined  in t e rms  of ti le following reac t ions :  

II I 
D(-- ) /~-hydroxybutyry l  CoA + I)I 'N~ ~ Ace toace ty l  CoA + D I ' N [ i  + H~ ,~- 

DPN ~ ~- L( ] - ) f l -hydroxybutyry l  CoA 

I I  has  a n  o p t i m u m  p l f  a t  9.o and  is 85 % inh ib i t ed  by  p -ch lo romercur ibenzoa te  a t  concen- 
t r a t ions  of 2.5" ~o 4 AI whi le  L ( + ) f i - h y d r o x y a c y l  CoA dehydrogenase  is not inh ib i t ed  at  th is  
concent ra t ion .  Ful l  a c t i v i t y  can be res tored by add i t ion  of g lu ta th ione .  \Vhen the  enzyme was 
p re incuba ted  for 15 minu te s  a t  o ° wi th  Co ~+ a t  concen t ra t ion  of 2- lo ~ i t  would give i o o %  acti- 
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Fig. I. Samples A and B each contain 20 ttmoles 
of Tris pH 8.5, ioo /~g of enzyme, o.o 4/*mole 
of D (- - ) f l -hydroxybutyryl  CoA with o.ool 5 / ,mole  
of D P N  in sample A and wi thout  D P N  in B, 
and HeO to o.i ml. At  the end of the incuba- 
tion the reaction was s topped by heating, then  
o.5/*mole of DPN,  1 /tmole of Mg ++ was added 
and H,,O to o.45 ml. The mixture  was adjusted 
to p H  9.o with alkali, was centrifuged and o. 3 ml 
was pipetted into a cuvette.  The L (+)fl-h ydroxy-  
butyry l  CoA was assayed by addition of lO t*g 
of L(+)/~-hydroxyacyl CoA dehydrogenase at I. 
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Fig. 2. The apparen t  racemization of D(--)fl- 
hydroxybu ty ry l  CoA at varying amounts  of 
enzyme with and wi thout  added DPN. Con- 
ditions were the same as in Fig. I except 

for the amounts  of enzyme. 

After equilibrium was reached 5 ° /*g  of D(--)fl- 
hydroxybu ty ry l  CoA dehydrogenase was added at II .  Values corrected for two blanks wi thou t  

subst ra te  and wi thout  enzyme. 

ra t ion  of I I  as measured by  the rate of D P N H  formation. Other metal  ions such as Mg ++, Zn ++, 
Cu ++, Fe ++, Fe ÷++, Mn ++, Ca ++, and Cd ++ do not  give such activation. The K m for the reaction 
D(--) f l -hydroxybutyryl  CoA with I I  is 3.3' lO-5 iF/. 

Some preparat ions  of the enzyme obtained by different methods  do not  require added D P N  
for the racemization and do not  show an increase in the rate of racemization on the addit ion 
of D P N  even after  t r ea tment  with norite and Dowex I-C1. This observat ion is similar to t ha t  
reported by STERN and his associates. 

With  the aid of this enzyme, it was possible to resolve the problem of the specificity of tile 
unsa tu ra ted  acyl CoA hydrase with regard to crotonyl CoA (trans form) and isocrotonyl CoA 
(cis form). The results show tha t  the product  of hydra t ion  of the crotonyl CoA is oxidized by  
DPN in the presence of L(+)f l -hydroxyacyl  CoA dehydrogenase, while the product  of isocrotonyl 
CoA is not  acted upon by this enzyme. On the other hand in the presence of D(--)f l-hydroxy- 
bu tyry l  CoA dehydrogenase the product  of hydra t ion  of isocrotonyl CoA is oxidized by DPN.  
This was fur ther  suppor ted by  the isolation of the free acids after hydrolysis of the CoA deriva- 
tives. Only the product  of hydrat ion of isocrotonyl CoA reacts in the f l -hydroxybutyr ic  de- 
hydrogenase system described by  GREEN et al. 9. Full details of the specificity of hydrase  will 
be published elsewhere. 
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