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Mechanistic similarities in the reactions catalyzed 
methylmalonyI-CoA mutase * 

by dioldehydrase and 

Dioldehydrase, in the presence of dimethylbenzimidazolylcobamide coenzyme 
(DBCC), catalyzes the conversion of 1,2-propanediol to propionaldehyde. This reaction 
involves the transfer of a hydrogen from C-I of propanediol to C-2. This hydrogen 
transfer proceeds, as do all hydrogen transfers, in rearrangements involving DBCC, 
without exchange with the hydrogen of the solvent. It  has now been shown that the 
hydrogen transfer catalyzed by dioldehydrase, is not an intramolecular process, but a 
two-step process in which the coenzyme functions as hydrogen carrier 1,2. The hydro- 
gen atoms at C-5' of the adenosyl moiety of DBCC are involved in this transfer. This 
conclusion is based on the following observations: (I) When 1,2-EI-ZHlpropanediol is 
converted to propionaldehyde in the presence of dioldehydrase and DBCC, tritium is 
incorporated into the DBCC. The tritium is incorporated exclusively into the C-5' 
position of the adenosyl moiety of the coenzyme (P. A. FREY AND R. H. ABELES,  u n -  

p u b l i s h e d  results). (2) When 1,2-propanediol is converted to propionaldehyde in the 
presence of dioldehydrase and DBCC, synthetically tritiated at the C-5' position of the 
adenosyl moiety, all of the tritium of DBCC is transferred to propionaldehyde. 

If  the mechanism of action of methylmalonyl-CoA mutase (methylmalonyl-CoA 
CoA-carbonylmutase, EC 5.4.99.2) is similar to that of dioldehydrase, it would be ex- 
pected that the conversion of methylmalonyl-CoA to succinyl-CoA, in the presence of 
DBCC, tritiated at the C-5' of the adenosyl moiety ([SHIDBCC), should lead to the 
formation of tritiated succinic acid. This experiment was carried out under the follow- 
ing conditions: 0.02/~mole E3H~DBCC (426 ooo disint./min), 35.8/,moles DE-methyl- 
malonyl-CoA and 134 units'* of methylmalonyl-CoA mutase 4 from Propionibacterium 
shermanii, 52 W, (5-1o% purity) were incubated in o.I M Tris-sulfate buffer, pH 7.4, 
in a total volume of 12 ml for IO rain at 37 °. Succinic acid (508/,moles) carrier was then 
added and the reaction mixture was heated for 2 rain at IOO ° to hydrolyze succinyl-CoA. 
Succinic acid was isolated by continuous extraction with ether. It  was then recrystallized 
from water to constant specific activity. The specific activity of the succinic acid was 
188 disint./min per #mole. A control experiment without enzyme, in which succinyl- 
CoA was added instead of methylmalonyl-CoA, was carried out un~ler the same condi- 
tions. Succinic acid isolated from the control experiment contained 2 disint./min per 
/zmole. 

Similar experiments were carried out with methylmalonyl-CoA mutase from 
mammalian sources 5. Transfer of tritium from tritiated DBCC to succinyl-CoA was 
also obtained in this case. 

Abbrev ia t ion :  DBCC, d ime thy lbenz imidazo ly l cobamide  coenzyme.  
Pub l i ca t ion  No. 454 of  the  G r a d u a t e  D e p a r t m e n t  of  Biochemis t ry ,  Brandeis  Univers i ty .  

** Methy lma lony l -CoA m u t a s e  was as sayed  spec t ropho tome t r i ca l ly  as follows: T r i s -  
sulfate ,  p H  7.4, 3 o o p m o l e s ;  D P N H ,  o.3/~mole ; me thy lma lony l -CoA,  o . 4 # m o l e ;  s o d i u m  aceto-  
aceta te ,  8o/zmoles ;  DBCC, o . o 2 # m o l e ;  succ iny l -CoA-ace toace ta t e  t r ans fe rase  3, 145 un i t s ;  /5- 
hyd roxyacy l -CoA dehydrogenase  (Calbiochem), o.02 mg ;  and  m e t h y l m a l o n y l - C o A  m u t a s e  in a 
to ta l  vo lume  of  I.O ml. The  reac t ion  was carr ied ou t  a t  3 o°. The  ra te  of  f o rma t ion  of  succinyi-CoA 
is m e a s u r e d  by  t he  ra te  o f  ox ida t ion  of  D P N H .  One un i t  is defined as the  a m o u n t  of  e n z y m e  
which  ca ta lyzes  t he  fo rma t ion  of  i pmole  of  succinyl-CoA per  rain. 
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These exper iments  es tabl ish tha t  in the  react ion ca ta lyzed  by  me thy lma lony l -  
CoA mutase ,  hydrogen  is t ransfer red  from the C- 5 '  posi t ion of the  coenzyme to the  
subs t ra te ,  as in the  react ion ca ta lyzed  b y  dioldehydrase .  This s imi la r i ty  between the 
two react ions  indicates  t ha t  t hey  proceed by  s imilar  mechanisms.  The same conclusions 
were reached b y  RETEY AND AI~IGONI 6 based  upon exper iments  in which t r i t ium 
t ransfer  to  succinate  was shown with  coenzyme in which t r i t ium had been in t roduced 
b y  d io ldehydrase  and  1,2-[1-3H]propanediol .  

We  wish to t h a n k  Professor  S. O c n o a  for a sample  of the  mammal i an  methyl -  
malonyl -CoA mutase  and Professor  H. G. WOOD for a cul ture  of Pr@ionibacterium 
shermanii,  52W. This s t u d y  was suppor t ed  by  Gran t  GM-oI2633 from the Nat ional  
Ins t i tu t e s  of Hea l th  and Tra in ing  ( ; ran t  2-G-212. 
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Bestimmung der Kynurenin Aminotransferase 

Nach einer Ganzk6rperbes t rah lung  werden die T r y p t o p h a n m e t a b o l i t e  Kynuren -  
s~iure und Xan thurensSure  von M~tusen ve rmehr t  ausgeschieden 1. In  Verb indung  mi t  
enzymat i schen  Messungen nach E inwi rkung  ionis ierender  S t rahlen  2 sollte daher  die 
Aktivit~it  der  Kynuren in  Aminot rans fe rase  (L -Kynuren in :Oxog lu t a ra t  Amino t rans -  
ferase, EC 2.6.1.7) gemessen werden.  Dabe i  ergab sich, dab  die b isher  in der  L i t e r a tu r  
beschr iebenen Methoden zur Messung dieser enzymat i schen  Aktivit~tt  3,4 aus verschie- 
denar t igen  Grfinden unbefr ied igend waren. So erschien die I nkuba t i on  mi t  3 -H ydroxy -  
kynuren in  4 ffir eine Unte r suchung  mi t  gr6geren Tes t re ihen zu kostspielig.  

KNox  3 ha t t e  die Kynuren in  Aminot ransfe rase  bes t immt ,  indem er nach  der 
I nkuba t i on  die Absorp t ion  des ente iweig ten  Tes tansa tzes  bei  31o, 33o und 365 m/t maB. 
Aus diesen W e r t e n  wurde  dann  mi t  Hilfe der  molaren  Ext inkt ionskoeff iz ienten  der 
Anthrani lsf iure ,  Kynurens~ture und  des Kynuren ins  bei  den drei  genannten  Wellen-  
lfingen der  Gehal t  dieser Metabol i te  e rmi t te l t .  Aus der  Menge an gebi ldeter  Kynuren -  
s~iure wurde  auf  die Aktivit~it  der  Kynuren in  Aminot ransfe rase  geschlossen. Bei- 
unseren Unte rsuchungen  lieferte diese Methode vor  al lem wegen der  hohen Konzen t r a -  
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