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III. Mechanism of action of tetrolyl-coenzyme A 

We have recently shown that tetrolyl-CoA, the acetylenic analogue of butyryl-CoA, 
is a potent inhibitor of the enzymic synthesis of long-chain fatty acids1, s. This com- 
pound appeared to inhibit the condensation of acetyl-CoA with maionyl-CoA and 
the reduction of =,~-unsaturated acyl-CoA derivatives such as crotonyl-CoA. These 
reactions are known to require the participation of enzyme sulfhydryl groups a. The 
inhibition appears to be of the noncompetitive type and is illustrated by the effect 
of tetrolyl-CoA on the reduction of crotonyl-CoA catalyzed by a partially purified 
rat-brain fatty acid-synthesizing enzyme preparation (Fig. I). 
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Fig. I .  Noncompetitive inhibition of the re- 
duction f ~ o t o n y l - ~ A  by te~'olyl-~A. F . ~ h  
cuvette contained 30 pmoles of potassium phos- 
pha te  buffer (pH 7.o), 3 ° mp~noles of TPNH,  
rat-brain fatty acid-synthesizing enzyme Frac- 
tion II (ref. 3} (0.8 n~g of protein), and substrate 
and inhibitor as indicated in a fired volume of 

o. 3 ml. 
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Fig. 2. Spectrophotometric demonstration of 
the reaction between rat-brain fatty acid-syn- 
thesizing enzyme Fraction III (ref. 3) and 
tetrolyl-CoA. I, Absorption spectrum of fatty 
acid-synthesizing enzyme (5.3 mg of protein) 
in o.oi M phosphate buffer (pH 6.7). 2, Spec- 
trum of enzyme plus 1.8. io  -4 M tetrolyl-CoA 
vs. 1.8- io  -s M tetrolyl-CoA in o.ox M phosphate 

buffer (pH 6.7). 

A reaction between mercaptans and tetrolyl-CoA has been observed under mildly 
alkaline conditions and is.attended by a change in the absorption spectrum of tetrolyl- 
CoA and the  appearance of a new peak  at  3o8 m p  (see ref. I) .  Such new compounds  
probably occur by the formation of a thioester mercaptide since the facile addition 
of sulfhydryl-containing materials to triply-bonded compounds has been amply 
demonstrated 4. The extinction coefficients of the compounds resulting from the 
react ion of z -mercaptoethanol ,  cysteine,  or glutathione wi th  tetrolyl-CoA have  been 
calculated to be 7" IOZ at 3o8 mp. Free tetrolic acid does not give rise to such com- 
pounds in the presence of mercaptans. In the present experiments using relatively 
large amounts of fatty acid-synthesizing enzyme from rat-brain tissue, the addition 
of tetrolyl-CoA to a solution of the enzyme caused a shift in the absorption spectrum 
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TABLE I 
REACTION OF TETROLYL-CoA WITH FATTY ACID-SYNTHESIZING ENZYME 

Each tube contained IO /,moles of potassium phosphate buffer (pH 6.7), rat-brain enzyme 
Fraction II  (0.6 mg of protein), and 132 m/~moles of tetrolyl-CoA in a final volume of 0.20 ml 
at 37 °. The reaction was stopped by the addition of neutralized hydroxylamiue and residual 

CoA esters were determined. 

Ckange in tetrolyl-CoA 
Tetrolic tkioester Time of incubation over control without enzyme Change in absorbancy mercaptide formation 

(rain) Tetrolyl-CoA at 308 ralt (rapmoles*) 
(r~pmoles) 

o --5.8 + o.I43 + 4.1 
15 --8.0 +o.213 + 6.i 
3 ° --8.5 + o.234 + 6.7 

* Based on es0s = 7 .0. IO3" 

a n d  the  difference spec t rum showed the  appea rance  of a new peak  in the  region of 

31o m F (Fig. 2). 
I t  has  been p rev ious ly  d e m o n s t r a t e d  t h a t  f a t t y  ac id-synthes iz ing  p repa ra t ions  

ca t a lyze  the  deacy la t ion  of b u t y r y l -  and  pa lmi ty l -CoA a n d  these  reac t ions  appea r  
to  follow a f i rs t -order  k inet ic  course 1. A n  inves t iga t ion  of the  k inet ics  of the  de- 
acy la t ion  of t e t ro ly l -CoA b y  such enzyme p repa ra t i ons  ind ica t ed  t h a t  there  was ve ry  
l i t t le  progress ion of the  d~acyla t ion  of te t ro ly l -CoA wi th  t ime  (Table I). Under  s imi lar  
condi t ions ,  80 and  lO 9 m/ ,moles  of bu ty ry l -CoA were found to be de a c y l a t e d  af te r  
15 and  30 rain,  respect ively .  Fu r the rmore ,  using the  va lue  es0s = 7" lOS, the  a m o u n t  
of te t ro l ic  th ioes ter  me rcap t i de  formed agreed  fa i r ly  well wi th  the  d i sappea rance  of 
te t ro lyl -CoA.  I t  has  been shown prev ious ly  t h a t  vic inal  su l fhydry l  groups  on the  
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CH3-C- = C-C-S CoA + ENZYME-ISH)z'-t-" CH3-C=CH-C +CoASH 
II 

S c h e m e  i 0 

enzyme p a r t i c i p a t e  in f a t t y  acid  synthes i s  s and  t h a t  a c y l - S - e n z y m e  complexes  can 
be formed f rom acyl -CoA der iva t ives  and  su l fhydry l  groups  of f a t t y  ac id-synthes iz ing  
enzymes  6-*. These observa t ions  toge ther  wi th  the  present  d a t a  suggest  t h a t  the  inhi-  
b i t ion  of f a t t y  ac id  synthes is  b y  te t ro ly l -CoA occurs because  of the  fo rmat ion  of 
a th ioes te r  me rcap t i de  f rom te t ro ly l -CoA and  vic inal  su l fhydry l  groups on the enzyme 

according to  Scheme I.  
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