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by 
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The problem of the stereospecificity of the enzymes involved in the fa t ty  acid oxida- 
t ion sequence is encountered only in connection with three steps of the series. These 
steps are the dehydrogenat ion of the acyl CoA, the hydra t ion  of the a-fl unsa tura ted  
acyl CoA and  the oxidation of the fl-hydroxyacyl CoA. GREEN, MII, MAHLER AND 
BOCK' have shown tha t  the product  after bu ty ry l  CoA dehydrogenase action on a 
sa tura ted  fa t ty  acyl CoA can reduce DPN** in the presence of unsa tu ra ted  acyl CoA 
hydrase and L(+)f l -hydroxyaeyl  CoA dehydrogenase. Since the behavior of the 
product  paralleled that  of crotonyl  CoA, they concluded that  the product  is probably 
crotonyl  CoA. 

LEHNINGER AND GREVILLE 2 and  WAKIL, GREEN, MII AND MAHLER 3 have shown 
tha t  a DPN-l inked  dehydrogenase isolated from liver is specific for the L(+)fi- 
hydroxyacyl  CoA*** derivatives. Wi th  the recent discovery of D(--) f l -hydroxybutyryl  
CoA dehydrogenase by  WAKIL 7 and  of f l -hydroxybutyryl  CoA racemase by  STERN 
and  his associates s it was possible to reinvestigate the stereospecificity of unsa tu ra ted  
acyl CoA hydrase. WAKIL AND MAHLER 9 have concluded that  hydrase acts upon 
CoA (trans isomer) bu t  not  isocrotonyl CoA (cis isomer). These authors have l inked 
the hydrase reaction with the L(+)f i -hydroxyacyl  CoA dehydrogenase reaction and 
used this coupled system as a basis of their assay as shown in the following reactions : 

(I) R-CH = CH-COSCoA.-I- H20 ~ L(-}-)R-CHOH-CH2COSCoA 
O 
II 

(2) L(+)R-CHOH-CH2COSCoA-b D P N + ~ R  C-CH2-COSCoA ÷ DPNH + H + 

(3) Sum of reactions i and 2 O 
II 

R-CH : CH-COSCoA + H20 -r DPN + ~- R-C-CH~COSCoA + DPNH + H ÷ 

" Supported by a grant-in-aid from the American Cancer Society (on recommendation of the 
committee on growth of the national research council). 

**The following abbreviations will be used: Unsaturated acyl CoA hydrase (hydrase); di- 
phosphopyridine nucleotide (DPN), reduced DPN (DPNH); Tris(hydroxymethyl)aminomethane 
(tris); 2-amino-2-methyl-i,3-propandiol (diol); adenosine monophosphate (AMP), Coenzyme A 
(CoASH or CoA). 

*** Since the configurational relationships of the fl-hydroxybutyric acids to the lactic acids 
have been established, the author is using this convention throughout this paper4,5,% In the 
biochemical literature the names d and l ~-hydroxybutyric acids have been used to designate 
the L(+) and D(--)fl-hydroxybutyric acids respectively. 

Re[erences p. 504. 
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STERN et al. s have reported that hydrase* hydrates both cis- and trans-crotonyl CoA 
and that the product of hydration has been identified as ~_(+)~-hydroxybutyryl CoA 
by enzymic assay• Using the direct assay method described by LYNEN AND O('HOA 11, 
we were able to show that hydrase does indeed hydrate trans-crotonyl CoA as well 
as cis-crotonyl CoA, but that only the product of hydration of trans-crotonyl CoA 
is reactive in the L(+)fi-hydroxyacyl CoA dehydrogenase system ~,a. The present 
communication deals with the identification of the product of hydration of cis-crotonyl 
CoA. A possible mechanism for the action of hydrase is suggested. 

MATERIALS AND METHODS 

Crotonic acid 

The commerc ia l  p roduc t  ob ta ined  from E a s t m a n  K o d a k  Co. was c rys ta l l ized  twice  from wate r  
and  once each from pe t ro l eum ether  and  d i e thy l  ether.  The c rys ta l l ine  p roduc t  had  a me l t i ng  
po in t  of 72 ') which is iden t i ca l  to va lues  repor ted  in the  l i t e ra tu re  1~. 

Isocrotonic acid 

This  compound  was p repa red  by  the  procedure  of HATCH AND NESBITT la. The acid was fur ther  
purif ied by  alcohol  f rac t iona t ion  of the  sod ium sa l t  according to MICHAEL AND SCHULTHESS 14. 
The acid was recovered from the  sod ium sa l t  and  recrys ta l l i zed  several  t imes  from pe t ro l eum 
ether .  The c rys ta l l ine  p roduc t  mel ted  a t  13 to ~4 ~'. Inf ra- red  e x a m i n a t i o n  of th is  p r epa ra t i on  
showed the  expec ted  bands  due to COOH, - C -  C and CHa groups. Bu t  not  the  cha rac te r i s t i c  
band  due to  lrans double  bond in the  region of 97 ° cm -~ which is shown by  crotonic  acid (c/. 
Fig. I). The possible c o n t a m i n a t i o n  of the  i socro ton ic  acid wi th  erotonic  acid is w i th in  the  l imi t s  

o '  of t he  errors  of the  infra  red de te rmina t ion ,  i.e., less t h a n  5 ,,o- 
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Fig. I In f ra red  spec t ra  of i socro ton ic  and crotonic  acid. Sample  form used was l iquid  film for 
i socro tonic  acid and solid film for crotonic  acids, and  a sa l t  p la t e  as reference cell. The charac-  
ter is t ic  band  for the  trans double  bond a t  97 ° cm 1 is p resen t  in crotonic  acid while  i t  is absen t  

in the  i socro ton ic  acid spec t rum.  

* This enzyme  was also i so la ted  by STERN et a l )  ° and was cal led crotonase.  

Re/erences p. 5o 4. 
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Preparation o/crotonyl Co_4 and isocrotouyl CoA 
Crotonyl CoA and isocrotonyl CoA were prepared by the reaction of the corresponding acyl 
thiophenol  with COASH according to the procedure of WIELAND AND I(6PPE 15. 

The CoA used was prepared from yeast  according to the method of BEINERT et al, TM. 

Chemicals 
All the reagents were commercial  preparations.  The D(--) and L(+)f l -hydroxybutyr ic  acids were 
prepared by resolving the racemic mixture  as described by MCKENZlE1L 

f ~lz3,~nes 
Unsatura ted  acyl CoA hydrase and L(+)f l -hydroxyacyl  CoA dehydrogenase were prepared by  
published proeedures~, 3, while the D( )f l-hydroxybutyryl  CoA dehydrogenase was prepared as 
described elsewhere 7. Racernase s was prepared from beef liver mitochondria  7. The au thor  is 
indebted to Dr. D. E. GREEN for the prepara t ion of D(--)f i -hydroxybutyric  dehydrogenasO 8. 

Isolation o/ D(-  ) and L( + )fl-kydroxybulyric acids 
When the action of hydrase on crotonyl CoA and isocrotonyl CoA was completed (c/. Table I I ) ,  
the reaction mixtures  were adjusted to pH 13 to 14 with alkali and the mixtures  were incubated 
at 3 8~' for ten minutes ;  this t r ea tmen t  was enough to assure complete hydrolysis of the CoA 
derivatives ~9. At the end of the incubation the mixture  was adjusted to pH 3 with H2SO a and 
enough solid (NH4)2SO 4 was added to sa tura te  the solution. The samples were transferred to 
liquid-liquid extractors  and the fl-hydroxyacids were extracted with diethyl ether for 12 to 15 days. 
Under  these conditions the recovery of the free acids was 7 ° % as measured with known amoun t s  
of the authent ic  acids, and this correction was used in the calculations of the acids obtained. 
The ether  layer was dried over anhydrous  Na2SO 4 and the ether was then evaporated under 
vacuum.  The residue was dissolved in water, neutralized and assayed with D( )fl-hydroxybutyric 
acid dehydrogenase.  

RESULTS 

I. optical properties o~ isocrotonyl CoA 
Studies of the model compound S-crotonyl-N-acetyl thioethanolamine have led 
SEUPERT AND LYNEN 2° to the discovery of an absorption band at 263/zm due to the 
binding of the a--/3 unsaturated acid to sulfur in the thio esters. The difference sprectum 
of crotonyl CoA before and after alkaline hydrolysis of tile thioester bond shows two 
absorption maxima 2°, namely at 224 m/z and 263 m/x. Isocrotonyl CoA, however, 
shows a shift of the 224 m/x band to a longer wave length, i.e. maxima at 233 and 
263 m/x. The molar extinction coefficients of the difference spectra of crotonyl CoA 
and isocrotonyl CoA at 263 m/z obtained as described above are 6.4' i@ mole -~ x cm 2 
and 5-5" IO6 mole -~ ~ cm 2 respectively. 

2. Hydration o~ isocrotonyl CoA 

The action of unsaturated acyl CoA hydrase on crotonyl CoA and isocrotonyl CoA 
could be followed spectrophotometrically TM 2o by measuring the decrease in absorption 

Fig. 2. Hydra t ion  of crotonyl CoA and isocrotonyl 1 .00  t 
CoA by hydrase.  A. In  each cuvette  the following 
were used: 2. #mole of versene, 0. 4 mg of albumin, 0.75(,~ 
2o # 3 I  of tris buffer at pH 7.5 and H20 to o. 4 ml 
o.o35 p ~ I  of isocrotonyl CoA was added to the first al 
cuvet te  ( - e  e -curve)  and o.o34/~31 of crotonyl 
CoA to the second ( -o-o  curve) .Theop t ica ldens i ty  0.50( 
was read against a blank containing AMP instead 
of the substrate .  The reaction was s tar ted by 
addition of o. 5/~g of hydrase.  At 5 minutes  addi- 
t ional 2.5/~g of hydrase was added to reach equi- 
librium. B. Same as A. except t ha t  the reaction 0.250 
was s tar ted  by addition of o.oi /~g of hydrase.  

References p. .504. 
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at 263 mtz. Using the conditions described by LYNEN AND OCHOA 11, it was possible 
to show that  the rate of hydration of isocrotonyl CoA by hydrase is about ~o °~ the O 

rate with crotonyl CoA as shown in Fig. 2. The equilibrium, however, is more toward 
the hydrated product in the case of isocrotonyl CoA than in that  of crotonyl CoA. 
The equilibrium constants for the two reactions as expressed by WAKIL AND MAHLER 9 
are equal to 3.6" lO -2 mole -1 and 7.5" IO 2 mole-1 for the hydration of crotonyl CoA 
and isocrotonyl CoA respectively. The ratios of fi-hydroxybutyryl CoA to crotonyl 
CoA and isocrotonyl CoA are 2.0 and 4.3 respectively. 

3. Stoichiometry and product o~ hydration 
On studying the stoichiometry of the hydrase reaction, a marked difference was 
noted in the behavior of the product of hydration of isocrotonyl CoA as compared 
to that  of crotonyl CoA in the L(+)fl-hydroxyacyl CoA dehydrogenase system. 

The product of hydration of crotonyl 
0.200 CROTONYL CoA 

o / 

<~ OCROTONYL CoA 

10 20 30 
TIME (MINUTES) 

Fig. 3. The product  of hydrat ion of crotonyl CoA 
and isocrotonyl CoA as assayed by the specific 
dehydrogenases.  Each reaction mixture  contained 
2 / * M o f  DPN, 20 # M  of diol buffer at p H  9.0 
and H~O to 0. 4 ml. O.Ol 5 # M  of acyl CoA (pre- 
pared enzymically 29) were added and the reaction 
star ted by  addition of i ~tg of hydrase at  t ime 
zero (this was enough to give complete hydra t ion  
at 3 minutes). At arrow I 0.2 units  of L(+)fl-hy- 
droxyacyl  CoA dehydrogenase was added and 
at arrow I I  ioo #g of D( )/~-hydroxybutyry[ 

CoA dehydrogenase was added. 

CoA gives an immediate formation of 
D P N H  while the reaction with isocro- 
tonyl CoA proceeded only to about lO% 
of theory* (c/. Fig. 3). In both cases the 
product was identified as acetoacetyl 
CoA by citrate formation in the presence 
of CoASH, cleavage enzyme 21 oxalacetic 
acid an condensing enzyme 22. 

Table I contains the results of the 
complete stoichiometry of such studies. 
In this experiment the acyl CoA deri- 
vatives were prepared synthetically. The 
results show that  only 3O°o of the hy- 
drated product of isocrotonyl CoA is 
L(+)fl-hydroxybutyryl  CoA while the 
remaining 7o O//o is D(--)fl-hvdroxybuty- 
ryl CoA. This is in agreement with results 
obtained using the enzymieally prepared 

isocrotonyl CoA (c/. Fig. 3). In contrast the product of hydration of crotonyl CoA is 
lOO% L(+)fl-hydroxybutyryl  CoA. Equivalent amounts of citrate were obtained 
from both derivatives which is indicative of the formation of acetoacetyl CoA. 

In order to further prove this point the products of hydration were isolated as the 
free acids after hydrolysis of the CoA derivatives. Synthetically prepared isocrotonyl 
CoA and erotonyl CoA were subjected to the action of hydrase and the extent of 
hydration was measured by the disappearance of the band at 263 mix. At the end 
of the reaction aliquots were taken for the measurement of L(+) and D(--)fl-hydroxy- 
butyryl  CoA and the remainder was used for the isolation of the free acids (c/. 

* In  the exper iments  described in Fig. 3, the isocrotonyl CoA and the crotonyl CoA were 
prepared using the fa t ty  acid act ivat ing enzyme free of both  hydrase and racemizat ion sys tems 
of VCAKIL ~ and STERN et al. 8. In this method of preparat ion isocrotonyl CoA is contaminated 
with crotonyl  CoA to the extent  of IO % while in the chemical method of ~VIELAND .aND K6PPE 15 
the  contaminat ion  is of the order of 2o to 30 %. The remaining 90 % of the product  of hydra t ion  
of isocrotonyl CoA can be accounted for only after addition of the D(-- ) f l -hydroxybutyryl  CoA 
dehydrogenase v or racemase s. 

a~eJerences p. 504. 
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T A B L E  I 

STOICHIOMETRY OF THE HYDRATION OF CROTONYL CoN AND iSOCROTONYL CoA 
BY UNSATURATED ACYL CoA HYDRASE 

Each  t e s t  t ube  con ta ins  2.0 mg of a lbumin ,  2.0/, ,~I of versene, 200 u M  of t r is  a t  p H  7.5 and 
o.23 / t i l l  of c ro tony l  CoA in the  first  tube,  o.24/~AI of i socrotonyl  CoA in the  second and  no 
s u b s t r a t e  in the  th i rd .  W a t e r  was added  to a vo lume  of 2.0 ml. A sample  was w i t h d r a w n  to 
de t e rmine  absorp t ion  a t  263 m~  11, The reac t ion  was s t a r t ed  by  add i t ion  of 250/~g of hydrase  
and the  d i sappearance  of the  u n s a t u r a t e d  acyl  CoA was  followed spec t ropho tome t r i ca l ly .  When  
equ i l i b r ium was reached,  the  r eac t ion  was  s topped  by  hea t ing ,  and  t he  d e n a t u r e d  p ro te in  was  
centr i fuged.  0. 4 ml was used for the  assay  of L ( + ) f l - h y d r o x y b u t y r y l  CoA as descr ibed by  WAKIL 
et al. a. The same sample  was used for the  assay of citrate21, 22. Ano the r  0. 4 ml  was p ipe t t ed  in  
a cuve t te ,  I.O l ,~ I  of D P N  and i # M  of Mg ++ were added,  pH  ad jus t ed  to 9.0 wi th  a lka l i  i oo /~g  
of D( - - ) f l - hyd roxybu ty r y l  CoA dehydrogenase  was added,  and  the  reac t ion  was  followed bo th  
a t  34 ° and 303 intl. Since the  L ( + ) f l - h y d r o x a c y l  CoA dehydrogenase  is a c o n t a m i n a n t  of the  
D( - - ) f l - hyd roxybu ty ry l  CoA dehydrogenase ,  the  a m o u n t  of D P N H  formed represents  the  t o t a l  
a m o u n t s  of both  the  L ( + )  and  D( ) f l -hydroxybu ty ry l  CoA. By s u b t r a c t i n g  the  va lue  of L(~)f i -  
h y d r o x y b u t y r y l  CoA from the  to ta l  a m o u n t  o f / ~ - h y d r o x y b u t y r y l  CoA, the  a m o u n t  of the  D( ) 
i somer  was obta ined.  S imi lar  resul ts  were also ob ta ined  us ing racemase  ins tead  of D( )f l -hydroxy- 

b u t y r y l  CoA dehydrogenase .  The same samples  were used for c i t r a t e  d e t e r m i n a t i o n  21, 22 

Crotonyl Isocrotonyl 
CoA CoA 

/~mole / ,mole 
Tota l  a m o u n t  of acyl  CoA used"  o.23 o.24 
Acyl CoA h y d r a t e d  *~ o.16 o.19 
L ( + ) f l - h y d r o x y b u t y r y l  CoA formed ~ o.16 0.058 
Ci t ra te  formed from L ( + ) f l - h y d r o x y b u t y r y l  CoA§ 0.27 o.13 
D( - - ) f l - hyd roxybu ty ry l  CoA formed§§ 0.02 o.14 
~ i t r a t e  formed from n ( - - ) f l - h y d r o x y b u t y r y l  CoA§ o.oi  0.22 

* Based on to t a l  h y d r o x a m i c  acid formed and on the  an loun t  of - S H  released on hydrolys is .  
** Based on the  d i sappearance  of the band  a t  263 m#.  

*** Assayed  wi th  L (+ ) f l - hyd r oxya c y l  CoA dehydrogenase  and DPN,  by measur ing  the  ab- 
so rp t ion  a t  34 ° and 3o3 nl/,  due to the  fo rma t ion  of D P N H  and ace toace ty l  CoA respect ive ly .  
The ace toace ty l  CoA formed was  conver ted  to c i t ra te  in a mu l t i - enzyme  system21, 22. 

§ Assayed  by  the  n le thod  of NATELSON el al. 2s. 
§~ Assayed  by  D P N H  and ace toace ty l  CoA fo rmat ion  in bo th  the  D( - - ) f l - hyd roxybu ty ry l  CoA 

dehydrogenase  and racemase  sys tems.  The c i t r a t e  was formed as in § and  was assayed by 
NATELSON'S method.  

methods). Samples of the free acids were assayed using the fl-hydroxybutyric de- 
hydrogenase and DPNlS; the reaction was followed by observing DPNH formation 
as measured at 34o m/z. After this reaction had reached equilibrium, the protein was 
precipitated with trichloroacetic acid and the product, acetoacetate, was determined 
colorimetrically by WALKER'S proeedurC a. The results (Table II) show that only 
the free fl-hydroxybutyric acid obtained from the hydration of isocrotonyl CoA 
reacts with the fi-hydroxybutyric acid dehydrogenase, and since this enzyme is 
specific for the D(--)fl-hydroxybutyriO 8, the nature of the product of isocrotonyl 
CoA is indicated. 

DISCUSSION 

From the above observation we can conclude the following: (I) That  unsatura ted  
acyl CoA hydrase acts upon both trans- and cis-crotonyl CoA. (2) The rate of hydra- 
tion of the cis isomer is 4o% of the rate of hydration of the trans isomer. (3) The 
product of hydration of trans-crotonyl CoA is L(+)fl-hydroxybutyryl CoA while 
tha t  of cis-crotonyl CoA is D(--) f l -hydroxybutyryl  CoA. 
Re/erences p. 504. 
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T A B L E  I I  

FORMATION OF D( ) /J-HYDROXYBUTYRIC ACID FROM iSOCROTONYL C o A  

Two flasks each conta in  1ooo/*M of Tris p H  7.5. and wa te r  to 7.4 ml. 35 ! .3I of isocrotonyl CoA 
was  added  to  the  first flask and 4 ° / ,M of c ro tonyl  CoA to the  second. The reac t ion  was s t a r t ed  
wi th  the  add i t ion  of i .o  mg of hydrase .  After  3o minu te s  a t  room t e m p e r a t u r e  t he  reac t ion  was  
s topped  by  hea t ing  and samples  were t aken  for ana lys i s  of L (+)  and  D( ) f l -hyd roxybu ty ry l  CoA 
as descr ibed in Table  I. The r ema in ing  m i x t u r e  was used for the isola t ion of the  free f l -hydroxy-  
bu ty r i c  acids as descr ibed in methods .  The residue af ter  e ther  evapora t ion  was neu t ra l i zed  wi th  
K O H  and o.o2 ml (conta in ing abou t  0 .05/*M of the  f l -hydroxy acid) was p i p e t t e d  into a cuve t t e  
con ta in ing  i .o  HM of DPN,  4 ° / , M  of Diol pH  9.o, 2 .o/*M of mg +t, 2o /*M of cys te ine  and H i O  
to o. 4 ml. The reac t ion  was s t a r t ed  by add i t ion  of o .m ml  of D( - - ) f l -hydroxybu ty r i c  acid de- 
hyd rogenase  and the  absorp t ion  a t  34 ° m/,  was recorded. A b l ank  wi th  no s u b s t r a t e  was used 
and s t a n d a r d  D(--) and  L(+) /3 -hydroxybu ty r i c  acids were also run. The values  in the  t ab le  were 
corrected for b lank.  At  the  end of the  react ion,  the  pro te in  was p r ec ip i t a t ed  by  t r ich loroace t ic  

acid and the  ace toace ta t e  was de t e rmined  according to \VAI.KER 23. 

Substrate 

isoCrotonyl CoA 
Cro tony l  CoA 

* Assayed  in the  same w a y  as in Table  I. 
** Assay  according to  the  procedure  of WALKER 2a. 

*** The values  are corrected for 7 ° % yield on ext rac-  
t ion  wi th  e ther  (c]. methods)  and  ano the r  7 ° % for yield 
in the  D( - - ) f l -hydroxybu ty r i c  acid dehydrogenase  
sy s t em under  the  condi t ions  used, 

WAKIL AND MAHLER 9 have reported that the 
unsaturated acyl CoA hydrase does not catalyze 
the hydration of isocrotonyl CoA. Their conclu- 
sion was based on the fact that an insignificant 
amount of DPNH was formed when isocrotonyl 
CoA was assayed in the presence of both hydrase 
and L( +)fl-hydroxyacyl CoA dehydrogenase. Ac- 
cording to the data presented here, the obser- 
vation of WAKIL AND 1VL&HLER can be explained 
by the fact that the product of hydration cannot 
be expected to react in L(+)fl-hydroxyacyl CoA 
dehydrogenase system in the absence of a race- 
mizing system. The data presented here are in 
disagreement with the statements of STERN et al. 
that the product of hydration of isocrotonyl CoA 
is L(+)fi-hydroxybutyryl CoA. 

The L(+)fl-hydroxybutyryl CoA formed 
(IO % from enzymically prepared isocrotonyl CoA 
or 20 to 303/0 from the synthetic CoA derivatives) 
cannot be derived from isocrotonyl CoA as such, 

Fig. 4. A th ree -d imens iona l  d i a g r a m a t i c  r ep resen ta t ion  
of the  reac t ion  of u n s a t u r a t e d  acyl  CoA hydrase  on 

c ro tony l  CoA and isocrotonyl CoA. 

Relerences p. 5o4. 
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since under conditions whereby the hydrase reaction is allowed to go almost to com- 
pletion, there is no increase in the percentages mentioned above. The only time 
conversion of isocrotonyl CoA to erotonyl CoA could be obtained is in the presence 
of D(--)/~-hydroxybutyryl CoA dehydrogenase or racemase. 

The reaction catalyzed by unsaturated acyl CoA hydrase represents another 
example of the ability of an enzyme to distinguish between chemically identical 
groups. Such specificity has been demonstrated in the dehydration of citric acid2L 
the oxidation and reduction of D P N H  by alcohol dehydrogenase 25 and others. In 
order to explain this discrimination a threepoint a t tachment  of the substrate to the 
enzyme has been proposed 26. Fig. 4 shows graphically how such a mechanism would 
apply in the present case. The following postulates are made: (a) a three-point 
a t tachment  is necessary for the linking of the substrate to the enzyme, (b) the 
addition of the elements of water is always from the same side ; in this case the at tack 
leads to the opening of the lower ("Light") bond, (c/. Fig. 4) and (c) in the reverse 
direction the same hydrogen of the a-carbon atom is removed as H20. Similar 
postulates have been advanced by Kt~EBS 27 to account for the formation of L-malic 
acid from fumaric acid by fumarase. The special position of the methyl group seems 
to be important  in the rate of the reaction. Whether this effect will be enhanced in 
the cases of the higher analogues of unsaturated fa t ty  acids awaits further experiments. 
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S U M M A R Y  

U n s a t u r a t e d  acyl  CoA hyd ra se  ca ta lyzes  the  h y d r a t i o n  of bo th  trans- and  cis-crotonyl CoA. The  
cis i somer  is h y d r a t e d  wi th  4 ° ~o of the  ra te  wi th  which  t h e / t a n s  i somer  is hyd ra t ed .  The  p roduc t  
of hyd ra t i on  of lra~zs-crotonyl CoA is L ( + ) ~ - h y d r o x y l b u t y r y i  Co A, while the  p roduc t  of h y d r a t i o n  
of cis-crotonyl CoA is D( - - ) /5 -hydroxybu ty ry l  CoA. A m e c h a n i s m  is proposed  for t he  reac t ion  
ca ta lyzed  by  u n s a t u r a t e d  acyl  CoA hydrase .  

RESUMI~ 

L ' h y d r a s e  de l 'acyl  CoA non sa tu r6  ca ta lyse  l ' h y d r a t a t i o n  A la lois du trans- et du cis-crotonyl CoA. 
La  vi tesse  d ' h y d r a t a t i o n  de l ' isom~re cis est  dgale ~ 4 ° °/o de celle de l ' isom~re /rans. Le p rodu i t  
d ' h y d r a t a t i o n  du lrans-crotonyl CoA est  le L (+ ) / ~ -hyd roxybu ty ry l  CoA, t and i s  que le p rodu i t  
d ' h y d r a t a t i o n  du cis-crotonyl CoA est  le D( - - ) /5 -hydroxybutyry l  CoA. Un m6can i sme  pour  la 
r6act ion ca ta lys6e  pa r  l ' hydrase  de l 'acyl  CoA non sa tu r6  es t  propos6. 

Z U S A M M E N F A S S U N G  

Die H y d r a t a s e  der unges~ t t i g t en  Acylder iva te  des CoA ka ta lys i e r t  die H y d r a t a t j o n  yon cis-und 
/rans-Crotonyl CoA. Die H y d r a t a t i o n  der trans-Verbindung l~uft  m i t  2 Vz ma!  gr6sserer  Gesehwin-  
d igkei t  ab als die der cis-Verbindung. Das P r o d u k t  der  H y d r a t a t i o n  yon  trans-Crotonyl CoA ist 
L (+) /~ -Oxybu ty ry l  CoA und  das  P r o d u k t  der  H y d r a t a t i o n  yon cis-Crotonyl CoA ist  D(--)/~- 
O x y b u t y r y l  CoA. Ein  M e c h a n i s m u s  ftir die Wi rkungswe i se  der H y d r a t a s e  wird vorgeschlagen.  
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