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BBA 63467 

The product inhibition of sulphatase B 

I t  was reported some years ago z that  sulphatase B (aryl-sulphate sulpho- 
hydrolase, EC 3.1.6.1) from ox liver was noncompetit ively inhibited by  sulphate, one 
of the reaction products. Other workers z suggested that  the inhibition was competitive, 
although they could not confirm this by  kinetic measurements. Because of the im- 
portance of studies of product inhibition in elucidating the mechanism of enzyme 
reactions, this problem has been reinvestigated using a purified specimen of sulphatase 
B. The enzyme was a mixture of the isoenzymes Ba and Bfl which do not differ in 
their kinetic properties 3. 

Sulphatase B (specific activity 7 ° units/rag) was prepared and assayed spectro- 
photometrically as previously described a. Kinetic constants were calculated by the 
method of WILKINSON 4. 
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Fig. i, Reciprocal  plots  showing  the  effect of  su l pha t e  on the  ac t iv i ty  of  su lpha t a se  B. Subs t ra te ,  
n i t roca techol  su lpha t e ;  p H  5-4 in 0. 5 M sod i um ace t a t e - ace t i c  acid buffer;  inhibi tor ,  K , S O ,  a t  
t he  concen t r a t ions  shown  on t he  figure;  incuba t ion ,  5 min  a t  37 °. 

Fig. 2. Replo ts  of  the  slopes (O) and  in te rcep ts  on t he  o rd ina te  ( I )  of  Fig. i aga ins t  su lpha t e  
concen t ra t ion .  

The raw data are shown in Fig. I which clearly demonstrates the noncompetitive 
nature of the inhibition. The intersection of the lines above the abscissa shows that  
K, calculated from the slopes of the lines must be less than that  calculated from the 
intercepts on the ordinate 5. Fig. 2 shows replots of the slopes and intercepts from 
Fig. I and gives values of 1.2 mM and 4.6 mM SO42-, respectively, for K, slope and 
K, intereept. The plots in Fig. 2 also show that  the inhibition is linear noncompetitive 5. 

The simplest reasonable mechanism for a hydrolytic enzyme is that  of an ordered 
uni-bi  reaction : 

E 4- S .~ E S  ~- E P z P  2 ~ E P  a + P1 ~ E + P 

The inhibition of such a reaction by P1 is linear noncompetitive with K, slove and 
K / i n t e r e e p t  being, in general, different, whereas the inhibition by  P ,  is linear com- 
petitive. Assuming the reaction catalysed by sulphatase B to be of the above form, 
the present findings show that  sulphate cannot be the last-released product although 
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i t  c o u l d  be  t h e  f i r s t - r e l ea sed :  t h i s  m e a n s  t h a t  E P  2 m u s t  b e  a s u l p h a t a s e  B - p h e n o l  

complex .  T h e  i n h i b i t i o n  o f  s u l p h a t a s e  A b y  s u l p h a t e  is, on  t h e  o t h e r  h a n d ,  l i n e a r  

c o m p e t i t i v e  (ref. 6 a n d  p e r s o n a l  c o m m u n i c a t i o n  f r o m  Dr .  R.  G. NICI~OLLS) a n d  

t h e r e f o r e  c o n s i s t e n t  w i t h  t h e  l a s t - r e l e a s e d  p r o d u c t  b e i n g  s u l p h a t e  a n d  EP2 b e i n g  a 

s u l p h o s u l p h a t a s e  A. C o n f i r m a t i o n  o f  t h e s e  p o s t u l a t e d  m e c h a n i s m s  cou ld  be  o b t a i n e d  

b y  d e t e r m i n i n g  t h e  t y p e  of  i n h i b i t i o n  c a u s e d  b y  t h e  o t h e r  p r o d u c t  o f  t h e  a r y l s u l p h a t a s e  

r e a c t i o n s ,  a p h e n o l  ( 4 - n i t r o c a t e c h o l  in  t h e  p r e s e n t  i n s t a n c e ) .  U n f o r t u n a t e l y  t h i s  

f u r t h e r  i n f o r m a t i o n  is u n a v a i l a b l e  b e c a u s e  n e i t h e r  s u l p h a t a s e  A n o r  B is i n h i b i t e d  b y  

4 - n i t r o c a t e c h o l  a t  t h e  h i g h e s t  c o n c e n t r a t i o n ,  o.6 mM,  p r a c t i c a b l e  to  use  in  a s p e c t r o -  

p h o t o m e t r i c  assay .  
T h e s e  r e s u l t s  n e v e r t h e l e s s  s h o w  t h a t  t h e r e  is a n  i m p o r t a n t  d i f f e rence  b e t w e e n  

t h e  t y p e s  o f  r e a c t i o n  c a t a l y s e d  b y  s u l p h a t a s e s  A a n d  B,  a n d  i t  s e e m s  t h a t  t h e  differ-  

ence  b e t w e e n  t h e s e  e n z y m e s  m a y  be  m o r e  f u n d a m e n t a l  t h a n  h a s  b e e n  s u g g e s t e d  in  

t h e  p a s t  a,7. 
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