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T H E  I N T R A C E L L U L A R  D I S T R I B U T I O N  OI: S U I . P H A T A S E  

by 

A . B .  R O Y  

Deparlmenlo/Biochemistry,  U n i v e r s i t y o / E d i n b u ~ h ( S c ~ l a n d )  

I n  a r ecen t  pub l i ca t ion  DODGSON, SPENCER AND THOMAS 1 h a v e  repor ted  t h a t  the  bu lk  of t he  
a r y l s u l p h a t a s e  ac t iv i ty  of r a t  l iver is p r e sen t  in the  microsomes ,  some 7 ° % of the  to ta l  recovered 
s u l p h a t a s e  ac t iv i ty  being p r e sen t  there in  a f te r  the i r  isolat ion in isotonic sucrose 2. This  is a t  var iance  
wi th  p re l imina ry  qua l i t a t ive  resu l t s  f rom th i s  l abo ra to ry  a which  indica ted  t h a t  in the  case of mouse  
liver t he  bu lk  of the  s u l p h a t a s e  was  of mi tochondr i a l  origin. Because  of th i s  d i sc repancy  i t  appeared  
neces sa ry  to r e inves t iga te  t he  p rob lem and  the  resu l t s  repor ted  below confirm the  mi tochondr i a l  
origin of the  enzyme .  

To avoid  possible  species differences r a t  l iver was  used in the  p re sen t  inves t iga t ion .  Cell 
f rac t iona t ion  was  carr ied ou t  according to SCHNEIDER AND HOGEBOOM 4, the  nuclear ,  mi tochondr ia l ,  
and  mic rosomal  f ract iona being defined as those  s e d i m e n t i n g  a t  700 g, 5500 g, and  25,ooo g respec-  
t ively .  Su lpha t a se  ac t iv i ty  was e s t i m a t e d  by  t he  m e t h o d  a l ready  descr ibed a us ing  d ipo t a s s ium 
2 - h y d r o x y - 5 - n i t r o p h e n y l  su l pha t e  (n i t rocatechol  su lphate)  as subs t r a t e .  P r e l im ina ry  inves t iga t ion  
h a d  shown  t h a t  the  op t ima l  condi t ions  for the  a s s a y  of s u l p h a t a s e  in a whole h o m o g e n a t e  of r a t  
l iver were a s u b s t r a t e  concen t r a t i on  of 0.03 M n i t roca techo l  s u l p h a t e  and  a p H  of 5.9 in o.15 M: 
ace ta te  buffer.  These  condi t ions  were therefore  used  in the  p r e sen t  s t u d y  wi th  an  i ncuba t ion  period 
of I h a t  37 °. 

The  resu l t s  are g iven  in Table  I which  clearly shows  t h a t  t he  bu lk  of the  s u l p h a t a s e  is p r e sen t  
in the  mi tochondr i a l  f rac t ion of r a t  l iver a l t h o u g h  considerable  a m o u n t s  also occur  in t he  mic rosomal  
fract ion.  Table  I also shows  t h a t  t he  recovery  of added  n i t roca techo l  is v i r tua l ly  q u a n t i t a t i v e  f rom 
all f rac t ions  u n d e r  t he  above  a s say  condi t ions .  The  to ta l  r ecovery  of s u l p h a t a s e  ac t iv i ty  was approx i -  
m a t e l y  80 % : th is  r a t he r  low va lue  is comparab l e  to t h a t  of DODGSON et al. I, b u t  the  reason  for the  
loss of  e n z y m e  is no t  clear. The  loss may ,  however ,  be a p p a r e n t  r a t he r  t h a n  real  as i t  h a s  a l r eady  
been shown  5 t h a t  the  ac t i v i t y  of ox l iver s u l p h a t a s e  A is no t  l inear ly  re la ted to the  e n z y m e  concen-  
t r a t i on  and  t h a t  an  e n z y m e  fract ion wi th  e lec t rophore t ic  proper t ies  s imilar  to those  of s u l p h a t a s e  A 
exis ts  in r a t  l iver s . 

The  above  resu l t s  therefore  confi rm the  earl ier  obse rva t ion  3 t h a t  l iver s u l p h a t a s e  is p redomi -  
n a n t l y  of m i tochond r i a l  origin and  do n o t  s u p p o r t  the  v iew of DODGSON et al. 1 t h a t  the  e n z y m e  
has  i ts  origin in the  microsomes .  The  reason  for th i s  d i sc repancy  is no t  ye t  obv ious  b u t  it  m a y  be 
due,  in pa r t  a t  least ,  to the  use  of a different  subs t r a t e ,  p o t a s s i u m  f l -ace ty lpheny l  su lpha te ,  by  the  
l a t t e r  workers  as DODGSON et al. (pr ivate  c o m m u n i c a t i o n )  h a v e  r ecen t ly  conf i rmed the  resu l t s  f rom 
th i s  l abo ra to ry  when  us ing  n i t roca techo l  s u l p h a t e  as t he  s u b s t r a t e  in the i r  assays .  

T A B L E  I 

I N T R A C E L L U L A R  D I S T R I B U T I O N  OF S U L P H A T A S E  IN R A T  L I V E R  

The  resu l t s  are expressed  as pe rcen tages  of the  to ta l  s u l p h a t a s e  recovered and  are the  va lues  for 
seven an imals .  The  recovery  of added  n i t roca techo l  is quo ted  as a percen tage .  

Sulphatase activity Recovery of 36 t~g 
Range % Mean % added nitrocatechol % 

Nuclei  9 -2o  15 98 
Mi tochondr ia  43-62 5o 98 
Microsomes  20-23 22 99 
Soluble f rac t ion 11-21 14 99 
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