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Summary 

Human foetal adrenals have provided a rich source of  steroid alcohol 
sulphotransferase (EC 2.8.2.-). The latter was isolated in pure form in one 
step by  affinity chromatography of  an (NH4)2 SO4 cut  derived from the 
cytosol  fraction of  the glands. The yield was 6-fold higher than that  obtained 
from adult  human adrenals. General properties of  the enzyme are given and 
it appears to be identical to that  obtained previously from adult  human 
adrenals (Adams, J.B. and McDonald, D. (1979) Biochim. Biophys. Acta 567, 
144--153). 

In a previous communicat ion we reported the isolation of  dehydro- 
epiandrosterone sulphotransferase from adult  human adrenal glands by  means 
of  affinity chromatography [ 1 ]. The enzyme was obtained in one step from 
an (NH4)2SO 4 cut  derived from the cytosol  fraction, and represented the 
first isolation of  a steroid alcohol sulphotransferase in pure form. Oestrogen 
sulphotransferase (3 '-phosphoadenylylsulphate : oestrone 3-sulphotransferase, 
EC 2.8.2.4), which has no activity towards steroid alcohols, has been isolated 
by  conventional means [2, 3]. Since human foetal adrenals contain a 5--6-fold 
higher concentrs~ion of  steroid alcohol sulphotransferase compared to adult 
glands [4],  this potential ly rich source of  the enzyme has now been investi- 
gated. We report  the isolation of  mg-quantities of  pure enzyme which is 
apparently identical to that  present in adult adrenals. 

A b b r e v i a t i o n s :  DHEA, dehydroepiandrosterone; Paps, 3'-phosPhoadenosine-5'-phosphosulphate. 
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Adrenals were obtained from 14--20 week-old foetuses after prostaglandin- 
induced termination of  pregnancy. Tissue was removed and stored at -70°C 
for periods upto 5 months. Enzyme was isolated exactly as described previous- 
ly for adult glands [1]. After final dialysis against 0.05 M Tris-HC1 buffer 
(pH 7.5)/0.1 mM dithiothreitol/2% (v/v) propylene glycol, the preparation 
was concentrated by vacuum dialysis to give a protein concentration of  approx. 
1 mg/ml and stored in glass ampoules at -70°C. No significant difference in 
activity was observed after storage for 3.5 months. 

As shown in Table I, the enzyme was isolated in a yield of  about 20% 

T A B L E  I 

I S O L A T I O N  OF E N Z Y M E  F R O M  F O E T A L  A D R E N A L S  

The 35---55% sa tu ra t ed  (NH4)2SO 4 f rac t ion  der ived f r o m  the  cy toso l  of  poo led  f rozen  foe ta l  adrenals  
(11 g) was abso rbed  to,  and  e lu ted  f rom,  d e h y d r o e p i a n d r o s t e r o n e - S e p h a r o s e  4B b y  d e h y d r o e p i a n d r o -  
s t e rone-con ta in ing  buffer ,  as descr ibed previous ly  e m p l o y i n g  adul t  adrena l  tissue [1 ] .  

Stage ,Protein Specific Units  R e c o v e r y  Pur i f ica t ion  
(mg)  ac t iv i ty  % 

( n m o l / m g  
per  m i n )  

Cytoso l  511 0 .55  281 100 - -  
(NH4)2 SO 4 cu t  217 0 .83  180 64 1.5 
Tota l  bu f f e r  wash 216 0.01 2.2 0.8 - -  
Af f in i ty  gel e luan t  3.0 20.1 60.3 21 36.6 
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Fig. 1. E lec t rophores i s  of  foe ta l  e n z y m e  (60 ~g p ro t e in )  on  a 6% p o l y a c r y l a m i d e  gel ( n o r m a l  gel) an d  
on a 10% gel in the  p resence  of  SDS (30/~g pro te in) .  The  h e h a v i o u r  fo the  foe ta l  e n z y m e  was  ident ica l  
to  t ha t  o b t a i n e d  prev ious ly  wi th  e n z y m e  f r o m  adu l t  adrena ls  [ 1] .  

Fig. 2. C o m p a r i s o n  of  p H  profi les  ob ta ined  wi th  foe ta l  a nd  adu l t  enzymes .  T r i s / m a l e a t e / N a O H  b u f f e r  
waS e m p l o y e d  t h r o u g h o u t .  A p p r o x i m a t e l y  th ree  t ime s  as m u c h  foe ta l  e n z y m e  was  used c o m p a r e d  wi th  
the  adu l t  e n z y m e .  Assays were  car r ied  ou t  using 3 ' - p h o s p h o a d e n o s i n e  5 ' - p h o sp h o [  3s S] su lpha te  an d  
un labe l l ed  D H E A  [ 1].  
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starting from the cytosolic fraction. These results are similar to those obtained 
with adult adrenals, although the foetal tissue is a much richer source of  
enzyme, as seen from the specific activity in the cytosol,  and the 6-fold higher 
yield obtained per g tissue. Some inactivation of  the enzyme must occur on 
the basis of  the apparent overall purification data. 

Fig. 1 shows the electrophoretic behaviour of  the enzyme on normal 
polyacrylamide gels and on SDS-polyacrylamide gels. The foetal enzyme 
behaved identically to the adult  enzyme in possessing a very high electro- 
phoretic mobil i ty  on normal gels and yielding a single band of  molecular 
weight 34 000 on SDS-polyacrylamide gels. On ultracentrifugation in sucrose 
gradients, a single enzymically active zone was evident in the posit ion of  
reference haemoglobin. This behaviour was again identical to the adult  enzyme 
and is consistent with an normally active enzyme species having a molecular 
weight of  68 000 composed of  two subunits [11. 

A pH opt imum of about  6.8 was obtained using Tris/maleate/NaOH 
buffer and the shape of  the curve was very similar to that  given by adult enzyme 
(Fig. 2). From Table II, it can be seen that  the specificity of  the foetal  enzyme 
closely resembles that  of  the 'adult. Data offering an explanation for the wide 
specificity exhibited by  the enzyme will be published separately. 

Finally the unusual wave-like kinetics, which are a unique feature of  the 
adult  enzyme, are also exhibited by  the foetal enzyme (Fig. 3). In common 
with the adult  enzyme, this occurs when either substrate is varied in the 
presence of  a fixed concentrat ion of  cosubstrate. 

We conclude that  the steroid alcohol sulphotransferase of  human foetal 
adrenals is very probably identical to that  in the adult gland and that  foetal  
tissue should provide an excellent source of  this enzyme to enable further 
studies to be made of  its properties. 

T A B L E  II 

E N Z Y M E  S P E C I F I C I T Y  

Re la t i ve  r a t e s  o f  s u l p h u r y l a t i o n  o f  v a r i o u s  s t e r o i d s  a re  given w i t h  d e h y d z o e p i a n d r o s t e r o n e  se t  a t  1 .0 .  
R a t e s  given for  the  e n z y m e  obta ined  f r o m  adul t  adxena l s  a r e  g e n e r a l l y  t h e  m e a n s  o f  fo t t r  s e p a r a t e  
e n z y m e  p r e p a r a t i o n S ,  b u t  s o m e  a d d i t i o n a l  s t e r o i d s  have  b e e n  i n c l u d e d  w i t h  t w o  p r e p a r a t i o n s  o n l y  and 
t hese  axe i n d i c a t e d .  All  s t e r o i d s  we re  a s s a y e d  a t  a c o n c e n t r a t i o n  o f  3 3 / ~ M  (see Ref .  1).  A d u l t  s u l p h u r y l a -  
t i o n  r a t e ,  m e a n  +- S.D.  

S t e r o i d  S u l p h t t r y l a t i o n  r a t e  

A d u l t  F o e t a l  

3 ~ - H y d r o x y a n d r o s t -  5 - en -17 -one  ( d e h y d r o e p i a n d r o s t  e r o n e  ) 1 .0  1 .0  
A n d r  ost-  5-ene- 3~, 1 7 a - d i o l  1 .39  0 . 2 7  1 . 2 2  
A n d r o s t -  5-ene- 3~, 17~-d io l  0 . 9 8  0 . 1 9  0 . 9 4  
3 a ~ H y d r o x y -  5 a - a n d r o s t a n -  1 7 - o n e  ( a n d r o s t e r o n e )  0 . 5 0  0 . 1 6  0 .41  
3 ~ - H y d r o  xy-  5 a - a n d r o s t a n - 1 7 - o n e  ( e p i a n d r o s t e r o n e )  1 .21  0 . 3 8  0 . 9 0  
3 ~ - H y d z o x y -  5 ~ - a n d r o s t a n - 1 7 - o n e  ( a e t i o c h o l a n o l o n e )  0 . 9 4  0 . 3 3  0 . 7 4  
3 ~ - H y d z o x y p r e g n -  5 - en -20 -one  ( p r e g n e n o l o n e )  1 .09  0 . 1 3  0 . 7 7  
1 7 ~ - H y d r o x y a n d r o s t - 4 - e n - 3 - o n e  ( t e s t o s t e r o n e )  0 . 2 0  0 . 1 0  0 .11  
17 a - H y d r o x y a n d z o s t - 4 - e n - 3 - o n e  ( e p i t e s t o s t e r o n e )  1 .16  0 . 0 5  1 .29  
2 1 - H y d r  o x y p r e g n - 4 - e n e -  3, 2 0 - d i o n e  ( l l - d e o x y c o r t i c o s t e r o n e )  0 . 1 4  0 . 0 7  0 . 1 3  
O e s t m - l , 3 ,  5 (10 ) - t r i ene -3 ,17 f l -d io l  ( 1 7 ~ - o e s t r a d i o l )  0 . 1 9  0 . 0 2  0 . 2 3  
P r e g n - 4 - e n e - 1 1 ~ , 2 1 - d i o l - 3 , 2 0 - d i o n e  ( co r t i so l )  0 . 0 1  (2)*  0 . 0 1  
O e s t r a - l , 3 , 5 ( 1 0 ) - t r i e n e - 3 , 1 7 a - d i o l  ( 1 7 ~ - o e s t r a d i o l )  1 .17  (2)  1 . 2 4  
Oes t r a - l , 3 , 5 (10 ) - t r i ene -3 ,17{3 -d io l -3  m e t h y l  e t h e r  (17~-oes t r ad io l -3  

m e t h y l  e t h e r )  0 . 0 8  (2)  0 . 0 9  
O e s t r a - l , 3 , 5 ( 1 0 ) - t r i e n - 3 - o l - 1 7 - o n e  ( o e s t r o n e )  0 .11  (2)  0 . 2 3  

* M e a n  o f  t w o  p r e p a r a t i o n s .  
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Fig. 3. K i n e t i c s  o b t a i n e d  b y  v a r y i n g  D H E A  in  the  p r e s e n c e  o f  a f i xed  c o n c e n t r a t i o n  o f  P A P S  (50  ~M),  
or  v a r y i n g  the  l a t t e r  a t  a f i xed  c o n c e n t r a t i o n  o f  D H E A  (20/~M).  A s s a y s  were  c a r r i e d  o u t  u s ing  
[ 7 ( n ) - 3 H ] D H E A  f o l l o w e d  b y  s e p a r a t i o n  o f  t he  l abe l l ed  s t e r o i d  s u l p h a t e  b y  t h i n - l a y e r  c h r o m a t o g r a p h y ,  
as d e s c r i b e d  p r e v i o u s l y  [ 1 ] .  
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and Medical Research Council. 
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