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ISOLATION A N D  CHARACTERIZATION OF GLYCOSYL TRANSFERASES. R .  L. 
Hill, J .  C.  Paulson, J .  E.  Sadler, J .  I .  Rearick, T. A. Beyer and 
J.-P. P r iee ls  (Durham, North Carolina). 

Nucleoside diphosphohexanolamine agarose der iva t ives  (1 )  have been pa r t i -  
cu la r ly  useful a s  spec i f i c  adsorbents f o r  purifying a var ie ty  of glycosyl 
t ransferases ,  most of which a r e  normally present i n  only small amounts i n  
t i s sues .  A t  present, a UDP adsorbent has been used t o  prepare qalactosyl 
(1) ,  N-acetylgalactosaminyl (2)  and glucuronyl t ransferases  (3 ) ;  a CDP 
adsorbent ( 4 )  t o  prepare three  s i a l y l  t ransferases  w i t h  d i f f e ren t  accep- 
t o r  s p e c i f i c i t i e s  and a GDP adsorbent t o  purify fucosyl t ransferases  from 
porcine submaxillary gland and human m i l k .  The spec i f i c i ty  of the 
adsorbents i s  provided by the  pyrimidine or  purine moiety of the  nucleo- 
s ide  and r e f l e c t s  the structure of the donor subs t r a t e  f o r  a given trans- 
ferase.  For example, desp i te  t he  c lose  s t ruc tu ra l  s i m i l a r i t i e s  between 
CDP and UDP-adsorbents, s i a l y l  t ransferases  adsorb only t o  CDP-agarose 
and galactosyl t ransferases  only t o  UDP-agarose. Fucosyl t ransferases  
adsorb strongly t o  GDP-agarose b u t  only weakly t o  UDP-agarose. 
the  fucosyl and s i a l y l  t ransferases  of submaxillary glands a r e  eas i ly  
separated on GDP-agarose. 

The a v a i l a b i l i t y  o f  pure o r  highly pur i f ied  t ransferases  permits more 
thorough characterization of t h e i r  enzymic proper t ies ,  including sub- 
s t r a t e  s p e c i f i c i t i e s  and possible modes of regulation. For example, the  
three  s i a l y l  t ransferases  tha t  have been highly pur i f ied  show s t r ik ing ly  
d i f f e ren t  acceptor subs t r a t e  s p e c i f i c i t i e s .  A homogeneous s i a l y l  trans- 
fe rase  from bovine colostrum incorporates s i a l i c  in to  the  sequence, NeuAc 
a2+6 Gal B1+4 GlcNAc, which i s  commonly found in glycoproteins (5 ) .  In 
cont ras t ,  a s i a l y l  t ransferase  preparation from procine submaxillary 
glands incorporates s i a l i c  ac id  in to  the sequences NeuAc a2+6 GalNAc-O- 
Ser/Thr and NeuAc a2+3 Gal B1+3 GalNAc-0-Thr, respectively.  The sub- 
maxillary a c t i v i t i e s  have thus f a r  r e s i s t ed  separation even a f t e r  10,000 
fold pur i f ica t ion  on CDP-adsorbents, and by other methods as well .  The 
s t ruc tu re  function re la t ionships  between the  two enzymes remain unclear. 

The H blood group fucosyl t ransferase  from porcine submaxi l l a r y  glands 
has been purified 180,000 fold and is  spec i f i c  f o r  t r ans fe r  of fucose 
in to  a14  linkage w i t h  B-D-galactosides, including those found i n  m i l k  
ol igosaccharides, defucosylated por t ine  mucin and a s i a l o  a l -ac id  glyco- 
protein. In conjunction w i t h  the  A blood group N-acetylgalactosaminyl 
t ransferase  pur i f ied  to  homogeneity from the same source, the  fucosyl 
t ransferase  has been used to  demonstrate t he  absence of fucose i n  a 1 4  
linkage i n  a l -ac id  glycoprotein. 

When used i n  conjunction with pure glycosidases the glycosyl transferases 
a r e  useful probes of the s t ruc tu re  and function of spec i f i c  oligo- 
saccharides i n  glycoproteins. 
binds asialoglycoproteins i s  inac t iva ted  on removal of i t s  s i a l i c  
acid. I t  can be reac t iva ted ,  however, by res ia ly la t ion  w i t h  CMP- 
NeuAc and the co los t ra l  s i a ly l  t ransferase .  This r e s u l t  and other 
observations, ind ica te  t h a t  inac t iva t ion  o f  the l ec t in  on removal of 
s i a l i c  acid r e s u l t s  from the  b i n d i n g  of t he  l ec t in  t o  i t s  own exposed 
galactosyl residues. 
reincorporated in to  the  a s i a lo l ec t in  by the  t ransferase ,  suggesting tha t  
the oligosaccharides o f  the  r e s i a ly l a t ed  l ec t in  contain the  sequence 
NeuAc a2+6 Gal B1+4 GlcNAc (5 ) .  
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Moreover , 

For example, the rabbi t  l i v e r  l ec t in  t h a t  

In addi t ion ,  over 85% of the  s i a l i c  acid could be 
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