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Abstract:
Since Corynebacterium insidiosum produces a high molecular weight phytotoxic glycoprotein of which
38.7% is fucose, the enzyme catalyzed transfer of fucose to glycoproteins was investigated.
Fucosyltransferase activity was demonstrated using a crude cell membrane preparation from C,
insidiosum. Guanosine diphosphate-L-fucose was used as the sugar nucleotide glycosyl donor. Two
glycoproteins were used as fucosyl acceptors: a phytotoxic glycoprotein from C. insidiosum subjected
to mild acid hydrolysis, and a glycosidase-treated αracid glycoprotein obtained from pooled human
plasma. The cell membrane preparation demonstrated a pH optimum of 7.5, and the incorporation
appeared to be linear for 1+5 minutes. When the bacterial glycoprotein was used, concentrations in
excess of 0.2 μg per μ1 of reaction mixture appeared to be saturating. The addition of chelating agents
and nonionic detergents inhibited transferase activity. The presence of MnCl2 in the reaction mixture
appeared to enhance the incorporation of fucose. The fucosyltransferase could be demonstrated in the
soluble fraction. 
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A B S T R A C T

S i n c e  C o r y n e b a c t e r i u m  in s id io s u m  p r o d u c e s  a  h ig h  
m o l e c u l a r  w e ig h t  p h y to to x ic  g ly c o p r o t e in  of w h ic h  38 .7%  is  
f u c o s e , th e  e n z y m e  c a t a ly z e d  t r a n s f e r  of f u c o s e  to  g ly c o p r o te in s  
w a s  in v e s t ig a te d .  F u c o s y l t r a n s f e r a s e  ac t iv i ty  w a s  d e m o n s t r a t e d  
u s i n g  a  c r u d e  ce ll  m e m b r a n e  p r e p a r a t i o n  f ro m  C , i n s i d i o s u m . 
G u a n o s in e  d i p h o s p h a t e - B - f u c o s e  w a s  u s e d  a s  th e  s u g a r  n u c l e o ­
tide  g ly c o s y l  d o n o r . T w o  g ly c o p r o t e in s  w e r e  u s e d  .as fu c o s y l
a c c e p t o r s :  a  p h y to to x ic  g ly c o p r o t e in  f ro m  C . in s id io s u m
s u b je c t e d  to  m ild  a c id  h y d r o l y s i s , a n d  a  g l y c o s i d a s e - t r e a t e d  
<Xr a c id  g ly c o p r o t e in  o b ta in e d  f r o m  p o o le d  h u m a n  p l a s m a .  T h e  

ce ll  m e m b r a n e  p r e p a r a t i o n  d e m o n s t r a t e d  a  p H  op tim um  of 7 * 5 ,  ■ 
a n d  th e  i n c o r p o r a t i o n  a p p e a r e d  to  b e  l i n e a r  f o r  45  m i n u t e s . 
W h e n  th e  b a c t e r i a l  g ly c o p r o t e in  w a s  u s e d ,  c o n c e n t r a t i o n s  in 
e x c e s s  of 0 . 2  pig p e r  p.1 of r e a c t i o n  m ix tu r e  a p p e a r e d  to b e  
s a t u r a t i n g .  T h e  a d d i t io n  of c h e la t in g  a g e n t s  a n d  n o n io n ic  
d e t e r g e n t s  in h ib ited  t r a n s f e r a s e  a c t iv i ty .  T h e  p r e s e n c e  of 
M n C lg  in  th e  r e a c t i o n  m ix tu re  a p p e a r e d  to e n h a n c e  the  
i n c o r p o r a t i o n  of f u c o s e .  T h e  f u c o s y l t r a n s f e r a s e  c o u ld  b e  
d e m o n s t r a t e d  in  th e  s o lu b le  f r a c t i o n .



I N T R O D U C T I O N

I n  th e  p a s t  d e c a d e ,  m e m b r a n e  a s s o c i a t e d  e n z y m e  s y s t e m s  

h a v e  b e e n  d e s c r i b e d  a n d  im p l ic a te d  in  th e  s y n t h e s i s  of m a c r o -  • 

m o le c u le s  in  g e n e r a l , a n d  g ly c o p r o t e i n s  in  p a r t i c u l a r . T h i s  

w o r k  h a s  b e e n  r e v i e w e d  e x te n s iv e ly  ( 1 0 ,-2 3 , 2 8 ) .

T h e  6 - d e o x y - D - g a l a c t o s e , D - f u c o s e , i s  fo u n d  a s  a  

c o n s t i tu e n t  of n u m e r o u s  g l y c o p r o t e i n s . I t  h a s  b e e n  fo u n d  in  

p l a s m a  g ly c o p r o t e in s  ( 7 , 2 7 ) ,  b lo o d  g r o u p  s u b s t a n c e s  ( 3 2 ) ,  

g ly c o p r o t e i n s  of w h o le  b r a i n  f r a c t i o n s  a n d  n e r v e  e n d in g s  ( 1 8 , 3 3 ) ,  

p h y to h e m a g g lu t in s  f r o m  s e e d s  ( 8 ) ,  p l a s m a  m e m b r a n e  g ly c o ­

p r o t e i n s  ( I ) ,  a n d  p h y to to x ic  g l y c o p r o t e in s  ( 2 5 , 2 9 ) .

T h e  t r a n s f e r  of f u c o s e  into g ly c o p r o t e in s  is  c a t a ly z e d  by  a  

c l a s s  of e n z y m e s  k n o w n  a s  I u c o s y l t r a n s f e r a s e s . G u a n o s in e  

d ip h o s p h a t e  f u c o s e  s e r v e s  a s  th e  g ly c o s y l  d o n o r  in  t h e s e  

r e a c t i o n s . T h e  i m p o r t a n c e  of th is  s u g a r  n u c le o t id e  a s  th e  

g ly c o s y l  d o n o r  w a s  f i r s t  d e m o n s t r a t e d  in  v ivo  b y  K o rn f ie ld  

e t  a l_ . ' ( 2 0 ) .  T h e y  h a d  a t te m p te d  to  d e te c t  a  n u c le o t id e  l in k e d ,  

f u c o s e  c o n ta in in g ,  o l i g o s a c c h a r i d e  i n te r m e d ia te  in  th e  s y n th e s i s  • 

of th e  h e t e r o s a c c h a r i d e  c h a in s  of b lo o d  g r o u p  s u b s t a n c e s .

T h e i r  a t te m p t  to d e m o n s t r a t e  th e  o l i g o s a c c h a r i d e  n u c le o t id e  w a s  

u n s u c c e s s f u l .  T h e y  d id  find  l a r g e  a m o u n ts  of g u a n o s in e  

d ip h o s p h a t e  f u c o s e  in  th e  ce ll  f r a c t i o n ,  w h ic h  w a s  s h o w n  to 

c o n ta in  th e  n e w ly  s y n t h e s i z e d  b lo o d  g r o u p  s u b s t a n c e s .

T h e  f i r s t  w o r k e r s  to  d e m o n s t r a t e  a n  e n z y m a t ic  t r a n s f e r



2

of L - f u c o s e  f r o m  g u a n o s in e  d i p h o s p h a t e - L - f u c o s e  u s e d  l a c t o s e  a s  

th e  f u c o s y l  a c c e p t o r  ( i 2 ) .  T h e  p r o d u c t  of th e  r e a c t i o n  w a s  th e  

t r i s a c c h a r i d e ,  f u c o s y l l a c t o s e , w h ic h  is  th e  s im p le s t  f u c o s e  

c o n ta in in g  o l i g o s a c c h a r i d e  fo u n d  in  m ilk .  T h e  e n z y m e  w h ic h  

c a t a ly z e d  th is  r e a c t i o n  w a s  th e  p a r t i c u l a t e  ce ll  f r a c t i o n  of 

la c ta t in g  c a n in e  m a m m a r y  t i s s u e .  T h i s  p a r t i c u l a t e  p r e p a r a t i o n  

w o u ld  a l s o  c a ta ly z e  th e  f o r m a t io n  of th e  t r i s a c c h a r i d e  w h e n  

in c u b a t e d  w ith  D - g l u c o s e ,  u r id i n e  d i p h o s p h a t e - D - g a l a c t o s e , a n d  

g u a n o s in e  d i p h o s p h a t e - L - f u c o s e .

T h e  in  v iv o  i n c o r p o r a t i o n  of f u c o s e  into th e  g ly c o p r o t e in s  of 

a d u l t  m a le  r a t s  w a s  s tu d ie d  a t  le n g th  b y  B e k e s i  a n d  W in z le r  (3 )  

in  1 9 6 7 .  T h e y  fo u n d  th a t  L - f u c o s e - 1 w a s  a  s u i ta b le  

p r e c u r s o r  in  t h e i r  e x a m in a t io n  of th e  b io s y n th e s i s  of th e  g ly c o ­

p r o t e i n  a s  th e  f u c o s e  w a s  n o t  r a p id ly  c o n v e r t e d  in to  o th e r  s u g a r s  

o r  C O g . ■ B y  s tu d y in g  the  t r i c h l o r o a c e t i c  a c id  s o lu b le  a n d  

in s o lu b le  r a d io a c t i v e  p r o d u c t s  f r o m  a n im a ls  s a c r i f i c e d  a t  v a r i o u s  

t i m e s , th e  fo l lo w in g  s e q u e n c e  of r e a c t i o n s  w a s  p o s tu la t e d :

F u c o s e -------> F u c o s e - I - P ------- > G D P - F u c o s e  ------ > G ly c o p r o te in s

M p r e  r e c e n t l y ,  T r u j i l lo  a n d  G a n  (3 1 )  h a v e  s h o w n  th a t  the  

s e q u e n c e  of r e a c t i o n s  p r o p o s e d  b y  B e k e s i  a n d  W in z l e r  c a n  a l s o  

b e  p r e d i c t e d  f r o m  in  v i t r o  s tu d ie s  u s in g  b o v in e  th y r o i d  g la n d  

s l i c e s .  T h e  in  v i t r o  i n c o r p o r a t i o n  of f u c o s e - l - ^ C  w a s
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s im i l a r ly  fo l lo w e d  b y  c h r o m a t o g r a p h i c  a n a ly s i s  of th e  t r i c h l o r o ­

a c e t i c  a c id  s o lu b le  a n d  in s o lu b le  r a d io a c t i v e  p r o d u c t s  fo u n d  a t  

v a r i o u s  t im e s  d u r in g  in c u b a t io n .

G r o l l m a n  a n d  M a r c u s  ( 1 3 )  d e m o n s t r a t e d  th e  in  v i t ro  

i n c o r p o r a t i o n  of f u c o s e  into s o lu b le  b lo o d  g r o u p  H  s u b s t a n c e .

T h e  g ly c o s y l  d o n o r  w a s  g u a n o s in e  d i p h o s p h a t e - L - f u c o s e , a n d  

th e  e n z y m e  p r e p a r a t i o n  w a s  o b ta in e d  f r o m  h o g  g a s t r i c  m u c o s a . 

A n  im m u n o lo g ic a l  te c h n iq u e  w a s  a v a i l a b le  f o r  th e  id en tif ic a t io n  of 

th e  r a d i o a c t i v e  e n d p r o d u c t  a s  th e  r e c e p t o r  p lu s  i n c o r p o r a t e d  

f u c o s e  w a s  id e n t ic a l  to the  b lo o d  g r o u p  H  s u b s t a n c e ,  th e  H 

sp e c if ic i ty  b e in g  d e t e r m i n e d  b y  th e  t e r m in a l  0 < - L - f u c o s y l -  

( I > 2 )  -  ^  - D - g a l a c t o s y l  l in k a g e .

T h e  a n t ig e n ic  d e t e r m i n a n t s  of th e  A ,  B , O ( H )  s y s te m  all 

h a v e  f u c o s e  <Y- ( I — > 2) l in k e d  to a  D - g a l a c t o s y l  r e s i d u e  ( 2 6 ) .  

H o w e v e r ,  th e  d is t in g u is h in g  f e a t u r e  b e tw e e n  th e  L e w i s  b lo o d  

g r o u p  ty p e  a  ( L e a ) a n d  th e  L e w i s  b lo o d  g r o u p  ty p e  b ( L e ^ ) 

i s  th a t  th e  L e *3 g ly c o p r o t e in  h a s  a  f u c o s e  ( I —> 2 ) l in k a g e  

w h e r e a s  th e  L e a  g ly c o p r o t e in  d o e s  n o t  (11+).

U s in g  th is  in fo r m a t io n  a n d  th e  fa c t  th a t  " s e c r e t o r s "  s e c r e t e  

A ,  B ,  O ( H )  s o lu b le  b lo o d  g r o u p  s u b s t a n c e s  a n d  " n o n s e c r e t o r s 11 

s e c r e t e  L e a  g ly c o p r o t e in ,  S h e n  e t  a l . ( 2 6 )  d e m o n s t r a t e d  th a t  

b lo o d  g r o u p  s u b s t a n c e  sp ec if ic i ty  c a n  b e  a c c o u n te d  f o r  b y  a  

s p e c i f ic  f u c o s y l t r a n s f e r a s e . F r o m  th e  in fo rm a t io n  a b o u t  the
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f u c o s y l  l in k a g e s  in  a n t ig e n ic  d e t e r m in a n t s  of the  v a r i o u s  b l o o d ' 

g r o u p s ,  it co u ld  b e  p r e d i c t e d  th a t  o n e  s h o u ld  find a  sp e c if ic  

0 ( -  ( I — >-2 ) - f u c o s y l t r a n s f e r a s e  in  " s e c r e t o r s "  a n d  a n  a b s e n c e  of 

th is  t r a n s f e r a s e  in " n o n s e c r e t o r s " . • T h i s  w a s  e s t a b l i s h e d  to b e  

th e  c a s e .

F u r t h e r  w o r k  o n  CX - L - f u c o s y l t r a n s f e r a s e s  a n d  th e i r

r e l a t i o n s h i p s  to b lo o d  g r o u p  c h a r a c t e r s  w a s  d o n e  b y  C h e s t e r

a n d  W a tk in s  ( 6 ) a n d  b y  G r o l lm a n  e t  a l . (12+) in  1 9 6 9 .  I n  th e

f o r m e r  p a p e r  , 2 - ,  3 - ,  a n d  2+ - ( X ' - F - f u c o s y l t r a n s f e r a s e s  w e r e

d e m o n s t r a t e d  in  p e r s o n s  w h o  a r e  " s e c r e t o r s "  of s o lu b le  b lood

g r o u p  s u b s t a n c e s ;  " n o n s e c r e t o r s "  w e r e  fo u n d  to  h a v e  3 -  a n d

2+-( X - L - f u c o s y l t r a n s f e r a s e s . T h e  l a t t e r  p a p e r  d i s t in g u is h e s

ci be n z y m a t ic a l ly  b e t w e e n  w o m e n  w h o  a r e  L e  ( + ) o r  L e  (+ ) a n d  

w o m e n  w h o  a r e  L e a ( - )  o r  L e ^  ( - )  . T h e  s t r u c t u r a l  d e t e r ­

m in a n ts  of L e a  a n d  L e ^  c o n ta in  f u c o s e  l in k e d  D<f -  ( I — > 2+) to 

N - a c e t y l g l u c o s a m i n e . A n  -  ( I —> 2+ ) - h i c o s y l t r a n s f e r a s e  w a s

d e m o n s t r a t e d  in  th e  m ilk  of w o m e n  w h o  h a d  L e w i s  ty p e  a n t ig e n s  

M o r e  r e c e n t l y ,  J a r k o v s k y  ( I ? )  a l s o  d id  s o m e  w o r k  o n  f u c o s y l -  

t r a n s f e r a s e s  in  h u m a n  milk w h ic h  w e r e  s p e c i f ie d  b y  th e  L e w i s  

b lo o d  t y p e .  ■

D u r i n g  th is  t i m e , n o t all w o r k  o n  " f u c o s y l t r a n s f e r a s e s  w a s  

d o n e  u s in g  th e  b lo o d  g r o u p  s u b s t a n c e s .  I n  1 9 6 8 ,  B o s m a n n  et 

a l . (5 )  fo u n d  tw o  f u c o s y l t r a n s f e r a s e s  in  H e L a  c e l l s .  T h e
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o b je c t io n s  to s o m e  of th e  p r e v i o u s  w o r k  on  t r a n s f e r a s e s  u s in g  

p a r t i c u l a t e  e n z y m e  p r e p a r a t i o n s  w a s  a v o id e d  in  th is  w o r k  by  

so lu b i l iz in g  th e  t r a n s f e r a s e s  w ith  th e  n o n io n ic  d e t e r g e n t ,  T r i t o n  

X - 1 0 0 . T h e  e v id e n c e  f o r  tw o  f u c o s y l t r a n s f e r a s e s  is  b a s e d  o n  

s p e c i f ic i ty .  T w o  p r i m e r s  s h o w e d  s u c c e s s f u l  i n c o r p o r a t i o n  of 

f u c o s e :  f e tu in ,  f r o m  w h ic h  s ia l ic  a c id  a n d  g a l a c t o s e  w e r e

r e m o v e d  e x p o s in g  a  t e r m in a l  N - a c e t y ! g l u c o s a m i n e , a n d  p o r c i n e  

s u b m a x i l l a r y  g ly c o p r o t e in  f ro m  w h ic h  s ia l ic  a c id  a n d  f u c o s e  w e r e  

r e m o v e d  e x p o s in g  a  t e r m in a l  g a l a c t o s e .  G ly c o p r o t e in  f u c o s y l -  

t r a n s f e r a s e  a c t iv i ty  w a s  s o u g h t  in  H e L a  c e l l s  s i n c e  94% of th e  

f u c o s e  in  th e  ce l l  i s  n o t  e x t r a c t a b l e  b y  o r g a n i c  s o lv e n t s  a n d  

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

I n  th e  e a r l y  1 9 7 0 's ,  f u c o s y l t r a n s f e r a s e s  r e s p o n s i b l e  f o r  th e  

i n c o r p o r a t i o n  of f u c o s e  into g ly c o p r o t e in s  h a v e  b e e n  fo u n d  in 

m a n y  s y s t e m s .  G r i m e s  a n d  B u r g e  (1 1 )  h a v e  id en tif ied  a  

f u c o s y l t r a n s f e r a s e  in  c h ic k  e m b r y o  f ib r o b la s t  c u l t u r e s  r e s p o n s i b l e  

f o r  th e  i n c o r p o r a t i o n  of f u c o s e  in to  th e  m e m b r a n e  g ly c o p r o te in  

of S i n d b i s  v i r u s . T h i s  ac t iv i ty  c a n  b e  d e m o n s t r a t e d  in  in fe c ted  

a n d  u n in fe c te d  c e l l s  im p ly in g  s o m e  s o r t  of h o s t  m o d if ica t io n .

A  f u c o s y l t r a n s f  e r a s e  h a s  b e e n  i s o la t e d  f r o m  r a t  s m a l l  in te s t in e  

m u c o s a  r e s p o n s i b l e  f o r  o( -  ( I —> 2 ) l in k a g e s  in  b lo o d  g r o u p s  

( 4 ) .  J a b b a l  a n d  S c h a c h t e r  (1 6 )  h a v e  fo u n d  tw o  f u c o s y l t r a n s ­

f e r a s e s  in  p o r k  l i v e r .  T h e y  a r e  d i f f e r e n t ia te d  n o t  only  by
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p r i m e r  sp e c i f ic i ty ,  bu t a l s o  by  k in e tic  d a t a .  P a r k h o u s e  a n d  

M e l c h e r s  (2 4 )  a n d  M e l c h e r s  ( 2 2 )  h a v e  fo u n d  a  f u c o s y l t r a n s -  

f e r a s e  r e s p o n s i b l e  f o r  th e  s y n t h e s i s  o f .the  c a r b o h y d r a t e  p o r t io n  

of im m u n o g lo b u l in  M ( I g M )  o b ta in e d  f r o m  m o u s e  p l a s m a - c e l l  

t u m o r  M O P C  2 1 .  T h e  i n c o r p o r a t i o n  of f u c o s e  w a s  n e c e s s a r y  

f o r  th e  s e c r e t i o n  of I g M .  Z a t z  a n d  B a r o n d e s  ( 3 3 , 3 4 )  h a v e  

id en tif ied  f u c o s y l t r a n s f e r a s e s  in  r a t  b r a i n  w h ic h  will i n c o r p o r a t e  

f u c o s e  in to  p o r c i n e  p l a s m a  g ly c o p r o t e in s  a f t e r  th e y  h a v e  b e e n  

s u b je c t e d  to  mild a c id  h y d r o l y s i s  a s  w e ll  a s  into e n d o g e n o u s  

r e c e p t o r s .

N o  b a c t e r i a l  f u c o s y l t r a n s f e r a s e s  h a v e  b e e n  r e p o r t e d  e v e n  

th o u g h  G i n s b u r g  h a s  iden tif ied  a n  e n z y m e  f ro m  A e r o b a c t e r  

a e r o g e n e s  r e s p o n s i b l e  f o r  th e  f o r m a t i o n  of g u a n o  s in e  d ip h o s p h a te  

f u c o s e  ( 9 ) .

S i n c e  C o r y n e b a c t e r i u m  in s id ib s u m  p r o d u c e s  a  h ig h  

m o l e c u l a r  w e ig h t  p h y to to x ic  g ly c o p r o t e in  of w h ic h  3 8 . 7$ is  f u c o s e  

( 2 5 ) ,  it w o u ld  s e e m  r e a s o n a b l e  th a t  th is  b a c t e r iu m  p o s s e s s e s  

g u a n o s in e  d i p h o s p h a t e - L - f u c o s e  f u c o s y l t r a n s f  e r a s e  a c t iv i ty .  

T h e r e f o r e ,  th e  p u r p o s e  of th is  r e p o r t  i s  tw o fo ld :  I )  to d e m o n ­

s t r a t e  f u c o s y l t r a n s f e r a s e  ac t iv i ty  ( F i g .  I ) ,  a n d  2 ) to e s ta b l i s h  

s o m e  of th e  p a r a m e t e r s  of th is  a c t iv i ty .





F i g u r e  I . S c h e m e  of g u a n o s in e  d ip h o s p h a t e - L - f u c o s e  f u c o -  

s y l t r a n s f e r a s e  ac t iv i ty  f r o m  C_. in s id io s u m  u s in g  

p a r t i a l ly  h y d r o l y z e d  p h y to to x ic  g ly c o p r o te in  a s  th e

p r i m e r .
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GDP- L-FUCOSE+PRiMER+ 
CEII MEMBRANE ENZYME

PRIMER-L-FUCOSE + GDP + 
CEII MEMBRANE ENZYME



E X P E R I M E N T A L  P R O C E D U R E

C u l tu r in g  : T h e  c u l tu r e  of C o r y n e b a c t e r i u m  in s id io s u m  (M c C u l l . )

J e n s e n  ( c o u r t e s y  of F ' . I .  F  r o s h e i s e r , U n iv e r s i t y  of M in n e s o ta )  

w a s  m a in ta in e d  a n d  c u l tu r e d  a s  d e s c r i b e d  b y ,  R i e s  a n d  S t r o b e l  

( 2 5 ) e x c e p t  th a t  s u c r o s e  w a s  s u b s t i tu te d  f o r  g lu c o s e  a s  the  

c a r b o n  s o u r c e .

P r e p a r a t i o n  of ce ll  f r e e  e x t r a c t :  T h e  c e l l s  w e r e  h a r v e s t e d  at,

s p e c i f ie d  t i m e s . T h e  ce ll  m e m b r a n e s  a n d  o t h e r  s u b c e l lu l a r  

f r a c t i o n s  w e r e  o b ta in e d  a s  d e s c r i b e d  in  T a b le  I .  T h e  ce l ls  

w e r e  c o l le c te d  b y  s u b je c t in g  th e  s u s p e n s i o n  to c e n t r i fu g a t io n  a t 

2 2 ,  OOOxg a n d  1+0C .  S u b s e q u e n t  s t e p s  w e r e  c o n d u c te d  "at 4 ° S  

u n l e s s  o t h e r w i s e  s p e c i f i e d .  T h e  c e l l s  w e r e  w a s h e d  3 - 5  t im e s  

w ith  a  b u f f e r  w h ic h  c o n s i s t e d  of T r i s - H C l , 0 .0 5 M ,  pH  7 . 5  a n d  

0.1+M s u c r o s e . T h e  c e l l s  w e r e  d i s r u p t e d  in  a n  A p p a r a t e b a u  

M e ls u n g e n  ( r e f e r r e d  to a s  M . S . K . )  u s in g  g l a s s  b e a d s  

( G l a s p e r l e n ,  0 . 1 1 - 0 . 1 2  m m ) p r e v i o u s l y  w a s h e d  in  b u f f e r . T h e  ■ 

c e l l s  w e r e  d i s r u p t e d  in  20 s e c o n d  b u r s t s  to a  to ta l of 2 m in u te s  

to  a v o id  o v e r h e a t i n g .  T h e  ce ll  m e m b r a n e  p e l le t ,  o b ta in e d  by  

s u b je c t in g  th e  ce ll  d e b r i s  s u p e r n a t a n t  liquid  to c e n t r i fu g a t io n  a t 

48 ., 5 0 Oxg f o r  120 m in u te s ,  w a s  r e s u s p e n d e d  in  a  so lu t io n  

c o n s i s t in g  of 0 .0 5 M  T r i s - H C l , a n d  0 . 4M s u c r o s e , p H  7 . 5 ,  

u s in g  a  15 ml P y r e x  g l a s s  h o m o g e n i z e r .

P r o t e i n  d e t e r m i n a t i o n : P r o t e i n  w a s  ' d e t e r m in e d  b y  th e  m e th o d  of



T a b l e  L  T h e  f r a c t io n a t io n  s c h e m e  f o r  C . in s id io s u m

C u l t u r e
2 2 , 0 0 0 x g ,  10 m in .

P e l l e t ,  c e l l s  a n d  CaCOo S u p e r n a t a n t  liqu id
w a s h  w ith  T r i s - H C l  b u f fe r___________  ( d i s c a r d )

C a C O ^  C e l l s  S u p e r n a t a n t  liqu id
( d i s c a r d )

D i s r u p t i o n  in  M . S . K . ,  2 m in .
c e l l s  a fter, f r a c t io n a t io n  

________' tSqOOxe:. 30 m in .________

C e l l  d e b r i s  p e l le t  
( d i s c a r d )

C e l l  d e b r i s  
s u p e r n a t a n t  liqu id  

4 8 , 5 0 0 x g ,  120 m in .

K
O

C e l l  m e m b r a n e s . H ig h  S p e e d  
s u p e r n a t a n t  liqu id  

( d i s c a r d )
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L o w r y  e t al_. ( 2 1 ) .  B o v in e  s e r u m  a lb u m in  w a s  u s e d  a s  a  

s t a n d a r d .

P r e p a r a t i o n  of p r i m e r : T h e  p h y to to x ic  g ly c o p r o te in  f ro m  C .

in s id io s u m  w a s  o b ta in e d  a s  d e s c r i b e d  b y  P i e s  a n d  S t r o b e l  ( 2 5 ) .  

T h e  to x in  w a s  s t o r e d  a t  - 2 0 0C  until u s e d .  T h e .  p r i m e r  w a s  

r o u t in e ly  p r e p a r e d  b y  d i s s o lv in g  100 m g lo ts  of g ly c o p r o te in  in 

2 N  H C l , 3 - 5  m l,  in  a  s e a l e d  t e s t  tu b e  a n d  h e a t in g  th e  so lu t io n  

in  a n .  o v e n  a t  IOO0C  f o r  3 0 .  m in u te s .  T h e  p r o d u c t  w a s  d ia ly z e d  

a g a i n s t  f r e q u e n t  c h a n g e s  of d is t i l le d  d e io n iz e d  w a t e r  a t  1+°C f o r  a  

m in im u n  of 72  h o u r s . T h e  g ly c o p r o te in  w h ic h  c a m e  ou t of 

s o lu t io n  w a s  r e m o v e d  b y  c e n t r i fu g a t io n  a n d  th e  r e s u l t i n g  s u p e r ­

n a ta n t  d r i e d  u s in g  h o t  a i r . VThen . p r i m e r  w a s  n e e d e d ,  the  d r i e d  

s u p e r n a t a n t  w a s  r e s u s p e n d e d  in  d is t i l led  d e io n iz e d  w a t e r .  T h e  

g l y c o s i d a s e - t r e a t e d  C ^ -a c id  g l y c o p r o t e in  w a s  a  gift f ro m  D r .  H  „ 

S c h a c h t e r , D e p a r t m e n t  of B i o c h e m i s t r y ,  " U n iv e r s i ty  of T o r o n t o .

■j l

S u b s t r a t e : G u a n o s in e  d i p h o s p h a t e - L - f u c o s e -  C ( U ) ,  ( G D P -

f u c o s e - ^ C ) ,  a m m o n iu m  s a l t ,  195  m C i / m m o l ,  w a s  o b ta in e d  f r o m  

A m e r s h a m / S e a r l e  a n d  s t o r e d  a t  - 2 0 ° C  until u s e d .  T h e  s o lu t io n  

u s e d  f o r  e n z y m e  a s s a y  w a s  p r e p a r e d  by  d i s s o lv in g  th e  G D P -  

f u c o s e -  4 C  in  d is t i l led  w a t e r  ( 5 5 , 5 0 0  c p m / p l ;  1 28  p m o l e s ) .

F u c o s y l t r a n s f e r a s e  a s s a y : T h e  e n z y m e  p r e p a r a t i o n ,  p r i m e r ,
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a n d  s u b s t r a t e  w e r e  c o m b in e d  o n  a  p a ra f i lm  s t r i p  a n d  th e n  

in c u b a t e d  in  a  s m a l l  d i a m e t e r  g l a s s  tu b e  a t  20 0C . T h e  c o n c e n - '  

t r a t i o n  of th e  v a r i o u s  r e a c t a n t s  w a s  a s  s p e c i f i e d .  T h e  r e a c t i o n s  

w e r e  t e r m i n a t e d  b y  s p o t t in g  th e  r e a c t i o n  m ix tu r e s  o n  W h a tm an  

n o .  T  p a p e r . T h e  u n r e a c t e d  s u b s t r a t e  w a s  r e m o v e d  by  h ig h

v o l ta g e  p a p e r  e l e c t r o p h o r e s i s  a t  Zhr v / c m  in  0 . 05M  so d iu m  t e t r a ­

b o r a t e ,  pH  9 . 1 . '  U n d e r  t h e s e  c o n d i t i o n s , '  th e  s u b s t r a t e  ( a n d  

b r e a k d o w n  p r o d u c t s  of th e  s u b s t r a t e ) will m ig r a te  b u t  p o ly m e r ic  

p r o d u c t s  will r e m a i n  a t  th e  o r ig i n .  T h e  a m o u n t  of f u c o s e  

i n c o r p o r a t e d  in to  g ly c o p r o te in  w a s  d e t e r m in e d  b y  cu tting  out th e  

o r ig in  a n d  m e a s u r i n g  th e  r a d io a c t iv i ty  in  a  P a c k a r d  L iq u id  

S c in t i l l a t io n  S p e c t r o m e t e r  ( M o d e l 3 3 2 0 ) .  T h e  o r ig in  s t r i p  w a s  

i m m e r s e d  in  a  liqu id  sc in t i l la t io n  c o c k ta i l  c o n s i s t in g  of 1 . 5  ml 

of a b s o lu t e  m e th a n o l  a n d  1 3 . 5  ml of s c in t i l la t io n  so lu t io n  

c o n ta in in g  5 . 0  g  of 2 , 5 -d ip t ie n y lo x a z o le  a n d  100 m g  of p - b i s -  

2 ( 5 - p h e n y l o x a z o l y l ) - b e n z e n e  p e r  l i t e r  of t o l u e n e . T h e  c h a n n e l s  

r a t io  m e th o d  w a s  u s e d  to c o r r e c t  f o r  q u e n c h in g .

O n e  e x p e r i m e n t  w a s  c o n d u c te d  u s in g  a  S e p h a d e x  0 - 2 5  

c o lu m n  to s e p a r a t e  th e  u n r e a c t e d  s u b s t r a t e  f r o m  th e  r e a c t i o n  

m i x t u r e . T h e  r e a c t i o n  w a s  i n c u b a t e d  in  a  s m a l l  t e s t  tu b e  a t 

20 0C  a n d  3 5  r e v o lu t io n s  p e r  m in u te .  T h e  r e a c t i o n  w a s  t e r ­

m in a te d  b y  p la c in g  th e  t e s t  tu b e  in  a  bo iling  w a t e r  b a th  a n d  

d r y in g  th e  r e a c t i o n  m ix tu r e  w ith  a  s t r e a m  of n i t r o g e n  g a s . T h e
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p r o d u c t  m ix tu r e  w a s  r e s u s p e n d e d  in  400  p.1 of d is t i l le d  w a t e r  

a n d  f r a c t i o n a t e d  b y  c h r o m a t o g r a p h y  o n  a  S e p h a d e x  G - 2 5  

c o lu m n ,  3 1  cm  x  1 . 9 c m .  T h e  0 . 5  ml f r a c t i o n s  w e r e  c o l le c te d ,  

a n d  th e n  p l a c e d  in  co u n t in g  v ia ls  c o n ta in in g  15 ml of A q u a s o l  

u n i v e r s a l  liqu id  s c in t i l la t io n  c o c k ta i l  ( N e w  E n g l a n d  N u c l e a r )  .

V e r i f i c a t i o n  of i n c o r p o r a t i o n  of f u c o s e : T h e  r e a c t i o n  p r o d u c t s

w e r e  e lu te d  f r o m  th e  o r ig in  w ith  10 ml of w a t e r  p e r  o r ig in  a f t e r  

e l e c t r o p h o r e s i s  of 13 s t a n d a r d  r e a c t i o n  m i x t u r e s .  T h e  e lu a n t  

w a s  c o l le c te d  a n d  d r i e d  u s in g  h o t  a i r , a n d  th e n  f u r t h e r  d r i e d  

u n d e r  v a c u u m  o v e r  a t  r o o m  t e m p e r a t u r e .  T h e  r a d i o -

l a b e l e d  g ly c o p r o t e in  w a s  d i s s o lv e d  in  d is t i l led  w a t e r  to  g ive  a  

fina l c o n c e n t r a t i o n  of 3 6 4 0  dpm  in  a  100 p i .  A  3 0  p.1 a liquo t of 

g ly c o p r o t e in  w a s  d r i e d  in a  t e s t  tu b e  a n d  r e s u s p e n d e d  in  2 . 0  ml 

of I N  T E A  ( t r i f l u o r o a c e t i c  a c id )  a n d  s u b je c te d  to  h y d r o l y s i s  in  

a  s e a l e d  t e s t  tu b e  f o r  2 h o u r s  a t  1 2 0 ° C .

S u g a r s  w e r e  id en tif ied  b y  d e s c e n d in g  p a p e r  c h r o m a t o ­

g r a p h y  in  e thy l a c e t a t e - a c e t a t e - f o r m i c  a c i d - H ^ O  ( 1 8 : 3 : 1  = 4) 

v / v / v / v .  T h e  s u g a r  s t a n d a r d s  w e r e  lo c a t e d  u s in g  th e  m e th o d s  

of T r e v e l y a n  ( 3 0 ) .  T h e  r a d i o l a b e l e d  p r i m e r  a n d  m o n o s a c ­

c h a r i d e s  w e r e  l o c a t e d  u s in g  a  P a c k a r d  R a d i o c h r o m a t o g r a m  

S c a n n e r  (M o d e l 3 8 5 ) .

M a t e r i a l s  : T r i t o n  X - 1 0 0  a n d  t r is  ( h y d r o x y m e t h y l ) a m in o m e th a n e
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( T r i z m a )  w e r e  o b ta in e d  f r o m  S i g m a  C h e m ic a l  C o m p a n y ,  

s o d iu m  c a c o d y la te  a n d  th e  E D T A  w e r e  o b ta in e d  f r o m  K&K 

L a b o r a t o r i e s ,  I n c .  A ll  o th e r  , c h e m ic a ls  u s e d  w e r e  r e a g e n t  

g r a d e .

T h e



R E S U L T S

P r o d u c t s  of th e  r e a c t i o n : E l e c t r o p h o r e s i s  of a n y  r e a c t i o n

m ix tu r e  c o n ta in in g  p r i m e r  a n d  a c t iv e  e n z y m e  y ie ld e d  tw o  r a d i o ­

a c t iv e  p e a k s . O n e  w a s  a t .  th e  o r ig in  a n d  th e  o t h e r  w a s  a  b r o a d  

p e a k  e x te n d in g  10 cm  to 16 cm  off th e  o r ig in  r e l a t i v e  to the  

m o v e m e n t  of th e  p i c r i c  a c id  m a r k e r  a t  20 c m .  T h e  c o m p o n e n t s  

w h ic h  r e m a i n e d  a t  th e  o r ig in  w e r e  s u b je c te d  to d e s c e n d in g  ■ 

p a p e r  c h r o m a t o g r a p h y  fo llow ing  e lu t io n .  T h e  r e s u l t s  a r e  s h o w n  

in  F i g u r e  2 .  C h r o m a t o g r a p h y  of th e  u n h y d r o ly z e d  p r o d u c t  

s h o w e d  all th e  r a d io a c t iv i ty  a t  th e  o r ig i n .  T h e  h y d r o l y z e d  

r e a c t i o n  p r o d u c t  s h o w e d  a  t r a c e  of r a d io a c t iv i ty  a t  th e  o r ig in  

a n d  ta  m a jo r i ty  of th e  r a d io a c t iv i ty  a p p r o x im a te ly  f o u r  i n c h e s  

f r o m  th e  o r ig i n .  O n ly  t r a c e  a m o u n ts  of th e  r a d io a c t iv i ty  i n c o r ­

p o r a t e d  a p p e a r e d  to  b e  s o lu b le  in  th e  liqu id  sc in t i l la t io n  c o c k ta i l .

L o c a t i o n  of t r a n s f e r a s e  a c t iv i ty  in  th e  s u b c e l l u l a r  f r a c t i o n s : 

S u b c e l l u l a r  f r a c t i o n s  w e r e  a s s a y e d  f o r  f u c o s y l t r a n s f e r a s e  a c t iv i ty .  

T h e  r e s u l t s  f r o m  a  ty p ic a l  ce ll  p r e p a r a t i o n  p r o c e d u r e  a r e  

s h o w n  in  T a b l e  2 .  T h e  h ig h  s p e e d  s u p e r n a t a n t  liqu id  d e m o n ­

s t r a t e d  a  h i g h e r  s p e c i f ic  ac tiv ity  t h a n  th e  ce ll  m e m b r a n e  p r e c i p ­

i ta te  , h o w e v e r ,  i n a s m u c h  a s  th e  ac tiv ity  a s s o c i a t e d  w ith  the  

m e m b r a n e  f r a c t i o n  c o u ld  b e  e a s i ly  c o n c e n t r a t e d  b y  p e lle t in g  a t  

4 8 , 5 0 0 x g , it w a s  u s e d  a s  a  s u b j e c t  of th is  s t u d y .  D r .  William 

H e s s  k in d ly  s u p p l ie d  th e  e l e c t r o n  m i c r o g r a p h  ( F i g .  3 )  of th e  ce ll





F ig u r e  2 . T r a c i n g  of r a d i o  c h r o m a t o g r a m s  of s u g a r  r e s i d u e s  

fo u n d  in  u n h y d r o ly z e d  ( X )  a n d  h y d r o l y z e d  ( Y )  

p h y to to x ic  g ly c o p r o t e in  p r i m e r s . E a c h  c o m p le te  

r e a c t i o n  m ix tu r e  c o n t a i n e d : p h y to to x ic  g ly c o p r o te in

s u b je c t e d  to mild a c id  h y d r o l y s i s , 3 . 7  TS 5 Q D P -  

f u c o s e - ^ C , 2 6 . 2  p  m o l e s ;  T r i s , p H  7 . 5 ,  1 . 2 5  

m i c r o m o l e s ;  s u c r o s e , 10 m i c r o m o l e s ;  a n d  20 pig 

of e n z y m e  p r o t e i n  in  a  to ta l v o lu m e  of .0 3 5  m l . .

T h e  c e l l s  w e r e  c u l tu r e d  f o r  50 h o u r s  p r i o r  to 

b e in g  h a r v e s t e d .
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T a b l e  2 .  T h e  lo c a t io n  of G D P - f u c o s y l t r a n s f e r a s e  ac tiv ity  
in th e  v a r i o u s  s u b c e l l u l a r  f r a c t i o n s  of C . in s id io s u m

S u b c e l l u l a r
f r a c t i o n

V o lu m e
ml

T o ta l  a  
ac tiv ity

S p e c i f ic  k 
ac tiv ity

C e l l s  a f t e r  
f r a c t io n a t io n  
( c r u d e  p r e p a r a t i o n ) 2 4 5 4 9 0 0 8 . 0

C e l l  d e b r i s  
( s u p e r n a t a n t  liqu id) 
a f t e r  5 9 0 0 xg 150 8 5 5 0 4 7 . 5

C e l l  d e b r i s
( p r e c i p i t a t e ) 45 4 3 2 0 1 6 .0

H ig h  s p e e d  
s u p e r n a t a n t  liqu id  
a f t e r  !+S5SOOxg 115 2 7 8 3 2 2 . 0

C e l l  m e m b r a n e s 8 . 2 7 0 1 3 .0

a  T h e  n u m b e r  of p m o le s  of f u c o s e  i n c o r p o r a t e d  p e r  ml of 
s u b c e l l u l a r  f r a c t i o n .

k T h e  n u m b e r  of p m o le s  of f u c o s e  i n c o r p o r a t e d  p e r  m g of 
p r o t e i n .
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F ig u r e  3 . A n  e l e c t r o n  m i c r o g r a p h  of th e  ce ll  m e m b r a n e  

f r a c t i o n .  T h e  fie ld  is  m ag n if ied  1 0 ,2 0 0  X ,



20

%
■%

,

TM * ■ <

r X y  .

* £ £ .  r̂

/ f  . A XjSSr W%i
a

,  j-i'1, *X



21

m e m b r a n e  f r a c t i o n .

R e a c t i o n  p r o p e r t i e s : T h e  f u c o s y l t r a n s f e r a s e  a c t iv i t ie s  h a v e  a

p H  op tim um  a t  p H  7 . 5  ( F i g .  4 ) .  T h e  t im e  c o u r s e  of f u c o s e  

i n c o r p o r a t i o n  a p p e a r e d  to  b e  l i n e a r  a f t e r  th e  f i r s t  tw o  m in u te s  

( F i g .  5) a n d  c o n t in u e d  to  be. l i n e a r  u p  to 45 m in u te s .  T w o  

p o in ts  w e r e  o b ta in e d  a t  3 0  a n d  45  m in u te s  u s in g  a  ce ll  m e m ­

b r a n e  p r e p a r a t i o n  o b ta in e d  b y  s o n ic a t io n  a n d  a r e  t h e r e f o r e  no t 

s h o w n .  C o n c e n t r a t i o n  of th e  p r i m e r  in  th e  r e a c t i o n  m ix tu r e s  

d id  a ffec t  th e  i n c o r p o r a t i o n  of f u c o s e  ( F i g .  6 )  w ith  th e  s a tu r a t i n g  

a m o u n t  of p r i m e r  n e e d e d  f o r  m a x im u m  activ ity  a t  7-10 p g  ( 0 . 2  

p g  p e r  p i  of r e a c t i o n  m i x t u r e ) . T h e  a d d i t io n  of nonionic , d e t e r s  

g e n t s  a n d  c h e la t in g  a g e n t s  d id  n o t  e n h a n c e  t r a n s f e r a s e  ac tiv ity  

( T a b l e  3 ) .  T h e  p r e s e n c e  of M n C lg  a t  h ig h  c o n c e n t r a t i o n s  

a p p e a r e d  to  i n c r e a s e  th e  a m o u n t  of f u c o s e  i n c o r p o r a t i o n  bu t th e  

a d d i t io n  of M g C lg  c o m p le te ly  in h ib ited  th e  r e a c t i o n ,  e v e n  a t  lo w  

c o n c e n t r a t i o n s  ( T a b l e  3 ) .  G u a n o s i n e  t r i p h o s p h a t e  d id  not e n ­

h a n c e  i n c o r p o r a t i o n  of f u c o s e  ( T a b l e  3 )  .

S e v e r a l  c h a n g e s  w e r e  m a d e  in  th e  r e a c t i o n  m i x t u r e , i n c u ­

b a t io n  p r o c e d u r e , a n d  m e th o d  of s e p a r a t i n g  th e  r e a c t i o n  p r o d u c t  

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

of i n c o r p o r a t i o n  ( F i g .  7 ) .  T h e  d i f f e r e n c e  b e t w e e n  th e  c o n t ro l  

a n d  th e  a c t iv e  p r e p a r a t i o n  of 5 0 ,0 0 0  c o u n ts  is  e q u iv a le n t  to 116
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Figure  . if. T h e  p H  d e p e n d e n c e  of f u c o s e  i n c o r p o r a t i o n .  T h e  

p H ' s  d e n o te d  a r e  of th e  r e a c t i o n  m ix tu r e .  T h e  

t h r e e  r e a c t i o n s  h a v in g  a c id  p H  c o n ta in  so d iu m  

c a c o d y la te  b u f f e r ; th e  r e m a in in g  f ive  c o n ta in  T r i s  

b u f f e r . E a c h  c o m p le te  r e a c t i o n  m ix tu r e  c o n ta in e d :  

p h y to to x ic  g ly c o p r o te in  s u b je c te d  to  m ild a c id  

h y d r o l y s i s  , 3 . 7  TSJ G D P - f u c o s e - ^ C  , 2 6 . 2  p 

m o l e s ; b u f f e r , 1 .2 5  m i c r o m o l e s ; s u c r o s e ,  10 

m i c r o m o l e s ;  a n d  e n z y m e  p r o t e in  in a  to ta l v o lu m e  

of . 035  m l.  T h e  c e l l s  w e r e  c u l tu r e d  f o r  50 h o u r s  

p r i o r  to b e in g  h a r v e s t e d .
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F i g u r e  5 . T h e  d e p e n d e n c e  of f u c o s e  i n c o r p o r a t i o n  on  t im e .  

E a c h  c o m p le te  r e a c t i o n  m ix tu re  c o n ta in e d :  p h y to ­

to x ic  g ly c o p r o te in  s u b j e c t e d  to mild a c id  h y d r o l y s i s ,  

3 . 7  P-S > G D  P - f u c o s e - ^ C  , 2 6 . 2  p  m o l e s ;  T r i s  , 

p H  7 * 5 ,  1 . 2 5  m i c r o m o l e s ; s u c r o s e ,  10 m i c r o ­

m o l e s ;  a n d  20 u g  of e n z y m e  p r o t e i n  in  a  to ta l 

v o lu m e  of . 035  m l.  T h e  c e l l s  w e r e  c u l tu r e d  f o r  

50 h o u r s  p r i o r  to  b e in g  h a r v e s t e d .



FU
C

O
SE

 I
N

C
O

R
PO

R
A

TE
D

 (
p 

M
O

L
E

S 
)

25

I O O f

TIME ( min )



26



F i g u r e  6 . T h e  d e p e n d e n c e  of f u c o s e  i n c o r p o r a t i o n  o n  the  

c o n c e n t r a t i o n  of th e  p r i m e r . E a c h  c o m p le te  

r e a c t i o n  m ix tu r e  c o n ta in e d :  G D P - f u c o s e ^-C  ,

2 6 . 2  p  m o l e s ; T r i s , pH  7 . 5 ,  1 . 2 5  m i c r o m o l e s ;  

s u c r o s e ,  10 m i c r o m o l e s ;  e n z y m e  p r o t e i n ,  20 T S  

a n d  th e  p h y to to x ic  g ly c o p r o t e in  s u b j e c t e d  to  mild 

a c id  h y d r o l y s i s  in  a  to ta l v o lu m e  of .0 5 0  m l.

T h e  c e l l s  w e r e  c u l t u r e d  f o r  50 h o u r s  p r i o r  to

b e in g  h a r v e s t e d .
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T a b l e  3 .  T h e  e ffec t  .of v a r i o u s  a g e n t s  o n  f u c o s y l t r a n s f e r a s e  activity-

c h a n g e s  in  the- n o r m a l  
in c u b a t io n  m ix tu r e

R e la t iv e  f u c o s y l t r a n s f e r a s e  
ac t iv i ty

%

N o n e  100

I  j i l  of T r i t o n  X - 1 0 0 , 1.0%  6
. 0 . 1 %  6 7

E D T A ,  1 . 0  mM 22
0 . 1 '  mM 6?

M g C l g , 10 j im d le s  0
5 j i m d l e s  0
2 j i m o l e s  0

M n C l g , 10 j im o le s  3 0 6
5 j im o le s  0
2 j im o le s  0

G T P , 0 . 0 2 5  j i m o l e s   ̂ 33

N o n e , e n z y m e  p r e p a r a t i o n  f r o m  c e l l s  50
f r a c t i o n a t e d  in  p r e s e n c e  of I  mM E D T A

N o n e , e n z y m e  p r e p a r a t i o n  f r o m  c e l l s  0
f r a c t i o n a t e d  in  p r e s e n c e  of 0 .1%  T r i t o n
X - 1 0 0

ro
CO.
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F ig u r e  7 . T h e  c o lu m n  c h r o m a t o g r a p h y  of r e a c t i o n  m ix tu r e s  

o n  S e p h a d e x  G - 2 5 . E a c h  c o m p le te  r e a c t i o n  m ix ­

t u r e  c o n ta in e d :  p h y to to x ic  g ly c o p r o te in  s u b je c te d
14-

to  m ild a c id  h y d r o l y s i s ,  20 p g ; G D P - f u c o s e -  C , 

1 9 2 0  p  m o l e s ; T r i s , p H  7 . 5 ,  2 . 7 5  m i c r o m o l e s ;  

s u c r o s e ,  2 2  m i c r o m o l e s ;  a n d  2 4 7 .5  P-g of e n z y m e  

p r o t e i n  in  a  to ta l v o lu m e  of .1 0 0  m l.  T h e  c e l l s  

w e r e  c u l tu r e d  f o r  65  h o u r s  p r i o r  to  b e in g

h a r v e s t e d .
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p  m o le s  of f u c o s e  i n c o r p o r a t e d .

A c c e p t o r  sp e c if ic i ty  s t u d i e s : T h e  p h y to to x ic  g ly c o p r o te in  f r o m

C . in s id io s u m  w a s  h y d r o l y z e d  f o r  v a r y i n g  a m o n ts  of tim e  

a c c o r d i n g  to th e  p r o c e d u r e  d e s c r i b e d  p r e v i o u s l y . T h e  tox in  

h y d r o l y z e d  f o r  3 0  m in u te s  s e r v e d  a s  th e  m o s t  su i ta b le  a c c e p t o r  

f o r  f u c o s e  ( F i g .  8 ) .  T r a n s f e r a s e  ac tiv ity  c o u ld  b e  s u c c e s s f u l l y

d e m o n s t r a t e d  u s in g  e n z y m a t ic a l ly  t r e a t e d  Cf - a c i d  g ly c o p r o te in  a s
I

a  p r i m e r  ( F i g .  9 ) .  T h e  a m o u n t  of f u c o s e  i n c o r p o r a t e d  w a s  

i n v e r s e l y  p r o p o r t i o n a l  to the  a m o u n t  of p r i m e r  p r e s e n t  up  to a  

c o n c e n t r a t i o n  of 0 . 8  p.g of p r i m e r  p e r  jj.1 of r e a c t i o n  m i x t u r e .

T h e  D ^-ac id  g ly c o p r o te in  t r e a t e d  w ith  s i a l i d a s e  a p p e a r e d  to b e  

th e  b e s t  p r i m e r  f o r  th e  e n z y m a t ic  i n c o r p o r a t i o n  of f u c o s e  

( T a b l e  4 ) .



t



F i g u r e  8 . T h e  a ffec t  of a c id  h y d r o l y s i s  on  th e  ab ility  of th e  

p h y to to x ic  g ly c o p r o t e in  to  s e r v e  a s  a  fu c o s y l  

a c c e p t o r .  E a c h  c o m p le te  r e a c t i o n  m ix tu r e  c o n ­

t a in e d :  p h y to to x ic  g ly c o p r o t e in  s u b j e c t e d  to mild

a c i d  h y d r o l y s i s , I  ycg G - D P - f u c o s e - ^ C , 128  p 

m o l e s ;  T r i s , p H  7 . 5 ,  .2 5  m i c r o m o l e s ;  s u c r o s e ,

2 . 0  m i c r o m o l e s ;  a n d  13 TS of .e n z y m e  p r o t e in  in  

a  to ta l  v o lu m e  of . 010  m l.  T h e  c e l l s  w e r e  c u l ­

t u r e d  f o r  6 4  h o u r s  p r i o r  to b e in g  h a r v e s t e d .
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F i g u r e  9 . T h e  u s e  of f u c o s y l t r a n s f e r a s e  to i n c o r p o r a t e  

f u c o s e  into v a r i o u s  d e r i v a t i v e s  of h u m a n  p la s m a  

c ^ - a c i d  g ly c o p r o t e in .  E a c h  c o m p le te  r e a c t i o n  m ix ­

t u r e  c o n t a i n e d : p h y to to x ic  g ly c o p r o te in  s u b je c te d

to m ild  a c id  h y d r o l y s i s  , I  ^ ig ;  G D P - f u c o s e - , 

12 8  p  m o l e s ; T r i s , p H  7 ‘. 5 ,  . 2 5  m i c r o m o l e s ;  

s u c r o s e ,  2 . 0  m i c r o m o l e s ;  a n d  13 / ig  of e n z y m e  

p r o t e i n  in  a  to ta l v o lu m e  of . 010 m l.  T h e  ce l ls  

w e r e  c u l tu r e d  f o r  64  h o u r s  p r i o r  to b e in g

h a r v e s t e d .
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T a b l e  4 . T h e  r e l a t i v e  ■ in c o r p o r a t i o n  of f u c o s e - ^ C  
a c h i e v e d  w ith  v a r i o u s  p r i m e r s

R e la t iv e  f u c o s y l t r a n s f e r a s e  
F u c o s y l  a c c e p t o r  ac tiv ity

%

P h y to to x ic  g ly c o p r o te in
15 m in .  h y d r o l y s i s 15
3 0  m in .  h y d r o l y s i s 3 6
60 m in .  h y d r o l y s i s 24

120 m in .  h y d r o l y s i s 23

E n d o g e n o u s  p r i m e r 3. 23

OtJ-acid g ly c o p r o t e in ,  
t r e a t e d  w ith  S ia l id a s e b

100

o f ,-ac id  g ly c o p r o t e in ,  
t r e a t e d  w ith  s i a l i d a s e :

61

^ - g a l a c t o s i d a s e c

N a t iv e  g ly c o p r o te in  in  th e  ce l l  m e m b r a n e  p r e p a r a t i o n  

6 O p tim um  c o n c e n t r a t i o n  of 4 p g / p l  of r e a c t i o n  

c O p tim u m  c o n c e n t r a t i o n  of 2 'p g /p l  of r e a c t i o n



D I S C U S S I O N

I n  th e  s t a n d a r d  a s s a y  f o r  e n z y m e  a c t iv i ty ,  th e  a m o u n t  of 

f u c o s e  i n c o r p o r a t e d  in to  th e  g ly c o p r o te in  p r i m e r  w a s  c o n s i d e r e d  

to  b e  th e  a m o u n t  of r a d io a c t iv i ty  a t  th e  o r ig in  a f t e r  e l e c t r o p h o ­

r e s i s  a n d  s u b t r a c t i o n  of the  h e a t  in a c t iv a te d  c o n t r o l .  R i e s  a n d  

S t r o b e l  (2 5 )  fo u n d  th a t  th e  p h y to to x ic  g ly c o p r o te in  f r o m  C_. 

in s id io s u m  w o u ld  n o t  m ig r a te  in  a n  e l e c t r o p h o r e t i c  f ie ld .  T h e '  

r a d io a c t iv i ty  fo u n d  in  th e  p e a k  w h ic h  h a d  m ig r a t e d  off th e  o r ig in  

w a s  p r e s u m e d  to  c o n ta in  u n r e a c t e d  s u b s t r a t e  a n d  s u b s t r a t e  

b r e a k d o w n  p r o d u c t s .  T h i s  h e t e r o g e n e i t y  a n d  th e  r e v e r s e  o s m o t ­

ic  f lo w  a s  a  r e s u l t  of s u b je c t in g  th e  p a p e r  to  e l e c t r o p h o r e s i s  f o r  

f o u r  h o u r s  w o u l d ' a c c o u n t  f o r  th e  b r o a d n e s s  of th e  p e a k .

T h e  d a ta  o b ta in e d  b y  e lu t in g  th e  r e a c t i o n  p r o d u c t  w h ic h  

r e m a i n e d  a t  th e  o r ig in  a n d  th e n  s u b je c t in g  it to d e s c e n d i n g  p a p e r  

c h r o m a t o g r a p h y  in d ic a te d  th a t  th e  p r i m e r  w h ic h  b o u n d  th e  f u c o s e  

w a s  h o m o g e n o u s  in  r e s p e c t  to i ts  t e n d e n c y  to r e m a i n  a t  the  

o r i g i n .  T h e  c h r o m a t o g r a p h y  of th e  r e a c t i o n  p r o d u c t  w h ic h  w a s  

h y d r o l y z e d  in d ic a te d  th a t  th e  r a d io a c t iv i ty  w a s  i n c o r p o r a t e d  in  a n  

a c id  la b i le  b o n d ,  a n d  th a t  th is  r a d io a c t iv i ty  d e m o n s t r a t e d  a  s im i ­

l a r  R g i a c o s e  3-s  f u c o s e .  I t  w a s  e s t a b l i s h e d  th a t  th e  r a d io a c t iv i ty  

w h ic h  r e m a i n e d  a t  th e  o r ig in  a f t e r  e l e c t r o p h o r e s i s  w a s  i n c o r p o ­

r a t e d  a n d  th a t  th is  r a d io a c t iv i ty  ■ c o r r e s p o n d e d  to f u c o s e .

A n y  f u c o s e  r e m a in in g  a t '  th e  o r ig in  in  th e  s t a n d a r d  r e ­

a c t io n  m ix tu r e s  a p p a r e n t l y  is  n o t  th e  r e s u l t  of a  fu co lip id  i n t e r -
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m e d ia te  s i n c e  on ly  t r a c e s  of th e  r a d io a c t iv i ty  b e c a m e  so lu b le  in  

th e  to lu e n e  liqu id  s c in t i l la t io n  c o c k ta i l .

T h e  t r a n s f e r a s e  ac t iv i ty  w a s  fo u n d  to b e  c o n c e n t r a t e d  in 

th e  m e m b r a n e s  a n d  h ig h  s p e e d  s u p e r n a t a n t  liqu id  ce l l  f r a c t i o n s .  

T h e  t r a n s f e r a s e  w a s  no t c o n s i s te n t ly  found  in  th e  s o lu b le  f r a c t i o n .  

B a u e r  _et a l ., ( 2 )  fo u n d  th a t  m a n n o s y l t r a n s f e r a s e  c o u ld  on ly  b e  

d e m o n s t r a t e d  in  D ic ty o s te l iu m  d is c o id e u m  s o lu b le  f r a c t i o n s  a t 

c e r t a i n  t im e s  in  its  g r o w t h  c y c l e .  T h e  ce ll  m e m b r a n e s  w e r e  

u s e d  t h r o u g h o u t  th e  w o r k  a s  th e  p r e l i m i n a r y  p a r a m e t e r s  f o r  

t r a n s f e r a s e  a c t iv i ty  w e r e  e s t a b l i s h e d  w ith  th a t  f r a c t i o n .  T h e  

a c t iv i ty  w a s  m o r e  c o n c e n t r a t e d  in  th e  ce ll  m e m b r a n e  p r e p a r a t i o n ,  

a n d  th is  w a s  a n  im p o r ta n t  c o n s i d e r a t i o n  in r e g a r d  to  r e a c t i o n  

v o l u m e s .  N o  r e a d y  te c h n iq u e  w a s  a v a i la b le  f o r  r e d u c t i o n  of th e  

h ig h  s p e e d  s u p e r n a t a n t  liquid  v o lu m e .

T h e  f u c o s y l t r a n s f e r a s e '  a c t iv i ty  a p p e a r e d  to  h a v e  a  p H  

o p tim u m  of 7 . 5  w h ic h  is  c o n s i s t e n t  w ith  th e  op tim um  o b s e r v e d  

b y  o t h e r  i n v e s t i g a t o r s  ( 6 ,1 3 ,1 6 ) .  T h e  r e a c t i o n  a p p e a r e d  to 

d e m o n s t r a t e  a  l i n e a r  t im e  c o u r s e  u p  to 45  m in u te s .

T h e  a m o u n t  of p r i m e r  th a t  will s a t u r a t e  th e  r e a c t i o n  is 

qu ite  lo w  c o m p a r e d  to  w h a t  o t h e r  i n v e s t i g a to r s  h a v e  o b s e r v e d .  

F o r  e x a m p l e ,  J a b b a l  a n d  S c h a c h t e r  (16) ro u t in e ly  e m p lo y e d  

100 p g  of o < -ac id  g ly c o p r o t e in  in  a  10 p.1 r e a c t i o n  m ix tu r e .

T h e i r  r e a c t i o n s  a l s o  c o n ta in e d  5 . 2  pig of p r o t e in  a n d  2400
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p m o le s  of s u b s t r a t e  p e r  pi of r e a c t i o n  m i x t u r e . T h e  d i s p a r i t y  

in  p r o t e i n  c o n c e n t r a t i o n  ( a p p r o x im a te ly  2 . 0  p.g/p.1 in  m y r e a c t i o n s )  

i s  n o t  a s  g r e a t  a s  th e  v a r i a n c e  in  s u b s t r a t e  l e v e l s  (1 2 .6  p m o le s  

p e r  ;ul in  m y  r e a c t i o n s ) . T h e  c o m p a r a t i v e ly  s m a l l  a m o u n t  of 

p r i m e r  n e c e s s a r y  to a c h i e v e  s a t u r a t i o n ' m ight b e  r e l a t e d  to th e  

lo w  s u b s t r a t e  l e v e l s  e m p lo y e d .

J a b b a l  a n d  S c h a c h t e r  (16) s h o w e d  th a t  th e  p r e s e n c e  of th e  

c h e la t in g  a g e n t  E D T A  c a u s e d  a  65% d e c r e a s e  in  a c t iv i ty .  H o w ­

e v e r ,  H u d g in  a n d  S c h a c h t e r  (15) fo u n d  on ly  a  10% d e c r e a s e  in 

th e  a c t iv i ty  of s i a l y l t r a n s f e r a s e  w ith  th e  a d d i t io n  of E D T A .  T h e  

a d d i to n  of E D T A  to  th e  r e a c t i o n  m ix tu r e ,  o r  th e  d i s r u p t io n  of 

th e  c e l l s  in  th e  p r e s e n c e  of th e  c h e la t in g  a g e n t  w a s  fo u n d  to b e  

d e l e t e r i o u s  to  th e  a c t iv i ty  of th e  t r a n s f e r a s e  ( T a b l e  3 ) .

T h e  p r e s e n c e  of T r i t o n  X -1 0 0  in  s o m e  p a r t i c u l a t e  p r e p a r a ­

t io n s  h a s  b e e n  fo u n d  to e n h a n c e ,  e n z y m e  a c tiv i ty  ( I f ,1 1 ,1 6 ) .

T h i s  w a s  n o t  t r u e  in  th e  c a s e  of th is  e n z y m e  s i n c e  i n c r e a s i n g  

th e  a m o u n t '  of d e t e r g e n t  in  th e  r e a c t i o n  m ix tu r e  c a u s e d  a  d e ­

c r e a s e  in  th e  a c t iv i ty  ( T a b l e  3 ) .  T h i s  i s  in  c o n t r a s t  to J a b b a l  

a n d  S c h a c h t e r  (16) w h o  fo u n d  th a t  T r i t o n  X^-IOO w a s  d e s i r a b l e  

in  th e  r e a c t i o n  m ix tu r e  a n d  th a t  a d d i t io n  of th e  d e t e r g e n t  b e y o n d  

o p tim u m  c o n c e n t r a t i o n  d id  no t a d v e r s e l y  a ffec t  th e  a c t iv i ty ;  th e  

op tim u m  c o n c e n t r a t i o n  in  t h e i r  w o r k  w a s  0.1% a n d  th e y  i n c r e a s e d  

th e  c o n c e n t r a t i o n  u p  to  2 .0 % . T h e  d e t e r g e n t  a p p a r e n t l y  a c t s  o n
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th e  lip id  c o n s t i tu e n ts  of the  m e m b r a n e  c a u s in g  it t o ' unfo ld  with 

th e  r e s u l t  th a t  m o r e  e n z y m e  is  e x p o s e d .  O t h e r  w o r k e r s  h a v e  

e m p lo y e d  T r i t o n  X -1 0 0  to s o lu b l iz e  m e m b r a n e  b o u n d  f u c o s y l -  

t r a n s f e r a s e s . B o s m a n n  e t al_. (5 )  d e s c r i b e d  th e  c h a r a c t e r i z a ­

t io n  of tw o  s u c h  t r a n s f e r a s e s  in  H e B a  c e l l s .  T h e  d i s r u p t io n  of 

C . in s id io s u m  c e l l s  in  th e  p r e s e n c e  of th e  d e t e r g e n t  fa iled  to 

y ie ld  a  d e te c ta b le  s o lu b le  f u c o s y l t r a n s f e r a s e .

T h e  a d d i t io n  of M n C l^  to th e  r e a c t i o n  m ix tu r e  p r o d u c e d  a  

r a t h e r  d r a m a t i c  i n c r e a s e  in  th e  a c t iv i ty .  B u t ,  M g C l^  a p p e a r e d  

to  to ta lly  inh ib it  th e  r e a c t i o n .  T h e s e  d a t a ,  a l th o u g h  r e p r o d u c i b l e ,  

a r e  s u s p e c t  d u e  to th e  v e r y  h ig h  b a c k g r o u n d  l e v e l s  of i n c o r p o ­

r a t i o n  e n c o u n t e r e d  in  th e  h e a t  in a c t iv ia te d  c o n t r o l s .

A  s ig n if ic a n t  i n c r e a s e  in  th e  a m o u n t  of d e te c ta b le  f u c o s e  

i n c o r p o r a t i o n  w a s  o b ta in e d  b y  c h a n g in g  th e  r e a c t i o n  m i x t u r e , 

in c u b a t io n  p r o c e d u r e ,  a n d  th e  m e th o d  of s e p a r a t i n g  u n r e a c t e d  

s u b s t r a t e  f r o m  r e a c t e d  s u b s t r a t e  ( F i g .  7 ) .  N o  l a r g e  c h a n g e s  

in  th e  r e l a t i v e  c o n c e n t r a t i o n  of th e  in g r e d i e n t s  in  a  ty p ic a l  

r e a c t i o n  w e r e  m ade-. T h e r e  w a s  a  tw ofo ld  i n c r e a s e  in  the  

a m o u n t  of p r i m e r ,  a n d  a  1 .5  fo ld  i n c r e a s e  in th e  s u b s t r a t e  c o n ­

c e n t r a t i o n .  T h e  to ta l v o lu m e  w a s  i n c r e a s e d  t o '100 pd a n d  th is  

m a d e  it p o s s ib l e  to a g g i ta te  th e  r e a c t i o n  m ix tu r e  d u r in g  in c u b a ­

t io n .  T h e  s ig n if ic a n t  d i f f e r e n c e  n e c e s s a r y  to a c c o u n t  f o r  a n  a p ­

p r o x im a te ly  250  fold i n c r e a s e  in  d e m o n s t r a b l e  f u c o s y l t r a n s f e r a s e
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a c t iv i ty  is  difficult to e x p la in .  T h e  c o n s ta n t  m ix ing  of th e  r e ­

a c t i o n  i n g r e d i e n t s  s e e m s  to b e  w o r th y  of n o t i c e „ T h e  m e th o d  of 

s e p a r a t i n g  th e  r e a c t e d  s u b s t r a t e  f r o m  th e  i n c o r p o r a t e d  f u c o s e  

s h o u ld  a l s o  b e  c o n s i d e r e d .  T h e  c o n s ta n t  s t i r r i n g  m a y  h a v e  

s ig n if ic a n t ly  i n c r e a s e d  th e  c h a n c e  c o l l i s io n s  b e t w e e n  s u b s t r a t e  

a n d  e n z y m e .  P o s s i b l y , a  g ly c o p r o t e in  f r a g m e n t  c a p a b le  of 

b in d in g  f u c o s e  w h ic h  e lu te d  a t  th e  v o id  v o lu m e  of th e  S e p h a d e x  

G--25 c o lu m n ,  will m ig r a t e  f r o m  th e  o r ig in  o n  th e  e l e c t r o p h o r e s i s . 

M a y b e  lo n g  e x p o s u r e  to th e  s o d iu m  b o r a t e  b u f f e r  c a u s e d  i n c o r p o ­

r a t e d  f u c o s e  to e v e n tu a l ly  m ig r a t e  f r o m  th e  o r ig i n .  T h e  h igh  

a m o u n t  of i n c o r p o r a t i o n  o b ta in e d  in  th e  h e a t  in a c t iv a te d  c o n t r o l  

i s  h a r d  to e x p la in  b u t  no t u n u s u a l  in  th is  ty p e  of s y s t e m .

O t h e r  m e th o d s  a r e  g e n e r a l l y  fo u n d  b e f o r e  th e  in fo r m a t io n  is  

p u b l i s h e d  ( 19) .

T h e  p h y to to x ic  g ly c o p r o t e in  c h a r a c t e r i z e d  b y  R i e s  a n d  

S t r o b e l  (2 5 )  p r o v e d  to b e  a  s u i ta b le  a c c e p t o r  f o r  f u c o s e  a f t e r  

m ild  a c id  h y d r o l y s i s .  T h e  g ly c o p r o t e in  c o n ta in s  f ive  m o n o s a c ­

c h a r i d e s  : L - f u c o s e , m a n n o s e ,  g l u c o s e ,  g a l a c t o s e ,  a n d  r h a m -

n o s e  in  a  r a t io  of 1 0 : 1 : 5 : 5 ;  r h a m n o s e  w a s  on ly  p r e s e n t  in t r a c e  

a m o u n t s . T h e  r e m o v a l  of f u c o s e  a s  w e ll  a s  th e  o t h e r  s u g a r s  

h a s  b e e n  v e r i f i e d  b y  p a p e r  c h r o m a t o g r a p h y  a n d  b y  g a s - l i q u id  

c h r o m a t o g r a p h y . T h e  to x in  h y d r o l y z e d  f o r  30  m in u te s  s h o w e d  

th e  o p tim um  ability  to i n c o r p o r a t e  f u c o s e . H y d r o l y s i s  f o r  th a t
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l e n g th  of t im e  r e m o v e d  th e  op tim um  a m o u n t  of f u c o s e  w ithou t 

d e s t r o y i n g  s p e c i f ic  b in d in g  s i t e s  f o r  th e  s u g a r  a n d  th e  e n z y m e .  

A l th o u g h  th e  o < -ac id  g ly c o p r o t e in  k in d ly  s u p p l ie d  b y  D o c to r  

S c h a c h t e r  s h o w e d  a  g r e a t e r  a m o u n t  of i n c o r p o r a t i o n ,  a  c o m ­

p a r i s o n  of b in d in g  e f f ic ie n c ie s  is  n o t  a p p r o p r i a t e  a s  th e  p l a s m a  

g ly c o p r o te in ! s  b in d in g  s i t e s  w e r e  p r e p a r e d  e n z y m a t ic a l ly  w h ic h  is  

a  m o r e  s p e c i f ic  a n d  g e n t l e r  t e c h n i q u e .  T h e  h i g h e r  a m o u n t  of 

i n c o r p o r a t i o n  into th e  s i a l i d a s e  t r e a t e d  O f-ac id  g ly c o p r o t e in  m ight
J

im p ly  th e  p r e d o m i n a n c e  of a  f u c o s y l t r a n s f e r a s e  s p e c i f ic  f o r  f u c o s e  

° f - ( l —^ 3 ) - g a l a c t o s e  l i n k a g e s .  H o w e v e r ,  i n c o r p o r a t i o n  w a s  a l s o  

s e e n  in  th e  s i a l i d a s e  -  ^  - g a l a c t o s i d a s e  t r e a t e d  g ly c o p r o t e in  im ­

p l ic a t in g  a  t r a n s f e r a s e  s p e c if ic  f o r  f u c o s e : N - a c e t y l g l u c b s a m i n e  

l i n k a g e s ;  t h e r e  is  no  N - a c e t y l g l u c o s a m i n e  p r e s e n t  in  th e  p h y to -  

to x ic  g ly c o p r o t e i n .  A l s o ,  th e  d e c r e a s e  in  th e  a m o u n t  of f u c o s e  

i n c o r p o r a t e d  w ith  a n  i n c r e a s e  of th e  o ( - a c i d  g l y c o p r o t e in  c o n ­

c e n t r a t i o n  n e e d s  s o m e  c la r i f i c a t io n .  P o s s i b l y ,  t h e r e  a r e  b in d in g  

s i t e s  a v a i l a b le  f o r  th e  e n z y m e  w h e r e  no b in d in g  s i t e s  f o r  the  

s u g a r  e x i s t .  H e r e  a g a i n ,  lo w  s u b s t r a t e  l e v e l s  w o u ld  a g g r a v a t e  

th e  c o n d i t io n .



S U M M A R Y

G u a n o s in e  d ip h o s p h a t e - L - f u c o s e  f u c o s y l t r a n s f e r a s e  ac tiv ity  

h a s  b e e n  fo u n d  in  a  c r u d e  ce ll  m e m b r a n e  p r e p a r a t i o n  f ro m  

C o r y n e b a c t e r i u m  i n s i d i o s u m . T h e  im p o r t a n c e  of th is  o b s e r v a ­

t io n  l ie s  in  th a t  no  p r e v i o u s  r e p o r t  of a  f u c o s y l t r a n s f e r a s e  in 

b a c t e r i a  h a s  b e e n  m a d e . T h e  f u c o s y l  a c c e p t o r  u t i l iz ed  to 

e s t a b l i s h  s o m e  of th e  p a r a m e t e r s  of th e  r e a c t i o n  w a s  th e  p h y to ­

to x ic  g ly c o p r o t e in  p r o d u c e d  by  th e  o r g a n i s m .  T h e  g ly c o p r o te in  

w a s  f i r s t  s u b j e c t e d  to m ild  a c id  h y d r o l y s i s  a n d  th e n  u s e d  a s  a n  

a c c e p t o r .  I n c o r p o r a t i o n  of f u c o s e  into h u m a n  p l a s m a  c ^ - a c id  

g l y c o p r o t e i n s  b y  th is  f u c o s y l t r a n s f e r a s e  im p l ie s  a  sp ec if ic i ty  

d e t e r m i n e d  b y  t e r m in a l  a n d  p e n u l t im a te  s u g a r s .
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