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C O M P A R I S O N  O F  T H E  M A J O R  M E M B R A N E  G L Y C O P R O T E I N S  OF  
HUMA N ,  R A B B I T  A N D  R A T  P L A T E L E T S .  B. T o o r , J.L. 
M c G r e g o r ,  K.J. C l e m e t s o n ,  L. M c G r e g o r ,  M. D e c h a -  
v a n n e  a n d  E.F. L ü s c h e r . I N S E R M  U n i t é  63, Fac. d e  
Med. A l e x i s  C a r r e l ,  Lyon, F r a n c e  a n d  T h e o d o r  K o 
c h e r  I n s t i t u t e ,  U n i v e r s i t y  of B e r n e ,  S w i t z e r l a n d

R a b b i t  a n d  r a t  p l a t e l e t s  h a v e  b e e n  e x t e n s i v e l y  
i n v e s t i g a t e d  u n d e r  in v i t r o  o r  in  v i v o  c o n d i t i o n s  
to t r y  t o  u n d e r s t a n d  t h e  p a t h o l o g y  of t h r o m b o s i s  
in  man. Here, s u r f a c e - l a b e l l i n g  t e c h n i q u e s  h a v e  
b e e n  u s e d  t o  f i n d  o u t  if t h e  p l a t e l e t  s u r f a c e  h a s  
a s i m i l a r  c o m p o s i t i o n  in t h e s e  t w o  a n i m a l s  a n d  
in m a n  o r  not. H u m a n ,  r a b b i t  a n d  r a t  p l a t e l e t s  
w e r e  i s o l a t e d ,  w a s h e d  a n d  s u r f a c e - l a b e l l e d  b y  
t e c h n i q u e s  s p e c i f i c  f o r  p r o t e i n  o r  f o r  s u g a r s  
( s i a l i c  a c i d  or  p e n u l t i m a t e  g a l a c t o s e / N - a c e t y l  
g a l a c t o s a m i n e  r e s i d u e s ) .  L a b e l l e d  p l a t e l e t s  w e r e  
s o l u b i l i z e d  in s o d i u m  d o d e c y l  s u l p h a t e  a n d  s e p a 
r a t e d  u n d e r  r e d u c i n g  c o n d i t i o n s  o n  7.5 %  L a e m m l i  
p o l y a c r y l a m i d e  g e ls. D r i e d  g e l s  w e r e  e x p o s e d  to 
f i l m  b y  f l u o r o g r a p h y  o r  i n d i r e c t  a u t o r a d i o g r a p h y .  
T e r m i n a l  G a l / G a l  N A c  r e s i d u e s  (no n e u r a m i n i d a s e  
t r e a t m e n t )  w e r e  s t r o n g l y  l a b e l l e d  w i t h  ra t  a n d  
r a b b i t  p l a t e l e t s  c o m p a r e d  to  h u m a n  p l a t e l e t s  
w h i c h  l a b e l l e d  v e r y  p o o r l y .  T e r m i n a l  s i a l i c  a c i d  
l a b e l l i n g  w i t h  r a t  a n d  r a b b i t  p l a t e l e t s  s h o w e d  a 
w e a k  l a b e l l i n g  of a g l y c o p r o t e i n  (GP) w i t h  t h e  
s a m e  M . W t .  as G P I b  w h i c h  is t h e  m o s t  i n t e n s e l y  
l a b e l l e d  G P  i n  m an. H o w e v e r  t w o  G P  ( w i t h  r a b b i t s )  
a n d  o n e  G P  (in rats) w e r e  i n t e n s e l y  l a b e l l e d  at 
a M . W t .  s i m i l a r  to t h a t  of G P I a  in  man. T h e s e  G P  
h a d  a d i f f e r e n t  M . W t .  w i t h  t e r m i n a l  G a l / G a l  N A c  
l a b e l l i n g .  B a n d s  w i t h  a s i m i l a r  M . W t .  t o  G P I I b  
a n d  I l i a  in m a n  w e r e  s t r o n g l y  i o d i n a t e d  w i t h  
r a b b i t  p l a t e l e t s  b u t  w i t h  r a t  p l a t e l e t s  o n l y  a 
s i n g l e  b a n d  at t h e  p o s i t i o n  of G P I I b  w a s  s t r o n g l y  
i o d i n a t e d .  T h e s e  r e s u l t s  s t r o n g l y  i n d i c a t e  t h a t  
t h e r e  a r e  c o n s i d e r a b l e  d i f f e r e n c e s  in s u r f a c e  
c o m p o s i t i o n  b e t w e e n  rab b i t ,  r a t  a n d  h u m a n  p l a t e 
lets.
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M E M B R A N E  G L Y C O P R O T E I N  D E F E C T S  IN B E R N A R D - S O U L 1E R  
S Y N D R O M E  P L A T E L E T S .  K. J .  C l e m e t s o n ,  J.L. 
M c G r e g o r ,  E. J a m e s ,  M. D e c h a v a n n e  a n d  E.F. 
L ü s c h e r . T h e o d o r  K o c h e r  I n s t i t u t e ,  U n i v e r s i t y  of 
B e r n e ,  S w i t z e r l a n d  a n d  F a c u l t é  d e  M é d e c i n e ,
A l e x i s  C a r r e l ,  Lyon, F r a n c e .

It is w e l l  e s t a b l i s h e d  t h a t  B e r n a r d - S o u l i e r  
s y n d r o m e  (BSS) p l a t e l e t s  a r e  d e f i c i e n t  in a m a j o r  
m e m b r a n e  g l y c o p r o t e i n  (lb). In o r d e r  to i n v e s t i 
g a t e  if t h i s  is t h e  o n l y  d e f e c t  in  t h i s  d i s o r d e r  
a n d  to se e  if t h e  (3-subunit o f  g l y c o p r o t e i n  lb 
is a l s o  d i m i n i s h e d ,  p l a t e l e t s  f r o m  3 B S S  p a t i e n t s  
a n d  f r o m  h e a l t h y  d o n o r s  w e r e  i s o l a t e d ,  w a s h e d  
a n d  s u r f a c e  l a b e l l e d  b y  l a c t o p e r o x i d a s e - c a t a l y s e d  
i o d i n a t i o n ,  p e r i o d a t e / N a B 3 H 4  o r  n e u r a m i n i d a s e /  
g a l a c t o s e  o x i d a s e / N a B 3 H 4 .  L a b e l l e d  p l a t e l e t s  
w e r e  s o l u b i l i z e d  in s o d i u m  d o d e c y l  s u l p h a t e  a n d  
s e p a r a t e d  b y  2 - d i m e n s i o n a l  g e l  e l e c t r o p h o r e s i s  
( i s o e l e c t r i c  f o c u s i n g ,  d i s c o n t i n u o u s  p o l y a c r y l 
a m i d e  g e l  e l e c t r o p h o r e s i s ) .  G l y c o p r o t e i n  Iba w a s  
v i r t u a l l y  a b s e n t  in 2 p a t i e n t s  a n d  s t r o n g l y  
d e c r e a s e d  in  t h e  t h i r d  p a t i e n t .  T h e  (3-subunit 
w a s  a l s o  a b s e n t  in t h e  2 p a t i e n t s  a n d  p r e s e n t  at 
a b o u t  4 0  %  o f  n o r m a l  in t h e  t h i r d .  G l y c o p r o t e i n  
IIb(3 w a s  p r e s e n t  n o r m a l l y  in a l l  p a t i e n t s .  In 
a d d i t i o n ,  a f u r t h e r  l o w  m o l e c u l a r  w e i g h t  g l y c o 
p r o t e i n  w i t h  a M . W T .  o f  1 7 , 0 0 0  a n d  a p i  of 
6 . 8 - 7 . 5  w a s  a b s e n t  o r  p r e s e n t  at l e v e l s  p a r a l l e 
l i n g  g l y c o p r o t e i n  I b p . T h e  t h r o m b i n  c l e a v a b l e  
g l y c o p r o t e i n  (GP IV o r  V) a p p e a r e d  g r e a t l y  
d i m i n i s h e d  w i t h  B S S  p l a t e l e t s  l a b e l l e d  b y  c a r b o 
h y d r a t e  s p e c i f i c  m e t h o d s  t h o u g h  n o  d i f f e r e n c e  
c o u l d  b e  s e e n  w i t h  i o d i n a t i o n .  T h i s  f i n d i n g  w a s  
c o n f i r m e d  in a f o u r t h  B S S  p a t i e n t  u s i n g  o n e  
d i m e n s i o n a l  g e l  e l e c t r o p h o r e s i s .

T h e  d e f e c t s  in  B S S  p l a t e l e t s  a r e  t h u s  m o r e  
c o m p l e x  t h a n  p r e v i o u s l y  t h o u g h t .
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LECTIN BINDING DEMONSTRATES DIFFERENT GLYCOPROTEIN ABNORM
ALITIES IN THROMBASTHENIC AND BERNARD-SOULIER PLATELETS. 
Philip A.Judson and David J.Anstee. Department of Immuno- 
chemistry, South Western Regional Blood Transfusion Centre, 
Bristol, U.K.

We have previously shown that the lectins from Maclura 
aurantiaca (Ma) and Arachis hypogaea (Ah) (peanut) bind 
selectively to GP-I in human platelet membranes. In contrast 
Concanavalin A lectin binds primarily to GP-III. GP-I is 
deficient or absent from the membranes of individuals with 
Bernard-Soulier Syndrome (B-S.S.) while GP-II and III are 
deficient or absent from Thrombasthénie (G.T.) platelets.
We have investigated the binding of radioiodinated lectins 
to SDS polyacrylamide gels of whole platelets from patients 
with B-S.S. and G.T. The object of this study was to define 
further the nature of the glycoprotein abnormalities in 
these conditions.
The results clearly demonstrated a marked reduction in the 

binding of Ma and Ah lectins to the GP-I region of B-S 
platelets when compared to that of normal platelets. No new 
lectin binding components were observed. The binding of 
Con A lectins to B-S platelets did not appear to be signif
icantly different from that to normal platelets. In contrast 
Ma and Ah binding to G.T. platelets appeared normal whereas 
the binding of Con A to GP-III was markedly reduced. Two 
faint Con A binding bands were apparent in the GP-III region 
of the G.T. platelets. It is not clear whether either of 
these represent residual GP-III or if they are minor comp
onents masked by GP-III in normal platelets. The carbohyd
rate of GP-I in normal platelets consists almost entirely of 
O-glycosidically linked oligosaccharides. Ah and Ma lectins 
bind selectively to galactosyl and N-acetylgalactosaminyl 
residues in this type of oligosaccharide. We conclude that 
B-S platelets have a gross deficiency of O-glycosidically 
linked oligosaccharides. Con A binds selectively to branched 
N-glycosidically linked oligosaccharides with a mannose-rich 
core. We conclude that such structures normally present on 
GP-III are grossly deficient in G.T. platelets.
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F U R T H E R  C H A R A C T E R I Z A T I O N  O F  P L A T E L E T  M E M B R A N E  
G L Y C O P R O T E I N S .  P. C l e z a r d i n ,  J .L. M c G r e g o r ,
K.J. C l e m e t s o n ,  M. D e c h a v a n n e  a n d  E.F. L ü s c h e r . 
I N S E R M  U n i t é  63, Fac. d e  M e d., A l e x i s  C a r r e l ,
Lyon, F r a n c e  a n d  T h e o d o r  K o c h e r  I n s t i t u t e ,  
U n i v e r s i t y  o f  Ber n e ,  S w i t z e r l a n d .

T h e  b i n d i n g  o f  1 2 5 i _ i ab e l l e d  l e c t i n s  to m a j o r  
a n d  m i n o r  p l a t e l e t  g l y c o p r o t e i n s  (GP) a n d  t h e i r  
s u b u n i t s  h a s  b e e n  i n v e s t i g a t e d .  H u m a n  p l a t e l e t s  
w e r e  i s o l a t e d ,  w a s h e d ,  s o l u b i l i z e d  in  s o d i u m  
d o d e c y l  s u l p h a t e  (SDS) u n d e r  n o n - r e d u c i n g  c o n d i 
t i o n s  a n d  s e p a r a t e d  o n  5, 7.5 a n d  10 %  n o n - r e d u -  
c e d / r e d u c e d  2 - D  p o l y a c r y l a m i d e  g e ls. T h e  g e l s  
w e r e  i n c u b a t e d  w i t h  1 2 5 i - i a b e l l e d  l e c t i n s ;  L e n s  
c u l i n a r i s  l e c t i n  (L C L ), c o n c a n a v a l i n  A  (ConA) 
w h e a t  g e r m  a g g l u t i n i n  (WGA) o r  R i c i n u s  c o m m u n i s  
a g g l u t i n i n  ( R C A - 1 2 0 ) , t h e n  w a s h e d  extensively, 
d r i e d  a n d  e x p o s e d  to  X - r a y  f i l m  b y  i n d i r e c t  a u t o 
r a d i o g r a p h y .  S u r f a c e - l a b e l l e d  p l a t e l e t s  w e r e  
s i m i l a r l y  s e p a r a t e d .  W G A  a n d  R C A  b o u n d  p r e d o m i 
n a n t l y  to G P I b a  b u t  a l s o  to t w o  m i n o r  b a n d s  a b o v e  
a n d  b e l o w  it w h i c h  w e r e  a f f e c t e d  b y  n e u r a m i n i d a s e  
t r e a t m e n t .  O n e  o f  t h e m  b o u n d  t w o  1 2 5 i - l e c t i n s  
(LCL a n d  C o nA) w h i l e  G P I b a  d i d  not. A d d i t i o n a l  GP  
b a n d s  w e r e  d e t e c t e d  b y  l e c t i n  b i n d i n g  a n d  b y  s u r 
f a c e - l a b e l l i n g  b e n e a t h  G P I I I b  (IV). W i t h  p l a t e 
l e t s  l a b e l l e d  b y  t h e  n e u r a m i n i d a s e / g a l a c t o s e  
o x i d a s e / N a B 3 H 4  m e t h o d  a G P  w a s  d e t e c t e d  b e t w e e n  
l i a  a n d  I l i a  w h i c h  w a s  n o t  f o u n d  w i t h  p e r i o d a t e /  
N a B 3 H 4  l a b e l l i n g  (not a f f e c t e d  b y  r e d u c t i o n ) .  T w o  
s p o t s  o n  t h e  d i a g o n a l  b o u n d  L C L  a n d  ConA. G P  Ib(3 
b o u n d  L C L  m o r e  s t r o n g l y  t h a n  IIb(3. GPIb(3 a l s o  
b o u n d  W G A  a n d  RCA. GPIc|3 a p p a r e n t l y  b o u n d  o n l y  
ConA. GPIb(3 a n d  IIb(3 w e r e  l a b e l l e d  e q u a l l y  s t r o n g 
ly b y  s u r f a c e  l a b e l l i n g  t e c h n i q u e s ,  Ic(3 w a s  a p p a 
r e n t l y  n o t  l a b e l l e d .  F u r t h e r  G P  s u b u n i t s  w e r e  
d e t e c t e d  o n e  b e l o w  Ib(3 a n d  IIb(3 a n d  a n o t h e r  w h i c h  
o r i g i n a t e d  in t h e  G P V I I  r e g i o n .  T h e s e  t e c h n i q u e s  
d e m o n s t r a t e  t h a t  t h e  p l a t e l e t  s u r f a c e  is e v e n  
m o r e  c o m p l e x  t h a n  p r e v i o u s l y  t h o u g h t .
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