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INTRODUCTION

The r e c e p t o r s  f o r  IgG (Fc yR )  on human m o n o n u c l e a r  p h a g o c y t e s  

p a r t i c i p a t e  i n  s e v e r a l  b i o l o g i c a l  p r o c e s s e s  o f  c e l l u l a r  and 

h u m o r a l  immune d e f e n s e .  Thus t h e y  p l a y  a r o l e  i n  e n d o c y t o s i s  o f  

immune c o m p l e x e s  / 1 / ,  i n  p h a g o c y t o s i s  o f  o p s o n i z e d  p a t h o g e n s  

/ 2 / ,  i n  a n t i b o d y - d e p e n d e n t  c e l l u l a r  c y t o t o x i c i t y  / 3 /  and i n  t h e  

a c t i v a t i o n  o f  T l y m p h o c y t e s  by a n t i - C D 3  MoAb / 4 / .  Our g r o u p  i s  

e s p e c i a l l y  i n t e r e s t e d  i n  t h e  i n t e r a c t i o n  o f  Fc^R w i t h  t h e i r  

r e s p e c t i v e  l i g a n d s  ( i n t e r a c t i o n  o f  Fcj,R w i t h  m o n o m e r i c  Ig G ,  

p o l y m e r i c  IgG and immune c o m p l e x e s )  and i n  t h e  ways i n  w h i c h  

t h e s e  i n t e r a c t i o n s  m o d u l a t e  Fc^R f u n c t i o n .

I n  t h e  s t u d y  p r e s e n t e d  h e r e  we used  r a d i o l i g a n d s  t o  

d e t e r m i n e  t h e  b i n d i n g  c a p a c i t y  o f  IgG i n  i t s  v a r i o u s  f o r m s  

( m o n o m e r i c ,  d i m e r i c )  t o  FcjfR e x p r e s s e d  i n  t h e  membrane o f  human 

m o n o c y t e s .  S p e c i a l  a t t e n t i o n  was p a i d  t o  p o s s i b l e  d i f f e r e n c e s  

i n  t h e  i n t e r a c t i o n  o f  t h e s e  l i g a n d s  w i t h  t h e  two d i f f e r e n t  

t y p e s  o f  Fc j n R ( F cRI  and F c R I I )  known t o  be p r e s e n t  i n  t h e  

m o n o c y t e  membrane / 5 / .

B o t h  nuntber and a f f i n i t y  o f  r e c e p t o r  s i t e s  f o r  a g i v e n  

l i g a n d  can be d e t e r m i n e d  by u s i n g  t h e  S c a t c h a r d  p l o t  a n a l y s i s .  

W i t h  r e s p e c t  t o  Fc^R d e t e r m i n a t i o n  by S c a t c h a r d  p l o t s ,  t h e  d a t a  

i n  t h e  l i t e r a t u r e  a r e  c o n t r a d i c t o r y  / 6 ,  7 / .  Some a u t h o r s  r e p o r t  

a c u r v i l i n e a r  S c a t c h a r d  p l o t ,  w h i l e  i n  o t h e r  p u b l i c a t i o n s

P r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  Wo rks hop  on P h a g o c y t i c  C e l l  
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l i n e a r  S c a t c h a r d  p l o t s  a r e  shown.  The d a t a  p r e s e n t e d  h e r e  d e a l  

w i t h  t h e s e  d i s c r e p a n c i e s  and d e m o n s t r a t e  b i n d i n g  o f  IgG d i m e r s  

t o  b o t h  FcRI and F c R I I .

MATERIALS AND METHODS

C e l l s
M o n o n u c l e a r  c e l l s  were  i s o l a t e d  f r o m  t h e  p e r i p h e r a l  b l o o d  o f  

h e a l t h y  d o n o r s  by Lymp hop re p  s e d i m e n t a t i o n  / 8 / .  M o n o c y t e s  were  
t h e n  f u r t h e r  p u r i f i e d  by an é l u t r i a t i o n  t e c h n i q u e  u s i n g  a 
c o u n t e r f l o w  c e n t r i f u g e  , / 9 /  ( p u r i t y  o f  m onocy t es  above  90%, 
g r a n u l o c y t e  c o n t a m i n a t i o n  be low  1%).

I m m u n g l o b u l i n  p r e p a r a t i o n s
IgG monomers w e re  i s o l a t e d  f r o m  p o o l e d  n o rm a l  human p l a s m a  

by c o l d  e t h a n o l  p r e c i p i t a t i o n  / 1 0 / ,  D E A E - A f f i  g e l  b l u e  
c h r o m a t o g r a p h y  ( a c c o r d i n g  t o  t h e  m a n u f a c t u r e r ' s  i n s t r u c t i o n s ,  
BIO RAD B u l l - 1 0 6 2 )  and m o l e c u l a r  s i e v i n g .

D i m e r i z a t i o n  o f  IgG was p e r f o r m e d  u s i n g  d i m e t h y l  
s u b e r i m i d a t e  ( P i e r c e )  / 1 1 / .

A g g r e g a t e d  i m m u n o g l o b u l i n  was p r e p a r e d  by h e a t i n g  a 1% 
s o l u t i o n  o f  IgG f o r  20 m in  a t  63°C / 1 2 / .

I o d i n a t i o n
I o d i n a t i o n  was p e r f o r m e d  by t h e  g l u c o s e

o x i d a s e / l a c t o p e r o x i d a s e  method u s i n g  Immunobeads ( a c c o r d i n g  t o  
t h e  m a n u f a c t u r e r ' s  i n s t r u c t i o n s ,  BIO RAD B u l l - 1 0 6 2 ) .

B i n d i n g  assays
F o r  S c a t c h a r d  p l o t  a n a l y s i s  / 1 3 / ,  mo nocy t es  ( a t  a 

c o n c e n t r a t i o n  o f  8 x 10^ p e r  m l )  w e re  i n c u b a t e d  f o r  1 h r  a t  
37 °C  o r  f o r  4 h r s  a t  4°C i n  t h e  p r e s e n c e  o f  v a r y i n g  
c o n c e n t r a t i o n s  o f  r a d i o l i g a n d  ( 0 . 2 3  nM t o  118 nM) and e i t h e r  an 
e q u a l  vo lume o f  b u f f e r  o r ,  as c o m p e t i n g  p r o t e i n ,  a s o l u t i o n  o f  
h e a t - a g g r e g a t e d  Ig G .

Bound r a d i o l i g a n d  was s e p a r a t e d  f r o m  unbound  IgG by s p i n n i n g  
t h r o u g h  a p h t h a l a t e  o i l  l a y e r .  Da ta  e v a l u a t i o n  was p e r f o r m e d  by 
d a t a  a n a l y s i s  and c u r v e  f i t t i n g  w i t h  t h e  LIGAND c o m p u t e r  s y s t e m  
/ 1 4 / .

RESULTS

The s t u d i e s  p r e s e n t e d  here  s u p p o r t  p r e v i o u s  i n v e s t i g a t i o n s  

by o t h e r s  i n  s h o w i n g  t h a t  m onom er ic  IgG b i n d s  m a i n l y  t o  one 

r e c e p t o r  w i t h  h i g h  a f f i n i t y  f o r  t h e  l i g a n d :  Kd ( t h e  d a t a  a r e  

v a l u e s  f r om  one t y p i c a l  e x p e r i m e n t ,  Kd = m o l e / l i t e r )  o f  2 . 6  x 

1 0 " ^  w i t h  14 000 r e c e p t o r s / c e l l  a t  4 ° C .  These d a t a  have  been  

a n a l y s e d  by t h e  LIGAND c o m p u t e r  p r o g r a m ,  t h e r e b y  c o n f i r m i n g  t h e
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o n e - r e c e p t o r  b i n d i n g  mode l  w i t h  h i g h  s i g n i f i c a n c e .

H o w eve r ,  b i n d i n g  o f  IgG d i m e r s  t o  human monocy tes  r e s u l t s  i n  

a c u r v i l i n e a r  S c a t c h a r d  p l o t ,  t h u s  s u g g e s t i n g  t a h t  IgG d i m e r s  

b i n d  t o  two r e c e p t o r s  o f  d i f f e r e n t  a f f i n i t y :  Kd^ o f  0 . 9 6  x 1 0 “ ^ 

w i t h  15 000 r e c e p t o r s / c e l l  and KÖ2 o f  3 . 7  x 10"® w i t h  48 000

r e c e p t o r s / c e l l . The h i g h - a f f i n i t y  r e c e p t o r  most  l i k e l y  

r e p r e s e n t s  F c R I ,  a r e c e p t o r  w i t h  a p p a r e n t l y  c om pa ra b l e  a f f i n i t y  

f o r  IgG monomers and d i m e r s .  The s e c o n d  r e c e p t o r  w i t h  l o w e r  

a f f i n i t y  d e p i c t s  F c R I I ,  p r e f e r e n t i a l l y  b i n d i n g  IgG o l i g o m e r s  

and immune c o m p l e x e s .  T h i s  a s s u m p t i o n  i s  f u r t h e r  s u p p o r t e d  by 

s t u d i e s  e m p l o y i n g  Fc r e c e p t o r - d i r e c t e d  m o n o c l o n a l  a n t i b o d i e s .  

P r e l i m i n a r y  d a t a  s u g g e s t  t h a t  a b l o c k a d e  o f  F c R I I  w i t h  t h e  MoAb

I V .  3 c o m p l e t e l y  a b o l i s h e s  IgG d i m e r  b i n d i n g  t o  t h e  l o w -  

a f f i n i t y  b i n d i n g  s i t e .

CONCLUSION

W h i l e  IgG monomers b i n d  p r e d o m i n a n t l y  t o  t h e  Fc r e c e p t o r  o f  

h i g h  a f f i n i t y ,  IgG d i m e r s  have  t h e  c a p a c i t y  t o  i n t e r a c t  w i t h  

b o t h  h i g h -  and l o w - a f f i n i t y  Fc r e c e p t o r s .

The two  r e c e p t o r s  b i n d i n g  IgG d i m e r s  most  l i k e l y  r e p r e s e n t  

FcRI  and F c R I I .
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