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L a m b d a - G a m m a  Determinant  of H u m a n  IgG 

Ant igen ic  d e t e r m i n a n t s  on  p ro t e in  molecules  t lave been  
s h o w n  to  be  d e p e n d e n t  u p o n  t h e  amino  acid sequence  a n d  
th r ee  d imens iona l  fo ld ing of t he  molecule.  A l t e r a t i o n  of 
t h e  p r i m a r y  s t r u c t u r e  or of t h e  con f igu ra t ion  of t h e  mole-  
cule resu l t s  in  a l t e red  specifici ty.  

D u r i n g  t he  p a s t  few years  m a n y  workers  h a v e  descr ibed 
an t igen ic  d e t e r m i n a n t s  b o t h  for t h e  classes and  t he  sub-  
classes of t h e  immunog lobu l in s .  These  d e t e r m i n a n t s  h a v e  
been  ascr ibed  to p a r t i c u l a r  areas  of t h e  p o l y p e p t i d e  
chains ,  as for example ,  in  t he  loca l iza t ion  of t h e  G m  a n d  
t he  I n v  s i tes  on  the  h e a v y  cha in  and  l igh t  chain,  respec t ive-  
ly. I t  has  been  shown  in more  r ecen t  s tud ies  t h a t  for 
t h e i r  expression,  some an t igen ic  d e t e r m i n a n t s  depend  
upon  t he  close p r o x i m i t y  of t he  h e a v y  cha in  w i t h  t h e  
l igh t  cha in  ill t h e  t e r t i a r y  a n d  q u a r t e r n a r y  s t r u c t u r e  of 
t he  molecule  1-5. D u r i n g  a t t e m p t s  to  ra ise  a n  a n t i  h u m a n  
l a m b d a  cha in  a n t i s e r u m  in r abb i t s ,  b y  i m m u n i z i n g  w i t h  
an  IgG Z mye loma ,  a Z2Y~ an t igen ic  d e t e r m i n a n t  was  
obse rved  wh ich  rel ied u p o n  t he  assoc ia t ion  of t he  four  
cha ins  for  i ts  expression.  

Materials and methods. Preparation of the c~ntisem. 
Ant i s e r a  were ra i sed  in r a b b i t s  b y  h i n d  foot  p a d  in jec t ion  
of a p p r o x i m a t e l y  1 m g  of a n  IgG Z m y e l o m a  p ro t e i n  
emuls i f ied w i t h  F r e u n d s  comple te  a d j u v a n t .  S i m u l t a n -  
eously 10 m g  of a n  IgG z m y e l o m a  p ro t e in  of t he  same  
subclass  was a d m i n i s f e r e d  i.v. in an  a t t e m p t  to  suppress  
a n t i b o d y  f o r m a t i o n  to  o the r  t h a n  Z cha in  d e t e r m i n a n t s ,  
a f t e r  t he  m e t h o d  of HENNGY a n d  ISHIZAKA 6. 

F o u r t e e n  days  l a t e r  a second i n j ec t i on  of t h e  IgO 
m y e l o m a  p r o t e i n  in a d j u v a n t  was  g iven  i,m. in to  t h e  
shoulders  w i t h  a second i.v. i n j ec t ion  of t he  IgG ~ m y e l o m a  
pro te in .  Af te r  a f u r t h e r  pe r iod  oi 14 days  t he  an ima l s  
were b led  a n d  t he  s e rum tes ted .  

One a n t i s e r u m  (AS13) was o b t a i n e d  us ing  y G3  
m y e l o m a  p ro t e in s  and  a n o t h e r  (AS12) b y  us ing  y G1 
pro te ins .  B o t h  an t i s e r a  showed  w e a k  reac t ions  aga i n s t  
Fc, a n d  were r e n d e r e d  specific b y  a b s o r p t i o n  w i t h  a smal l  

a m o u n t  of a n  I g G 2  ~ m y e l o m a  pro te in .  A S 1 2  also 
c o n t a i n e d  an t ibod ie s  to  s iderophi l in  wh ich  were r e m o v e d  
b y  a b s o r p t i o n  w i t h  a pur i f ied  p r e p a r a t i o n  of s iderophi l in  
k ind ly  suppl ied  b y  Mr. R. DR~W, D e p a r t m e n t  of l~xperi-  
m e n t a t  Pa tho logy ,  Medica l  School, B i r m i n g h a m .  

Fig. 2. Ouchterlony analysis of whole human IgG (1) and its separated 
heavy (2) and light (3) polypeptide chains against AS13 in the large 
central well. Commercial anti kappa (aK) and anti lambda (aL) light 
chain antisera and anti whole human IgG (G) are also shown. 

Fig. 3. Double diffusion of whole human IgG (G) and isolated light 
chains (L) against prepared antisera AS12 (12) and AS13 (13). The 
former gives a spur of whole IgG over light chains. A commercial pre- 
paration of anti ;t light chain antiserum (aL) is also shown. 

Fig. 1. Comparative Ouchterlony analysis of 3 ~ IgG myelonia pro- 
teins (IgG1, IgG2 and IgG3 in wells 1, 3 and 5, respectively) with 3 
IgG myeloma proteins (IgGl, IgG1 and IgG3 in wells 2, 4 and 6, res- 
pectively). AS13 was placed in the centre well, and anti whole human 
IgG in the outermost wells. 
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Preparatio~z o/immunoglobulin and isolation o//ragments. 
H u m a n  IgG  was  p r e p a r e d  b y  c o l u m n  c h r o m a t o g r a p h y  
w i t h  d i e t h y l a m i n o e t h y l  cellulose (u  D E  52) 
equ i l i b r a t ed  in 0.01 M p h o s p h a t e  buf fe r  a t  p H  8.0. H e a v y  
a n d  l igh t  p o t y p e p t i d e  cha ins  were o b t a i n e d  f rom 300 m g  
I g G  b y  r eac t i on  w i t h  10 m g  d i t h i o t h r e i t o l  (Clelands 
reagen t )  buf fe red  a t  p H  8.0 w i t h  0 . 2 M  tris-HC1. After  
30 ra in  t h e  p r e p a r a t i o n  was a l k y l a t e d  us ing  a s l ight  excess 
of i o d o a c e t a m i d e  dissolved in  t h e  same  buffer .  S e p a r a t i o n  
of t h e  h e a v y  a n d  l igh t  cha ins  was car r ied  ou t  a n  G100  
S e p h a d e x  in  1 M  acet ic  acid b y  t he  m e t h o d  accord ing  
to FLEISCHMAN 7. 

Papain digestion of IgG was carried out using a method 
essentially similar to that of PORTER s . Pepsin digest 
fragments (Fab) ~ from normal human IgG was kindly 
suppl ied  b y  Dr. R. J~FF~RIS, D e p a r t m e n t  of E x p e r i m e n t a l  
Pa tho logy ,  Medical  School,  B i r m i n g h a m .  

I m m u n o e l e c t r o p h o r e s i s  was  car r ied  ou t  ill 1.5 g/100 ml  
Difco Noble  aga r  in  0 . 0 4 5 M  b a r b i t o n e  buf fe r  p H  8.6 a f te r  
the method of SCHEIDEGGER ~. Double diffusion analysis 
was performed in 1.2 g/100 ml agarose gel in phosphate 
buffered saline pH 7.2. 

Anti k-chain and anti n-chain antisera were also obtained 
from Hoechst Pharmaceuticals Ltd. The former reacted 
with free 2-chains, but not with IgG~ myeloma proteins 
or with normal human IgG. Anti whole human IgG 
antiserum was raised in a rabbit by the i.m. injections of 
whole IgO prepared as described. 

Results. Both antisera AS12 and AS13 reacted with 
isolated g myeloma proteins but not with ~r myelolna 
proteins of the four IgG subclasses 3 pairs of which, 
against AS 13, are shown in Figure I. 

Electrophoretic analysis showed the reaction to occur 
in the position of the myeloma protein. Both antisera 
reacted with normal Human IgG. One of the antisera, 
AS 13, however did not give a precipitation line with free 
light chains either as Bence Jones protein or after 
dissociation from whole IgG (Figure 2); nor did it react 
with free heavy, chains. The other antiserum AS 12 gave a 
weak precipitin line with free light chains, but the line 
against whole IgG spurred over it (Figure 3). It was 
confirmed that this antiserum reacted weakly with 3 4, 
but not with 3 x Bence Jones proteins. 

On digestion of whole IgG with papain the reaction 
with AS 13 was lost, although the antiserum still reacted 
against the pepsin digest (Figure 4). This antiserum also 
did not react with isolated human colostrol IgA, prepared 
as described previously I~ nor with a partially purified 
preparation of serum IgM, free from other immune- 
globulins. 

Discussion. There  h a v e  been  a n u m b e r  of r epo r t s  of 
con f igu ra t iona l  an t igen ic  d e t e r m i n a n t s  of IgM and IgA 
w i t h  z l igh t  chains .  All an t igen ic  d e t e r m i n a n t  r equ i r ing  
i n t e r a c t i o n  of l igh t  a n d  h e a v y  cha ins  was descr ibed  b y  
POLMAR a n d  STEINBERG 11 in  wh ich  l igh t  cha ins  were  
necessa ry  for t h e  express ion  of t h e  a l lo typ ic  a n t i g e n  G m  3 
on  t h e  h e a v y  cha in  of t h e  IgG molecule.  R e m o v a l  of t h e  
l igh t  cha ins  r e su l t ed  in loss of an t igen ic  ac t iv i ty .  

The results presented in this paper demonstrate the 
interaction of IgG heavy chains and A light chains in the 
production of a specific antigenic determinant. This 
determinant is present in the intact molecule and pepsin 
fragment (Fab) 2 but is absent from the separated light 
chains and heavy chains, type z igG myeloma proteins 
and the papain fragments Fab and Fc. 

Thus the specificity requires the integrity of the 4 
polypeptide chains, and is not just a Ay determinant; or 
alternatively, the contribution of the y chain to a 2~y deter- 
minant may be in the hinge region, in the portion of the 
molecule susceptible to papain but not pepsin digestion. 

Zusammen/assung. Die A n t i g e n d e t e r m i n a n t e n  der  IgG 
w u r d e n  m i t  Hilfe  des Mye lompro t e in s  cha rak te r i s i e r t .  

Fig. 4. Immunoelectrophoretic analysis of whole human IgG (G), pa- 
pain digested IgG (PA), and pepsin digested IgG (PE) against anti 
whole human IgG (3) and AS13 (4). The latter reacted weakly with 
the pepsin digest but not at all with the papain digested IgG. 
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