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THE PRODUCTION OF H I G H  AFFINITY MONOCLONAL ANTIBODIES TO 
H U M A N  C H O R I O N I C  GONADOTROPIN A N D  THEIR APPLICATION TO 

IMMUNORADIOMETRIC A S S A Y  

A l a i n  B e l a n g e r l  , J e a n  C a t C l ,  M i c h e l  L a v o i e l ,  J o h a n n e  
O u e 1 1 e t 2 ,  L o u i s e  L i z o t t e Z ,  J e a n  C o u t u r e 2 ,  Guy R e i m n i z t 2  

S y l v i e  B e r u b e  a n d  P i e r r e  Du R u i s s e a u 2  

l D e p a r t m e n t  o f  M o l e c u l a r  E n d o c r i n o l o g y ,  CHUL, 2 7 0 5 ,  b o u l .  
L a u r i e r ,  S t e - P o y ,  Q u e b e c ,  C a n a d a  

a n d  

2 B i o - M & g a  D i a g n o s t i c ,  10900 Hammon, H o n t r C a 1 ,  C a n a d a .  

ABSTRACT 

P r o d u c t i o n  o f  m o n o c l o n a l  a n t i b o d i e s  a g a i n s t  hCG h a s  
b e e n  s t u d i e d  u s i n g  hCG a s  t h e  a n t i g e n .  T h i s  s t u d y  r e p o r t s  
t h e  s u c c e s s f u l  i s o l a t i o n  o f  h y b r i d  c l o n e s  s e c r e t i n g  mono- 
c l o n a l  a n t i b o d i e s  s p e c i f i c  f o r  hCG w i t h  a n  a f f i n i t y  c o n s -  
t a n t  h i g h e r  t h a n  101oM-l. Of 23 f u s i o n s ,  o n l y  1 7  f u s i o n s  
h a v e  p r o d u c e d  p o s i t i v e  c l o n e s  w h i c h  s e c r e t e  a n t i b o d i e s  
g i v i n g  h i g h  l e v e l s  o f  b i n d i n g  w i t h  1 2 5 1 - l a b e l l e d  hCG i n  
t h e  s u p e r n a t a n t .  F i n a l l y ,  6 d i f f e r e n t  m o n o c l o n a l  a n t i b o -  
d i e s  h a v e  b e e n  i s o l a t e d ;  4 o f  t h e m ,  s p e c i f i c  f o r  t h e  
8 - s u b u n i t ,  w i t h  a Ka a p p r o x i m a t e l y  1 . 1 - 4 . 0  x 101lH-l a n d  2 
o t h e r s ,  s p e c i f i c  f o r  t h e  a - s u b u n i t ,  p r e s e n t i n g  a n  a f f i n i t y  
o f  2 . 5  x 101oM-l .  When t h e  a n t i b o d i e s  s p e c i f i c  f o r  t h e  
8 - s u b u n i t  a r e  u s e d ,  s p e c i f i c  a n d  h i g h l y  s e n s i t i v e  r a d i o i m -  
m u n o a s s a y s  a r e  o b t a i n e d  a f t e r  o n l y  3 h r r  o f  i n c u b a t i o n .  
U s i n g  i o d i n a t e d  m o n o c l o n a l  a n t i b o d i e s  r p e c i f i c  f o r  t h e  
a - s u b u n i t  a n d  t u b e s  c o a t e d  w i t h  o n t i b o d i e r  a g a i n s t  t h e  
8 - r u b u n i t ,  w e  h a v e  d e v e l o p p e d  s e n s i t i v e  i m m u n o r a d i o r n e t r i c  
a s s a y s .  

K e y w o r d s :  R a d i o i m m u n o a s s a y ,  i m m u n o r a d i o m e t r i c  a s s a y ,  hCG, 
m o n o c l o n a l  a n t i b o d i e s ,  g l y c o p r o t e i n  h o r m o n e s .  
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INTRODUCTION 

BELANGER ET A L .  

Human c h o r i o n i c  g o n a d o t r o p i n  (hCG) i s  a g l y c o p r o t e i n  h o r -  

mone w h i c h  c o n s i s t s  o f  t w o  d i s t i n c t  s u b u n i t s  ( a  a n d  8 )  

l i n k e d  n o n - c o v a l e n t l y .  W h i l e  t h e  a - s u b u n i t  o f  hCG i s  

s t r u c t u r a l l y  and  i m m u n o l o g i c a l l y  v e r y  s i m i l a r  t o  t h e  a -  

s u b u n i t  o f  human l u t e i n i z i n g  h o r m o n e  ( h L H ) ,  human f o l l i -  

c l e - s t i m u l a t i n g  h o r m o n e  (hFSH)  a n d  human t h y r o i d  s t i m u l a t  

i n g  h o r m o n e  ( h T S H ) ,  t h e  8 - s u b u n i t  o f  hCG i s  p a r t l y  d i f -  

f e r e n t  o f  t h e  8 - s u b u n i t s  o f  t h e s e  g l y c o p r o t e i n s  ( 1 ) .  

H e n c e ,  p o l y c l o n a l  a n t i b o d i e s  d e v e l o p p e d  w i t h  t o t a l  h C G  as  

a n t i g e n  m i g h t  c r o s s - r e a c t  s t r o n g l y  w i t h  hLH, hFSH a n d  

hTSH. 

In o r d e r  t o  o v e r c o m e  t h i s  p r o b l e m ,  many i n v e s t i g a t o r s  

a t t e m p t e d  t o  o b t a i n  p o l y c l o n a l  a n t i s e r a  b y  i m m u n i z i n g  w i t h  

t h e  8 - s u b u n i t s  o f  hCG a l o n e  ( 2 )  or w i t h  a s e g m e n t  ( r e s i d u e  

1 0 9 - 1 4 5 )  o f  8-hCG w h i c h  i s  a s e q u e n c e  u n i q u e  t o  t h i s  mole- 

c u l e  ( 3 ) .  U n f o r t u n a t e l y ,  t h e  a n t i b o d i e s  r a i s e d  f r o m  t h e  

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

s p e c i f i c  r e q u i r e m e n t  i s  r e a c h e d  when u s i n g  a s e g m e n t  o f  

8-hCG, i t  a p p e a r e d  t h a t  t h e  l o w  a f f i n i t y  o f  t h e  a n t i b o d i e s  

o b t a i n e d  d o  n o t  a l l o w  t h e i r  u s e  i n  h i g h l y  s e n s i t i v e  r a d i o -  

i m m u n o a s s a y  (RIA). R e c e n t l y ,  B i r k e n  e t  a l .  ( 4 )  h a v e  s h o w n  

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

t h e  s e g m e n t  of 8-hCG c a n  p l a y  a m a j o r  r o l e  i n  t h e  g e n e r a -  

t i o n  of .  a n t i b o d i e e  w i t h  g r e a t e r  a f f i n i t y .  
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H I G H  AFFINITY MONOCLONAL ANTIBODIES 39 

T h e  monoclonal antibody approach may provide the solution 

of the problem of both the specificity and the sensitivity 

of the measurement of hCG by RIA. Furthermore, this hybri- 

dome  technology can also permit to select two different 

monoclonal antibodies for the measurement by immunoradio- 

metric assay (IRMA). Several monoclonal antibodies deve- 

lopped against hCG have been reported ( 5 - 9 )  but, except 

for those reported by Schroder et al. (lo), these antibo- 

dies show a low affinity constant and cannot be used in a 

rapid and highly sensitive RIA. A s  expected, these antibo- 

dies give a low sensitivity when used for the analysis by 

IRMA. Moreover, in accordance with previous observations 

( 9 1 ,  monoclonal antibodies obtained after immunization 

with a segment of 8-hCG do not lead to the raise of high 

affinity antibodies. 

Although sorting specific and high affinity antibo- 

dies  o f  hCG can be tedious and laborious after injection 

of the whole molecule, we thought that, with a rapid 

screening test for high affinity and high avidity antibo- 

dy, i t  was possible t o  rapidly detect those high affinity 

antibodies and to concentrate our work on these clones. 

The present study reports the successful isolation of 

hybrid clones secreting monoclonal antibody specific for 

hCG, with an affinity higher than 101oH-l, 

ble to be used in the measurement of hCG in a sensitive 

RIA and IRMA. 

yet also capa- 
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40 

MATtllIALS AUD METBODS 

BELANGER ET AL. 

Reagents 

Highly purified hCG (biopotency, 13400 IU/mg), hLH 

and hFSH were purchased from Scripp Laboratories, Califor- 

nia, U . S . A .  The source8 of the other reagent are listed as 

follows: polyethylene glycol 1500 and polyethylene glycol 

6 0 0 0  (PEG 1500 and PEG 6000; BDH Chemicals, Montreal, 

Canada), tissue culture dishes and flasks (Flow Laborato- 

ries, Mississauga, Canada), Dulbecco's modified Iscove's 

medium (DMIM), foetal calf serum and other tissue culture 

ingredients (Gibco, Grand Island, N.Y.), chromatography 

materials (Bio-Red, Richmond, Ca. and Waters Associates, 

N.Y.), polystyrene tube (Fisher Scientific, Pittsburgh, 

PA). The second antibody developed against mice gamma- 

globulins was prepared in this laboratory by multiple 

injections in goats of purified gamma-globulin (Miles 

Laboratories, Elkhart, In.). 

Immunization 

Twenty-three 6-8 week old female BALB/c mice were 

injected subcutaneously with hCG ( 5 0  pg/animal) emulsified 

in 0.2 ml of Freund's complete adjuvent, in three sites. 

On day 21, two booster injections (100 v g ,  intravenously 

in saline rolution), were performed at 24-h intervals, 

followed by cell fusion 3 days later. 
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HIGH AFFINITY MONOCLONAL ANTIBODIES 

Cell fusion and clonina 

41 

Spleen cells (10-15 x 10’) from immunized mice w e r e  

removed areptically and w e r e  fured v th the aouae myeloaa 

cellr MSO/l ( 5 - 7 . 5  I 10’) in 50% ?BG After ten d a y r  in 

culture in DHEH medium containing 20% calf rerum, hypo- 

xanthine, a ~ i n o p t e r i n  and thymidine, supernatant were  

tested for anti-hCC antibodies in a screening test using 

1251-1abeled hCC. The acreenin$ test were  performed b y  

incubating at 25*C, 1251-1abeled hCG diluted in 200 u 1  of 

PIS (phosphate-saline buffer, 0 . 2 5 %  bovine rerum albumin, 

pH 7.5) with 15 u l  of rupernatant diluted three tires with 

the PBS buffer; after 3 hours, 100 p 1  of rrcond Antibody 

ir added, immediately followed by 5 0 0  u l  of PEG (15% in 

water). A first selection was made on the barir of the 

extent of the tracer binding with the antibody in the 

supernatant. The selected colonies were then tranrferred 

into 2 a1 vellr. 

The eella from poritive wrllr wrf0 cloned tvict i n  A 

limiting dilution ryrtem and arcite fluid were produced by 

inoculation into peritoneal cavities of ptirtare-treated 

BALB/c mice. The RIA and I R H A  vtre carr ied  out with moho- 

clonal antibodies purified frob arcitrs fluid, usin$ C h  

Affi-Gel Blue chromatography afid HPLC chtolatedraphy vith 

a protein pak, DEAI 5PW. 
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C h a r a c t e r  i r a t  i o n  o f  a n t i  b o d  i c s  

BELANGER ET AL. 

M o n o c l o n a l  a n t i b o d i e s  were c h a r a c t e r i z e d  b y  R I A  u s i n g  

a d o u b l e  a n t i b o d y  s y s t e m .  A l l  a s s a y s  were i n c u b a t e d  f o r  3h 

a t  25'C. T o t a l  i n c u b a t i o n  v o l u m e  was 300 p 1  (100  p 1  o f  

m o n o c l o n a l  a n t i b o d y  d i l u t e d  i n  PBS w i t h  1 . 0 %  o f  n o r m a l  

m o u s e  s e r u m ,  1 0 0  p l  o f  1 2 5 1 - l a b e l l e d  hCG i n  PBS a n d  1 0 0  111 

o f  p o l y p e p t i d e  s t a n d a r d  d i l u t e d  i n  PBS) a n d  s e p a r a t i o n  o f  

b o u n d  and  f r e e  1 2 5 1 - l a b e l l e d  hCG was a c h i e v e d  w i t h  t h e  

a d d i t i o n  o f  100 p 1  o f  g o a t  a n t i - m o u s e  g a m m a g l o b u l i n  ( 1 : 1 5  

f i n a l  d i l u t i o n )  a n d  500 111 o f  PEG 6 0 0 0  ( 1 5 %  i n  w a t e r ) .  

P u r i f i e d  a s c i t e s  f l u i d  c o n t a i n i n g  l a r g e  a m o u n t  o f  m o n o c l o -  

n a l  a n t i b o d i e s  were f i r s t  t i t r a t e d  f o r  r e a c t i v i t y  w i t h  

1251-hCG a n d  t h e  d i l u t i o n  were t h e n  a d j u s t e d  t o  o b t a i n  35% 

b i n d i n g  o f  l a b e l l e d  hCG i n  t h e  a b s e n c e  o f  u n l a b e l e d  h C G .  

C r o s s - r e a c t i o n  o f  a a n d  8 - s u b u n i t  o f  hCG, hLH a n d  hPSH 

were d e t e r m i n e d  b y  d i s p l a c e m e n t  of l a b e l l e d  hCG. P e r c e n t  

c r o s s - r e a c t i v i t y  w a s  c a l c u l a t e d  f r o m  a m o u n t s  o f  h o r m o n e  

c a u s i n g  5 0 %  d i s p l a c e m e n t  o f  t r a c e r - l a b e l l e d  hCG. T h e  a f f i -  

n i t y  c o n s t a n t s  ( K a )  were c a l c u l a t e d  b y  S c a t c h a r d  a n a l y -  

s i s  ( 1 1 ) .  

I m m u n o r a d i o m e t r i c  a s s a y  

C o a t i n g  was a c h i e v e d  b y  p i p e t t i n g  0 . 5  m l  c a r b o n a t e  

b u f f e r  c o n t a i n i n g  1.0 v g / m l  of p u r i f i e d  m o n o c l o n a l  a n t i b o -  
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H I G H  AFFINITY MONOCLONAL ANTIBODIES 43 

d i e s .  A f t e r  18 h o u r s  a t  4 ' ,  t h e  b u f f e r  was a s p i r a t e d  f r o m  

t h e  t u b e s  wh ich  were t h e n  i n c u b a t e d  f o r  3 h o u r s  a t  room 

t e m p e r a t u r e  w i t h  0 .5  m l  o f  PBS c o n t a i n i n g  0.5% human a l b u -  

m i n .  T u b e s  w e r e  t h e n  washed  w i t h  0 . 5  m l  d i s t i l l e d  w a t e r  

and  s t o r e d  a t  4 '  u n t i l  u s e d .  M o n o c l o n a l  a n t i b o d i e s  25-245 

and  52-46 w e r e  i o d i n a t e d  a c c o r d i n g  t o  t h e  i o d o  b e a d s  

me thod  ( P i e r c e  C h e m i c a l s )  and  t h e  s p e c i f i c  a c t i v i t i e s  o f  

1251-25-245  and  1251-52-46  were 3 m C i / m g  and  11 mCifmg, 

r e s p e c t i v e l y .  

Sandwich  a s s a y s  w e r e  c a r r i e d  o u t  a s  f o l l o w s :  v a r i o u s  

c o n c e n t r a t i o n s  o f  hCG or r e l a t e d  p o l y p e p t i d e  i n  100 p 1  o f  

PBS w i t h  0 .25% human s e r u m  a l b u m i n  was p i p e t t e d  i n t o  t h e  

t u b e s  f o l l o w e d  by t h e  a d d i t i o n  o f  4 0 0  p 1  o f  i o d i n a t e d  

m o n o c l o n a l  a n t i b o d y .  A f t e r  m i x i n g ,  t h e  t u b e s  w e r e  i n c u b a t -  

ed  a t  25'C for 3 h o u r s ;  t h e  t u b e s  were t h e n  d e c a n t e d ,  

washed  t w i c e  w i t h  w a t e r  a n d  c o u n t e d .  

PKSULTS 

S e l e c t i o n  o f  m o n o c l o n a l  a n t i b o d y  

On 23 f u s i o n s ,  o n l y  17  f u s i o n s  h a v e  p r o d u c e d  s t a b l e  

and  p o s i t i v e  c l o n e s  a b l e  t o  s e c r e t e  hCG a n t i b o d i e s .  Our 

p r e v i o u s  work h a d  d e m o n s t r a t e d  t h a t ,  f o r  t h e  s c r e e n i n g  

t e s t ,  t h e  b i n d i n g  of 1251-hCG w i t h  t h e  a n t i b o d y  i n  t h e  

s u p e r n a t a n t  s h o u l d  b e  h i g h e r  t h a n  3 5 %  s i n c e  a l o w e r  
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44 BELANGER ET AL. 

b i n d i n g  w i l l  r e r u l t  i n  m o n o c l o n a l  a n t i b o d y  w i t h  a low It, 

( u n p u b l i r h e d  o b s e r v a t i o n ) .  T a b l e  1 rhowr  t h e  r e r u l t r  o f  

t h e s e  23 f u r i o n r .  A t o t a l  o f  6823 p r i m a r y  h y b r i d o m a  c u l t u -  

res were o b t a i n e d  f rom t h e r e  f u r i o n r ;  h o w e v e r ,  o n l y  332 

m e d i a  f rom t h e r e  c u l t u r e r  gave b i n d i n g  h i g h e r  t h a n  3 5 % .  

F o r t y - t w o  of  t h e  332 o r i g i n a l  p o r i t i v e  c e l l  l i n e r  p r o v e d  

t o  b e  r t a b l e  a f t e r  several  week8 in c u l t u r e .  S i n c e  r e n r i -  

t i v c  RIA or IRNA n e e d  a b r o l u t e l y  h i g h  a f f i n i t y  a n t i b o d i e r ,  

i t  c a n  b e  r e e n  t h a t  much a n t i b o d i e s  c a n  b e  r a p i d l y  d e t e c t -  

e J  a n d  a v o i d  l a r g e  amount  o f  work w i t h  a n t i b o d i e s  t h a t  a r e  

n o t  r u i t a b l e  f o r  hCC m e a r u r e m e n t .  C o n r i r t e n t l y  h i g h  l e v e l r  

o f  b i n d i n g  d u r i n g  c l o n i n g  v a r  u s e d  a8 a c r i t e r i u m  f o r  t h e  

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

p r o d u c t i o n .  

A n t i b o d i e r  c h e r a c t e r i r t i c r  

Of t h e r e  f o r t y - t w o  c1one1 ,  r i x  w e r e  t h e n  c h o s e n  on 

t h e  b a r i s  o f  t h e  r a t e  o f  a n t i b o d y  s e c r e t i o n ,  a f f i n i t y  a a  

w e l l  as r p e c i f i c i t y  o f  t h e  m o n o c l o n a l  a n t i b o d i e r  a r  d e t e r -  

mined  w i t h  p u r i f i e d  a n t i b o d y  f rom a r c i t i c  f l u i d .  The  b i n d -  

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

a 3-hour  i n c u b a t i o n  a t  room t e m p e r a t u r e .  A 3 5 2  b i n d i n g  

d i l u t i o n  war t h e n  u r e d  for t h e  m e a r u r e a e n t  o f  r e n r i t i v i t y  

and t o  p e r f o r m  r p e c i f i c i t y  e x p e r i m e n t s .  F i g u r e  1 i l l u r t r a -  

t e r  t h e  r e n r i t i v i t y  a n d  t h e  s p e c i f i c i t y  o f  t h e r e  monoc lo -  
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T a b l e  1 

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

a n t  i b o d i e e  

F u s i o n  Number o f  Number o f  Number o f  
g r o w i n g  m u p e r n a t a n t  c l o n e 8  g i v i n g  

c o l o n i c 8  w i t h  a b i n d i n g *  a s c i t i c  f l u i d  
’ 3 5 %  

21 

22 
2 3  

24 

25  

29 

30 

31  

32  

34 
3 5  

37 
4 0  

4 1  
4 3  

4 5  
4 6  

4 7  

4 9  

50  
5 1  

52  
5 4  

315  

1 8 3  
4 5  

34 5 

4 2 3  

0 

589 

356 

1 1 2  

214 
47  

234 
345  

547  
4 5 2  

4 5 6  
231  

1 1 2  

231  

4 5 3  
354  

348  
4 3 1  

1 9  

11 
2 

11 

37 

0 

5 1  

11 
7 

2 
8 

3 
4 0  

7 
13 
32  

4 

1 

2 

25  
22 

1 9  
5 

3 

1 
0 

3 

4 

0 

7 

0 

1 

0 
2 

1 
1 

1 
3 

4 
1 

0 

0 

4 
2 

2 
2 

* B i n d i n g  t o  1251-hCG a f t e r  a t h r e e - h o u r s  i n c u b a t i o n .  
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n a l  a n t i b o d i e s  as  d e t e r m i n e d  b y  c o m p e t i t i o n  w i t h  hCG, 

a-hCG, 6-hCG, hLH and  hFSH. I t  c a n  b e  s e e n  t h a t  a n t i b o d i e s  

25-9 ,  25 -136 ,  30-101 and 31-147 c a n n o t  o n l y  b i n d  hCG and 

t h e  8 - s u b u n i t ,  b u t  a l s o  showed l e s s  t h a n  0.8% c r o s s - r e a c -  

t i v i t y  w i t h  t h e  a-hCG, hLH and hFSH. However ,  two o t h e r  

m o n o c l o n a l  a n t i b o d i e s  (25-245 and  5 2 - 4 6 )  w h i c h  c a n  b i n d  t o  

12’I-hCG a l s o  show a c r o s s - r e a c t i o n  w i t h  t h e  a - s u b u n i t  o f  

hCG ( 5 4  a n d  4 9 % ,  r e s p e c t i v e l y )  a n d ,  a s  e x p e c t e d ,  e x h i b i t  

h i g h  a f f i n i t y  f o r  hLH a s  w e l l  a s  hFSH w h i l e  t h e y  c r o s s -  

r e a c t  l e s s  t h a n  0 . 2 %  w i t h  t h e  6 - s u b u n i t  o f  hCC. F u r t h e r  

e x a m i n a t i o n  o f  t h e  s p e c i f i c i t y  o f  t h e s e  s i x  a n t i b o d i e s  

a l s o  i n d i c a t e  t h a t  n o n e  o f  t h e s e  m o n o c l o n a l  a n t i b o d i e s  

r e a c t e d  w i t h  t h e  o t h e r  p i t u i t a r y  h o r m o n e s  ( d a t a  n o t  

shown) .  M o r e o v e r ,  w e  o b t a i n e d  a s m a l l  p e r c e n t a g e  ( 3 / 4 2 )  o f  

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

p r o t e i n  i n  r e s p o n s e  t o  i m m u n i z a t i o n  w i t h  n a t i v e  hCG. 

T a b l e  2 shows t h e  a f f i n i t y  c o n s t a n t  o f  t h e s e  s i x  

m o n o c l o n a l  a n t i b o d i e s ;  i t  c a n  b e  s e e n  t h a t  t h e r e  a r e  two 

g r o u p s  of K a .  The a n t i b o d i e s  25-9 ,  25-136,  30-101 and  

31-147 w h i c h  a r e  s p e c i f i c  t o  t h e  6 - s u b u n i t  show a K a  o f  

1 .1-4 .0  x 1 0 l 1  w h i l e  a n t i b o d i e s  52-46 a n d  25-245 w h i c h  

b i n d  t h e  a - s u b u n i t  show a l o w e r  K a  ( 2 . 2  x 10”  a n d  5 .6  x 

1 0 1 0 ~ - 1 ,  r e s p e c t i v e l y ) .  

I R M A  s t a n d a r d  c u r v e  

F i g u r e  2 i l l u s t r a t e s  s i x  IRMA s t a n d a r d  c u r v e s  g e n e r a -  

t e d  by t h e  i n c u b a t i o n  o f  i o d i n a t e d  m o n o c l o n a l  a n t i b o d i e s  
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48 BELANGER ET AL. 

Table 2 

Characteristics of monoclonal antibodies produced against 

hCG 

Hybridoma X cross-reaction Af f iaity 

clone a-hCG @-hCG hLH hFSH constant (M-’) 

25-9 0.7 97 0.8 0.3 1.4 x loll 

25-136 0.7 9 8  0.8 0.1 1.1 x 1011 

30-101 0.6 72 0.8 0.7 2.0 x 1011 

31-147 0.7 104 0.8 (0.1 4.0 x 10l1 

25-245 54 0.2 51 65 5.6 x 1O1O 

52-46 49 (0.1 40 45 2.2 x 1010 

25-245 and 52-46 which recognized specifically the a-subu- 

nit of hCG aad with monoclonal antibody (25-9, 30-101 or 

31-147) which are specific for the @-subunit, coated on 

polystyrene tuber. Unfortunately, it was not possible to 

coat on these tubes monoclonal antibody 25-136 and several 

attempts with different buffers and various pH remained 

unsuccessful. 
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50 BELANGER ET AL. 

The  n o n - s p e c i f i c  b i n d i n g  ( N S B )  i n  t h e  a s s a y  was 

0 . 1 - 0 . 3 %  o f  t h e  t o t a l  c o u n t s  a d d e d  (180,000-200,000 cpm) 

and  t h e  l e a s t  d e t e c t a b l e  d o s e  o f  hCG h a s  b e e n  c a l c u l a t e d  

as  t h e  hCG c o n c e n t r a t i o n  r e s u l t i n g  i n  a n  i n c r e a s e  i n  cpm 

b o u n d  t h a t  was  2 SD h i g h e r  t h a n  t h e  mean ( n  - 6 )  o f  N S B  

( F i g .  2 ) .  We h a v e  also i n d i c a t e d  t h e  s p e c i f i c  c o u n t  o b t a i -  

n e d  a t  t h e  d o s e  o f  2 5  m I U / m l  (DE25; f i g .  2 )  w h i c h  i s  g e n e -  

r a l l y ,  i n  c l i n i c a l  a s n a y  k i t ,  t h e  c u t t - o f f  d o s e  o f  d e t e c t -  

a b l e  hCG i n  t h e  b e g i n n i n g  o f  p r e g n a n c y .  T h e  s t a n d a r d  c u r v e  

€or hCG was e s t a b l i s h e d  b e t w e e n  1 m I U / m l  and  500 m I U / m l .  

I t  c a n  b e  s e e n  t h a t ,  a f t e r  a t h r e e - h o u r  p e r i o d  o f  

i n c u b a t i o n ,  s e n s i t i v e  IRMA i s  o b t a i n e d  i n  a l l  c o m b i n a t i o n s  

u s i n g  t h e s e  h i g h  a f f i n i t y  m o n o c l o n a l  a n t i b o d i e s  ( F i g .  2 ) .  

I t  a p p e a r s  t h a t  no i n t e r f e r e n c e  b e t w e e n  a n t i b o d i e s  seems 

t o  o c c u r  when s u c h  a c o m b i n a t i o n  o f  m o n o c l o n a l  a n t i b o d i e s  

s p e c i f i c  f o r  t h e  a - s u b u n i t  a n d  t h e  6 - s u b u n i t  a r e  u s e d .  

T h e s e  s y s t e m s  c a n  a c c u r a t e l y  a n d  r a p i d l y  m e a s u r e  1 m I U / m l  

and  w e  h a v e  o b s e r v e d  a s p e c i f i c  b i n d i n g  o f  7-10  f o l d  o f  

b a c k g r o u n d  c o u n t s  a t  t h e  d o s e  o f  2 5  m I U / m l  ( F i g .  2). T h e  

d e t e r m i n a t i o n  of t h e  c r o s s - r e a c t i v i t y  i n  t h e  IRMA i n d i c a t e  

t h a t  t h e  l e v e l s  o f  i n t e r a c t i o n  w i t h  a -hCG,  hLH a n d  hFSH 

a r e  s l i g h t l y  h i g h e r  ( I - 7 % )  t o  t h o s e  o b s e r v e d  when u s i n g  

t h e  c o a t e d  a n t i b o d y  a l o n e  i n  RIA ( d a t a  n o t  s h o w n ) .  

DISCUSS101 

In t h e  p r e s e n t  s t u d y ,  we  h a v e  c l e a r l y  d e m o n a t r a t e d  

t h a t  s t a b l e  c l o n e s  w h i c h  s e c r e t e  m o n o c l o n a l  a n t i b o d i e s  t o  
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hCG w i t h  h i g h  s p e c i f i c i t y  a n d  h i g h  a f f i n i t y  c o n s t a n t  a r e  

p r o d u c e d  a f t e r  i n j e c t i o n  o f  t h e  immunogen hCG. We h a v e  

a l s o  shown t h a t  t h e s e  a n t i b o d i e s  c a n  b e  u s e d  t o  q u a n t i f y  

hCG i n  h i g h l y  s e n s i t i v e  R I A  a n d  IRMA. In a d d i t i o n ,  our 

d a t a  i n d i c a t e  t h a t ,  as  e x p e c t e d ,  t h e  i m m u n i z a t i o n  w i t h  t h e  

w h o l e  hCG m o l e c u l e  i n d u c e s  t h e  f o r m a t i o n  o f  a n t i b o d i e s  

w h i c h  r e c o g n i z e  s p e c i f i c a l l y  t h e  a or t h e  B s u b u n i t ;  how- 

e v e r ,  we h a v e  d e t e c t e d  much m o r e  m o n o c l o n a l  a n t i b o d i e s  

w i t h  h i g h  a f f i n i t y  a g a i n s t  t h e  8 - s u b u n i t  t h a n  t h o s e  o f  

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

s p e c i f i c  f o r  t h e  8 - s u b u n i t  p o s s e s s  a n  h i g h e r  a f f i n i t y  f o r  

hCG. To o u r  k n o w l e d g e ,  i t  i s  t h e  f i r s t  t i m e  t h a t  t h i s  

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

8 - s u b u n i t  o f  hCG c o m p a r e d  t o  t h e  a - s u b u n i t  i s  r e p o r t e d .  

The  p r e s e n c e  o f  a s p e c i f i c  e p i t o p e  o f  hCG i n  t h e  

8 - s u b u n i t  s e c t i o n  w h i c h  i s  r e c o g n i z e d  by a n t i b o d i e s  w i t h  

h i g h  a f f i n i t y  h a s  b e e n  a l r e a d y  r e p o r t e d  ( 2 ,  1 0 ,  1 2 ) .  More 

i n t e r e s t i n g l y ,  i t  h a s  b e e n  shown  t h a t  t h i s  e p i t o p e  i s  n o t  

p r e s e n t  i n  t h e  30-amino a c i d  s e g m e n t  o f  t h e  B - s u b u n i t  t h a t  

i s  a b s o l u t e l y  u n i q u e  t o  8-hCG ( 2 ,  4). The  t y p e  o f  p o l y c l o -  

n a l  a n t i b o d y  t h a t  h a v e  b e e n  g e n e r a t e d  by t h i s  e p i t o p e  h a s  

b e e n  c a l l e d  "SB-6" a n d  shows  m i n o r  c r o s s - r e a c t i v i t y  w i t h  

hLH (4). 

R e c e n t  d a t a  r e p o r t e d  by B i r k e n  e t  a1 .  (4) i n d i c a t e d  t h a t  

o t h e r  e p i t o p e s  m i g h t  a l s o  e x i s t  i n  t h e  8-COOH-termina l  

s t r u c t u r e  o f  hCG and  g i v e s  a n t i b o d i e s  w i t h  h i g h  a f f i n i t y .  
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52 BELANGER ET AL. 

However ,  t h e  immunogen h a s  t o  c o n t a i n  t h e  C a r b o h y d r a t e  

c h a i n  i n  o r d e r  t o  d e v e l o p  h i g h  a f f i n i t y  a n t i b o d i e r  (4). 

P r e v i o u r  s t u d y  w i t h  p o l y c l o n a l  a n d  m o n o c l o n a l  a n t i b o d i e r  

h a v e  c l e a r l y  shown t h a t  t h e  u s e  of r y n t h e t i c  p e p t i d e  

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

a n t i b o d i e s  w i t h  low a f f i n i t y  ( 5 ,  6 ) .  Our  p r e s e n t  d a t a  a r e  

i n  a g r e e m e n t  w i t h  o b s e r v a t i o n s  on t h e  p r e s e n c e  o f  a r p e c i -  

f i c  and  h i g h  a f f i n i t y  a n t i b o d y  b i n d i n g  s i t e  i n  t h e  I - r u b -  

u n i t  o f  hCG; h o w e v e r ,  f u r t h e r  work h a #  t o  b e  p e r f o r m e d  i n  

o r d e r  t o  i d e n t i f y  t h e  s i t e  o f  t h i s  e p i t o p e .  

W h i l e  a l a r g e  number o f  s c r e e n i n g  t e s t a  h a #  b e e n  

p e r f o r m e d ,  o u r  d a t a  i n d i c a t e d  t h a t  9 5 %  o f  o u r  p o r i t i v e  

g r o w i n g  hybr idom.  c l o n e r  c a n  b e  r a p i d l y  r emoved  and t h e  

s u b s e q u e n t  work i s  p e r f o r m e d  v i t h  c l o n e r  t h a t  r c c r e t e  

h i g h  a f f i n i t y  a n t i b o d i e s .  On t h e s e  5 %  r e m a i n i n g ,  a l a o r t  

90% were n o t  v i a b l e  i n  t h e  s e c o n d  c u l t u r e  a a d  i t  was t h e n  

e a r i e r  t o  f o c u s  o u r  work  on t h e  p o r i t i v e  hybridom.. Of t h e  

42 c l o n e #  s e c r e t i n g  a n  a n t i b o d y  w h i c h  g i v e s  h i g h  l e v e l s  o f  

b i n d i n g  w i t h  1251-hCG, we f o u n d  t h a t  a l l  t h e r e  c l o n e r  

s e c r e t e  a n  a n t i b o d y  w i t h  a n  a f f i n i t y  h i g h e r  t h a n  1 . 5  I 

lo9n-1  ( d a t a  n o t  shown) .  However ,  36 a n t i b o d i e s  i r o l a t e d  

were n o t  r p e c i f i c  o r  showed a n  a f f i n i t y  c o a r t a n t  b e t w e e n  

109 a n d  101On-1 f o r  hCC and  t h u s  c a n n o t  b e  u s e d  i a  

r e n r i t i v e  IRMA a n d  RIA. 

W h i l e  some IRMA a n d  E l i a a  h a v e  b e e n  r e c e n t l y  d e r c r i b -  

e d  ( 7 ,  8 ,  1 2 1 ,  t h e  r e s u l t 8  o b t a i n e d  i n  t h e  p t e r e a t  r t u d y  
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show that dramatic sensitivity c a n  be reached with our 

monoclonal antibodies which have an affinity higher than 

1011n-1. Hence, it is thus possible to measure, in a 

three-houre incubation, as low as 5 mIU/ml of hCG. Hore- 

over, this sensitivity allow to develop a sensitive "si- 

multaneous" analysis by IRMA which is becoming more widely 

accepted in clinical laboratories. The next step will be 

to demonstrate that this monoclonal antibody IRMA describ- 

ed here has the specificity and the sensitivity to measure 

serum hCG in the clinically important range at the beginn- 

ing of pregnancy. 
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