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Summary. — A pane l  o f  n e w l y  isolated monoc lona l  ant ibod ies  
(MoAbs) is descr ibed w h i c h  are specif ic f o r  b o v i n e  l eukaemia  v i r u s  
(BLV)  e n v e l o p e  protein g p 5 I .  E p i t o p e  m a p p i n g  u s i n g  compet i t ion  
a n t i b o d y  b i n d i n g  assays  a n d  b i n d i n g  s tud ies  w i t h  gpo l-re la ted  
fus ion  prote ins  a n d  s y n t h e t i c  p e p t i d e s  s h o w  t h a t  t h e y  are d irected 
against  s e v e n  i n d e p e n d e n t  ant igenic  determinants .  Four  o f  t h e m  
are unrelated  t o  t h e  ep i topes  descr ibed  earlier (Bruck  et al., 
1982(7). W e  de f ine  three  b i n d i n g  regions f o r  t h e  M o A b s  o n  t h e  
gp51  molecule.  T h e  region b e t w e e n  a m i n o  acids  170 a n d  217 is 
h i g h l y  i m m u n o g e n i c  w h e n  t h e  isolated prote in  i.s used  f o r  i m m u n i z ­
ation,  and seems t o  be  inaccessible for immune recognition 
when g p 5  1 is associated with the virus envelope as  it occurs during 
natural B L V  infection. 

Key words: bovine leukaemia virus', envelope protein gp51; mono­
clonal antibodies-, epitope, mapping 

/ ntroduction 

The  bovine leukaemia virus (BLV),  an  exogenous retrovirus, is the cau­
sative agent of  a lymphoproliferative disease of  cattle, the  enzootic bovine 
leukosis (Miller et al., 1969). Gp51, t h e  major glycoprotein of  B L V  envelope, 
was partially characterized (Devare  et al., 1977) and wa s  shown t o  be respon­
sible; for several biological activities of  t h e  virus (for review see Burny  et al., 
I 980). 

B y  means of  monoclonal antibodies (MoAbs) e ight  independent epitopes 
(named A — H )  on the gp51 molecule were defined (Bruck  et al., J982r/). 
Four o f  them (A, B, I). E )  represent sequential antigenic determinants found 
in both  the  natural viral protein and in recombinant gp51-related poly­
peptides comprising t h e  C-terminal half o f  the  gp51 molecule (Siakkou  et al., 
1990). 

240 



B L V  M A J O R  g p 5 1  IMMUNODOMINANT R E G I O N  247 

Epitopes F, G and H were shown t o  be  involved in virus  infectivity and 
fusion activity. One of them (epitope G) is exposed on the surface of BLV-
producing cells and can be a target  of complement-mediated cytotoxicity 
(Bruck et al., 1982). The epitopes F, G and H are depending on a three-
dimensional structure involving glycosylation (Bruck et al., 19846) and are 
most likely localized within the N-terminal half of the g p o l  molecule (Bruck 
et al., 19826). A f t e r  natural infection cattle produce antibodies (Abs) against 
the epitopes F, G and H, b u t  not against the epitopes A,  B, C, D, and E 
(Bruck et al., 1984a). 

In the present paper we describe a panel of new MoAbs directed against 7 
independent antigenic determinants on the g p  51 molecule, which were used 
for further  characterization of the antigenic structure of g p o l .  The MoAbs 
recognize 4 hitherto unknown epitopes in addition t o  epitopes A —H, de­
scribed above. W e  describe a n  immunodominant  region on t h e  isolated 
envelope protein g p o l  representing a n  antigenic domain presumably n o t  
accessible during na tura l  B L V  infection. 

Materials and Methods 

Fufaraticn of ELY end Sf-51. Virus w a s  produced by B L V -  infected foetal l am b kidney (FLK) 
cells ( V a n  D e r  Maaten a n d  Miller. 1976). W e  used t h e  subline F L K  44/2  (kindly provided b y  
D .  Scho lz ,  Inst i tute  of  Virology.  Humboldt  Universi ty ,  Berlin, G.D.R.) .  Culture medium w a s  
Eagle M E M  (Staatliches Ins t i tut  f ú r  I m m u n p r ä p a r a t e  unci N ä h r m e d i e n ,  Ber l in,  G.D.R.) s u p p l e ­
mented wi th  1 0 %  foetal  calf  serum (Kombinát  V e t e r i n ä r i m p f s t o f f e  Dessau,  Dessau,  G.D.R.).  
B L V  w a s  p u r i f i e d  f r o m  cu l ture  s u p e r n a t a n t  by r u l t raeentr i fugat ion  i n  c o n t i n u o u s  5 — 40  % m e  tri -
z a m i d e  d e n s i t y  gradients .  Gp51 w a s  p r e p a r e d  f r o m  d i s r u p t e d  v i r u s  b y  c h r o m a t o g r a p h y  o n  D E A E  
52-cellulose ( W h a t m a n )  (Portetelle  et al., 1980). 

Production of monoclonal antibodies. T h e  M o A b s  w e r e  d e r i v e d  f r o m  t w o  f u s i o n  e x p e r i m e n t s .  
I m m u n i z a t i o n  o f  f e m a l e  Balb/c/Han m i c e  w a s  p e r f o r m e d  w i t h  e n r i c h e d  g p o l  ( 5 0 %  e n r i c h m e n t  
as e s t i m a t e d  b y  l i q u i d  p h a s e  r a d i o i m m u n o a s s a y )  accord ing  t o  t h e  f o l l o w i n g  s c h e d u l e :  (i) 50 (j.g 
gp51 i n  c o m p l e t e  F r e u n d ' s  a d j u v a n t  (1 + 1) in t raper i tonea l ly  (i.p.); (ii) 4 w e e k s  later  50  [j.g g p 5 1  
i n  i n c o m p l e t e  F r e u n d ' s  a d j u v a n t  (1^-1) i-P-; (iii) 4 w e e k s  later  50  (j.g gp51  i n  P B S  i.p.;  (iv) final 
boost  w i t h  20 (jig g p 5 1  i n  P B S  w a s  g i v e n  i n t r a v e n o u s l y  a f t e r  a n o t h e r  4 weeks .  F o u r  d a y s  a f t e r  
t h e  final i n j e c t i o n  sp leen  cells w e r e  f u s e d  w i t h  cells o f  t h e  m y e l o m a  cell l ine P3/X63-Ag8653.  
H y b r i d o m a  clones w e r e  p r e p a r e d  a s  descr ibed  (Kôhler  a n d  Milstein, 1975; K a r s t e n  et al., 1985). 
Culture s u p e r n a t a n t s  o f  h y b r i d  cells w e r e  screened f o r  A b  p r o d u c t i o n  i n  a n  E L I S A  w i t h  t h e  
enriched gp51.  Asc i t ic  fluids c o n t a i n i n g  M o A b s  w e r e  p r o d u c e d  b y  intraper i toneal  inocu lat ion  o f  
2 x 10° h y b r i d  cells i n t o  syngene ic  pr i s tane-pr imed  mice .  

Immunoglobulins were precipitated f r o m  ascit ic  fluids b y  a d d i t i o n  o f  a m m o n i u m  s u l p n a t e  
(Merck) t o  a final concentrat ion  o f  3 0 %  o r  P E G  6000 (Sigma) t o  a final concentrat ion  o f  1 0 % .  
A f t e r  r e s u s p e n d i n g  i n  p h o s p h a t e - b u f f e r e d  sa l ine  (PBS) a n d  d ia lys i s  t h e  i m m u n o g l o b u l i n  con­
centration w a s  read b y  spectrophotometry a t  280 n m  ( E  = 1.35 for 1 mg/ml) .  

Subclass estimation. T h e  subclass o f  MoAbs w a s  est imated b y  a haemagglutination inhibit ion 
assay using antisera t o  murine isotypes from Miles Laboratories. 

Affinity constant measurement. Aff ini ty  constants  were determined w i th  horse-radish peroxi­
dase (HRP)-label led MoAbs (labelling w a s  performed according t o  Tijssen  et al., 1984) a s  de­
scribed (Friguet  et al., 1985; Stevens,  1987). 

Electrophoresis and Western blotting. Purified disrupted B L V  a n d  crude extracts  from trans­
formed bacterial a n d  yeas t  cell cultures expressing different gp51-related polypeptides (Table 1) 
were separated b y  electrophoresis o n  a 10% S D S  polyacrylamide gel  (Laemmli,  1970) a n d  trans­
ferred t o  nitrocellulose paper (Schleicher and  Schull,  Ba85)  a s  described (Kyhse-Andersen,  1984). 
The blots  were incubated for  2 h r  wi th  t h e  MoAb diluted t o  a final concentration o f  0.01 m g / m l  
in 10% normal horse serum (Kombinát  V e t e r i n ä r i m p f s t o f f e  Dessau,  Dessau,  G.D.R.)  i n  p h o -
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spl iato-buf ferod Halino c o n t a i n i n g  0 . 1 %  T w e e n  (PBST).  A f t e r  w a s h i n g  w i t h  P B S T  t h e  b l o t s  w e r e  
i n c u b a t e d  w i t h  a n t i - m o u s e  I g G  a n t i b o d y ,  c o n j u g a t e d  t o  H R P  (Staatliches I n s t i t u t  f u r  I m m u n -
p r ä p a r a t o  u n d  N ä h r m e d i e n ,  Ber l in,  G.D.R.)  i n  P B S T  c o n t a i n i n g  1 0 %  n o r m a l  horse  s e r u m  f o r  
a n o t h e r  2 lir. A f t e r  w a s h i n g ,  t h e  b o u n d  H H P  w a s  v i sua l i zed  b y  0.2 m g / m l  2-bromo- l-naphtho l  
(Noll c,t al., 11)84) i n  PBS w i t h  0 . 0 1 5 %  H 2 0 2 .  

Competition bitidiny <iHH<iyn. a) Microtitre p la tes  (Czechoslovak A c a d e m y  o f  Sciences) w e r e  
c o a t e d  w i t h  e n r i c h e d  g p ô l  (25 n g  gp51/wel l )  i n  P B S .  U n l a b e l l e d  M o A b  o r  a b o v i n e  s t a n d a r d  
s e r u m  (serial d i l u t i o n  f r o m  1.0 m g / m l  t o  100 ng/ml a n i l  f r o m  1 : 10 t o  1 : 10,000, respect ive ly )  
wore  a d d e d  a n d  a l l o w e d  t o  react  w i t h  t h e  a n t i g e n  (Ag)  o v e r n i g h t  a t  4 °C. Af ter  removing unbound 
antibodies  t h e  p lates  wore incubated w i th  a n  opt imal  concentration o f  HRP-labe l led  MoAb 
(E4D2 around 1.5 wi thout  competi tor  ant ibody)  for 2 hr. Antibodies  were considered t o  be  com­
peting,  if t h e  binding o f  HRP- labe l l ed  MoAb w a s  inhibited u p  t o  a t  least 40%.  b) T h e  wells o f  
t h e  microtitre plates,  coated wi th  purified disrupted B L V  (1 (xg/well) wore incubated simultane­
ous ly  wi th  MoAb and a serially di luted synthet ic  peptide (Portotello  et al., 1989) or purified B L V  
(denaturated or native) .  Binding o f  t h e  MoAb t o  t h e  adsorbed A g  w a s  e s t imated  b y  H R P -
labelled ant i -mouse IgG ant ibody.  A decreased binding o f  t h e  MoAb t o  t h e  adsorbed ant igen 
w a s  considered t o  bo  d u e  t o  a specific reaction o f  t h e  MoAb wi th  t h e  peptide or w i th  B L V .  

All di lutions were m a d e  in P B S T  with  10% normal horse serum, washing buffer w a s  P B S T .  

Production of anti-av51 MoAbs and their general properties 

From t w o  fusion experiments 18 anti-gpol  antibody-producing hybridoma 
clones were selected. Their specificity was  confirmed b y  Western blotting 
using purified BLV (Fig. 1). Fourteen of  them could be characterised in more 
detail.  All MoAbs belong t o  the  IgG subtype.  Affinity of  most MoAbs t o  t h e  
soluble antigen was  est imated (Table 2). 

Determination of epitope, specificity of the MoAbs 

Almost  all possible combinations between the  g p ô l  specific M o A b s  (in­
cluding t h e  MoAbs against epitopes A — H; B r u c k  et al., 1982a) were  tested  
in  compet i t ion  b i n d i n g  assays.  T w o  M o A b s  are considered t o  detect  t h e  s a m e  
or  spat ia ly  closely related ant igenic  d e t e r m i n a n t s  i f  t h e  b i n d i n g  o f  o n e  
M o A b  w a s  inh ib i ted  b y  t h e  o ther  M o A b  complete ly  or  part ia l ly  (at least 
4 0 % ) .  B y  t h i s  w a y  six i n d e p e n d e n t  ep i topes  could  b e  d iscr iminated.  T h e  
results  are s u m m a r i z e d  in T a b l e  2. 

Results 

Tuhle  I. Fusion proteins synthesized hy E .  enli  a n d  S. eere\isiae 

Host P l n s m i d  E x p r e s s e d  f u s i o n  prote ins  
( a m i n o  a c i d s  o f  BLV-protc ins )  

R e f e r e n c e  

K. roli. p K N V I  
li. roli pIÍN V 4  
K. roli p B D B 4  
K. roli pH3/4 

Pga1/gp51 ( 5 6 - 1 0 3 )  
PKul/gpSl (135 —2(S8)/gp30 ( 1 - 4 5 )  
pre  (1 — 33)/gp51 ( l - 5 6 ) / N P T  

U l r i c h  rt ril.. i n  press  
Ulr ich  rt nl., i n  press  

S. cerev. Y E p D I T 9 / 2  
gp51  (105 — 217)/N P T  
gp51 (170— 217)/N P T  

Merkel (1!)8») 
Merkel (1!)8<)) 
Merkel (lí)8í>) 

NI'T — Ncnmycinepliospliot riumfcrnse II 
(ÍK»I - (i-Golaotosiduso 



B L V  M A J O R  g p o l  IMMUNODOMINANT R E G I O N  249 

The MoAbs 1 and 2; MoAbs 9, 10, 13, and 22; MoAbs 5 and 11 are related 
to the epitopes A ;  B/B'; D/D', respectively, as  described earlier (Bruck et al., 
1982a). The MoAbs 14 and 30 did not compete with any  of the other gp51-
specific MoAbs. W e  referred t o  the new epitopes recognized b y  them as  I 
and K ,  respe cti vety. MoAbs 3, 6, 7, and 8 compete with each other b u t  not 
with the MoAbs mentioned above and, therefore, define a new epitope named 
L. 

Reactivity of MoAbs with BLV gp51 recombinant fusion proteins and syn­
thetic peptides 

I n  order t o  m a p  t h e  epitopes recognized b y  t h e  MoAbs, fusion proteins 
containing different a n d  in  three  cases part ial ly overlapping regions of gp51 
(Table 1) were used in  Western  b lo t  experiments.  Results  of epitope mapping 
are summarized in  Table  2 a n d  Fig.  3. 

MoAb 14 (epitope I )  recognized t h e  pENVl-expressed polypeptide which 
spans a p a r t  of t h e  N-terminal  half of gp51 (result n o t  shown). 

The MoAbs 9, 10, 11, 13, 22, a n d  30 (epitopes B,  B ' ,  D / D '  a n d  K )  a n d  
also t h e  MoAbs against t h e  epitopes B /B ' ,  D /D ' ,  a n d  E (Bruck  et al., 1982a) 
reacted wi th  t h e  fusion proteins covering amino acids 170-217 (region I I  
in Fig. 3). Fig.  2-2 shows t h e  binding of MoAb 13 as a representative example  
for this  group of antibodies. 

1 2 

6 7 -
gp51-« 

4 5 -

2 5 -

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

f i d -  i 
Reactivity  o f  MoAbs w i th  purified disrupted B L V .  (1) Coomassie blue-stained proteins; (2) 
Western blots ,  incubated w i t h  MoAbs  1 (a), 2 (b), 3 (c), 4 (d), 5 (e), 6 (f) ,  7 (g), 8 (h), 9 (i), 10 
(k), 11 (1), 12 (m), 13 (n), 14 (o), 2 0  (p), 2 2  (q), 23  (r), 3 0  (s), normal m ouse  serum (t),  a n d  MoAb 

against  epitope B (u). 
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T a b l e  2.  Characterization of M o A b s  against  BLV-yp51 

M o A b  
No.  

J«C-

cluKS 

Affin­
i t y  

( l / m o l )  

C o m p e t ­
i n g  M o A b  

Epitope  
location 

(amino ac id  
o f  gp51) 

Epi tope  
iia mo 

Compet­
i t ion 
wi th  

B S  D 1 2  

14 1 1.0X 10'  - 57  — 67 r -

13 1 5 . 9  X 10" Í), 22,»B 1 7 0 - 2 1 7  B 
•>•> 1 1.0  X 10"' 9 ,  13,*B 1 7 0 - 2 1 7  B — 

!) 1 1.5  X 10 s  13, 22  1 7 0 - 2 1 7  B — 

10 1 n i l .  * B  1 7 0 - 2 1 7  B '  - f  
3 0  2a  2 .5  X 10'  — 1 7 0 - 2 1 7  K — 

11 2 a  2 .4  x 107  5 ,  * d ,  * i r  1 7 0 - 2 1 7  D / U '  — 

5 1 5 . 8  X 10* l i ,  * n ,  * i r  2 1 7 - 2 0 8  M _ L  

1 21) 1.4 X 10" 2 ,  *A 2 1 7 - 2 6 8  A + 
o 2a 1.4  X 10" 1, *A 2 1 7 - 2 6 8  A + 

3 1 3 . 2  X 10" li, 7, 8 L + + + 
(1 2a 7 .3  X 1 0 s  3, 8 — L + + + 
7 1 1.7 X 10" 3, 0, 8 — L + + + 
8 2a 1.5 X 10» 3 ,  6 ,  7 — L "f + + 

B S  bovine nerum 
— MoAb o f  Bruck  et <il. (1982) against  t h e  epitopes A ,  B ,  B ' ,  D ,  D '  

.j_ _|. _ posit ive reaction 
weakly  posit ive  reaction 
n o  reaction 
not determined 

+ 

n . d  

T h e  MoAbs 1, 2, 5, and also the  MoAbs against the  epi tope  A (Bruck  et al., 
1982a), bound  t o  the  pENV4-expressed  polypeptide but not t o  the p B 3 / 4 -
and YEpDIT9/2-expressed  polypeptides.  Fig. 2-3 shows  a s  an  example  
the binding o f  MoAb 5. Based  on these  results w e  can conclude that  the  
binding sites  o f  MoAbs I, 2, a n d  5 are located a t  the  C-terminus of  gp51,  
between t h e  amino  acid positions 217 a n d  268 (region I I I ,  Fig .  3). 

On t h e  one  hand, M o A b  ô a n d  I I inh ib i t  each  o t h e r  i n  c o m p e t i t i o n  assays,  
o n  t h e  o t h e r  h a n d ,  t h e y  recognize  d i f f e r e n t  g p 5 1  f r a g m e n t s .  W e ,  therefore,  
a s s u m e  t h a t  t h e y  are d i rected  a g a i n s t  d i f f e r e n t  ep i topes .  T h u s ,  w e  c a n  d i s ­
criminate a seventh epi tope  named M. However,  the  epitopes  D / D '  a n d  M 
should b e  in adjacent  regions causing a steric or allosteric hindrance for t h e  
binding o f  bot h MoAbs in competit ion binding assays .  Although t h e  MoAbs 
3, 0, 7, and  K recognized denatured viral g p ô l  i n  W e s t e r n  b lot t ing,  t h e y  s h o w e d  
n o  reaction w i t h  a n y  o f  t h e  r e c o m b i n a n t  p o l y p e p t i d e s .  

W e  t h e n  t ried t o  m a p  t h e  b i n d i n g  sites o f  M o A b s  u s i n g  s y n t h e t i c  p e p t i d e s  
(I'ortotelle  et al., Locat ion o f  t h e s e  p e p t i d e s  w i t h i n  t h e  g p 5 1  mole ­
cule is shown in Fig. 3. Only t h e  peptide .r)7—07 (region I, F ig .  3) competed  
with plastic-adsorbed BLV for binding o f  MoAb 14 a s  d id  denatured BLY.  
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1 2 3 

b c d e f  a b ' c d e f  a b c d e f  

Fi j j .  2 
R e a c t i v i t y  o f  M o A b s  w i t h  gp51-related f u s i o n  prote ins ,  s y n t h e s i z e d  i n  E. coli a n d  S. cerevisiae 
(1) Coomassie b lue-sta ined  prote ins ;  W e s t e r n  b l o t s  i n c u b a t e d  w i t h  M o A b  13 (2) a n d  M o A b  5 (3). 
Total  l ysates  o f  E. coli t r a n s f o r m e d  with, p E X  (a), p E N V 4  (b), p B D 4  (c), pB3/4  (d), a n d  o f  
S. cerevisiae t r a n s f o r m e d  w i t h  Y E p D I T 2 4 / 3  (e) a n d  Y E p D I T 9 / 2  (f)  w e r e  l o a d e d .  T h e  lysates  
p E X ,  p B D 4 ,  a n d  Y E p D I T 2 4 / 3  w e r e  n e g a t i v e  controls.  

env-DNA 1 _  
100 

i 

B g l l  BamHI 

1 1 
200 300 400 

1 1 1 

B e l l  D r a l  H i n d i  

1 1 i 
500 600 700 800 

1 1 1 1 
900. 

1 

B e l l  

1 
1000 1100 1500 K ! i . ,  \ i DD 

env- protein [ p re i gp_5i g p 3 0  

pBDB 4- ZL 

p ENV 1 

, ; r .  Z 7 D  

r \ " M  

dB 3/4 r / / / / / / / / / / / A  .// / / / / / / / / / A 

pENV4 ( Z 3 
YEpDIT 9/2 ľ : ^ J  

Synthetic 

peptides 

• • • • 
• 

• • 
• 

• 
• 

Binding regions 
for the m Abs 
on gp 51 1 57 67 

m E M L m  
170 217 268 

Fifl. * 
Bind ing  regions  f o r  t h e  M o A b s  f o u n d  b y  e p i t o p e  m a p p i n g  w i t h  gp51-re lated  f u s i o n  prote ins  f r o m  

E. coli a n d  S. cerevisiae a n d  s y n t h e t i c  p e p t i d e s  
(I) R e g i o n  (pept ide  57 — 67) recognized  b y  M o A b  14; (II) reg ion  (pept ide  170 — 217) recognized  b y  
MoAb 9, 10, 11, 13, 22, 30, a n d  also b y  M o A b s  a g a i n s t  e p i t o p e s  B ,  B ' ,  D ,  D ' ,  a n d  E ;  (III) reg ion  
(peptide 217 — 268) recognized  b y  M o A b s  1, 2, 5, a n d  a lso  b y  M o A b s  a g a i n s t  e p i t o p e  A .  
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whereaH t h e  p e p t i d e  59 — 69 a n d  n a t i v e  B L V  d i d  n o t  c o m p e t e  w i t h  plastic-
a d s o r b e d  B L V  f o r  A b  b i n d i n g  (Figs. 4-1 a n d  4-II). Thus,  w e  w e r e  ab le  t o  
d e t e r m i n e  t h e  e x a c t  posit ion o f  t h e  e p i t o p e  I b e t w e e n  t h e  57th  a n d  67th  
a m i n o  acids. N o n e  o f  t h e  other  M o A b s  reacted w i t h  a n y  o f  t h e  pept ides .  

Competition of M o Abu with a serum of BLV-infected cattle 

I n  order  t o  d e t e r m i n e  t h e  a b i l i t y  o f  t h e  M o A b s  t o  c o m p e t e  w i t h  A b s  f r o m  
a n a t u r a l l y  B L V - i n f e c t e d  c o w  for  b i n d i n g  t o  gp51  w e  used  t h e  b o v i n e  s t a n d a r d  
s e r u m  1)12 f r o m  a t u m o u r  case (gp51-end p o i n t  t i tre 1 : 40,000, d e t e r m i n e d  
i n  a capture  E L I S A  w i t h  M o A b  22). I f  a n y ,  t h e  M o A b s  re lated t o  t h e  epi­
topes A,  B /B' ,  D / D ' ,  I ,  K ,  and M (1, 2, 5, 9, 10, 11, 13, 14, 22, 30) competed 
only  weakly  with the bovine Abs. In contrast t o  these findings, binding of  the  
MoAbs against epitope L (3, 6, 7, 8) t o  gp51 wa s  strongly inhibited b y  the  
bovine Abs  (Figs. 5 -I-II  and 5-III) .  

Discussion 

W e  report on the  characterization of  14 new MoAbs against the major 
envelope protein gp51 o f  BLV.  W e  defined seven independent, non over­
lapping epitopes and  three binding regions for our MoAbs (region I ,  I I ,  and 
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B L V  M A J O R  g p 5 1  IMMUNODOMINANT R E G I O N  253 

100 

80 

ct 60 

40 

2 0  

I . 
- . o t 

x i J 
í • ! 

Í ; • t 

t f :  * 

H U  
H í ! 

• 
+ 

+ 

1 1 1 
1 2  3 4 

Bovine s e r u m  di lut ion ( - l o g  101 

100 

40 

J I I t 1_ 
1 2 ' 3  4 

Bovine serum dilution ( - l o g  10) 

1 2 3 
Bovine s e r u m  di lut ion ( - l o g  10) 

F i g .  5 
C o m p e t i t i o n  o f  a n t i b o d i e s  f r o m  a s e r u m  
o f  i n f e c t e d  cat t le  w i t h  H R P - l a b e l l e d  
M o A b s  f o r  b i n d i n g  t o  g p ô l  a d s o r b e d  t o  

microt i t re  p l a t e s  
(I) B i n d i n g  o f  M o A b s  9 ( {>), I I  ( • ) ,  13 
( + ), 14 ( « ) ,  22 (*), a n d  30 ( X ) ;  
(II) M o A b s  1 ( • ) .  2 ( • ) ,  5 ( • ) ,  a n d  10 
(v) ;  
(III) M o A b s  3 ( • ) ,  6 ( O ) .  V ( A ) ,  a n d  8 
( A )  t o  p last ic-adsorbed  g p o l  a f t e r  in­
cubat ion w i th  t h e  serial di luted bovine  
standard serum D 1 2  from a tumour case  
(end-point t i tre 1 : 40,000 determined 
i n  a capture E L I S A  w i t h  MoAb 22). 

I l l )  on  t h e  gp51 molecule. Four  epitopes referred t o  as  I ,  K ,  L, and  M are 
unrelated t o  epitopes A — H  ident i f i ed  earlier, whereas  three  are ident ica l  
or related t o  t h e  ep i topes  A ,  B/B', a n d  D/D' (Bruck  et al., 1982re). 

I n  s u m m a r y  w e  f o u n d  t h a t  5 0 %  o f  t h e  M o A b s  raised against  enr iched  
gp51 (16 o u t  o f  32 M o A b s  f r o m  4 m o u s e  spleens, i n c l u d i n g  14 M o A b s  k i n d l y  
prov ided  b y  C. Bruck) ,  are d irected against  4 ep i topes  (B/B', D/D', E,  a n d  
K )  localized i n  region I I  (Fig. 3). T h e  o ther  16 M o A b s  recognize 8 ep i topes  o n  
the gp51  molecule:  ep i tope  I (region I ) ;  ep i topes  A ,  M (region III) ,  a n d  
epitopes C, F ,  G, H,  L (not y e t  localized). Therefore, t h e  p e p t i d e  cover ing  
amino acids  170 t o  217 seems t o  b e  a n  i m m u n o d o m i n a n t  region e x p o s e d  
on t h e  isolated g p 5 1  molecule.  Predict ion  o f  ant igenic  de terminants  b y  d i f fer ­
ent methods confirm this assumption (Grau, personal communication). 

E v a l u a t i n g  compe t i t ion  of o u r  M o A b s  w i t h  A b s  of a s e r u m  of n a t u r a l l y  
infected ca t t le ,  w e  f o u n d  t h a t  MoAbs  aga ins t  t h e  ep i topes  localized i n  region 
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I I (B/B', D/D', a n d  K )  d i d  n o t  d i s p l a y  s igni f icant  compet i t ion (Figs. 5-1 a n d  
5-II). T h i s  is in agreement  w i t h  t h e  observat ion  t h a t  in sera o f i n f e c t e d  cattle 
there  are n o  A h s  w i th  specificities against  ep i topes  B/B', D/D', a n d  E (Bruck 
et al., 1984a), whi le  sera f r o m  cattle, i m m u n i z e d  w i t h  enriched g p o l  contained 
A h s  against  all t h e  ep i topes  characterized so far  (Burkhardt  <d al., in press; 
Niakkou, u n p u b l i s h e d ) .  These  results suggest  t h a t  t h e  i m m u n o d o m i n a n t  
region b e t w e e n  a m i n o  acid posit ion 170 a n d  217 is n o t  exposed  w h e n  g p o l  
is associated w i t h  t h e  v i rus  enve lope,  a s  i t  occurs d u r i n g  BLY r  in fect ion.  

M o A b s  3, (j, 7, a n d  8 (epitope L)  s h o w e d  s igni f icant  compet i t ion  w i t h  a 
s e r u m  o f  in fected  catt le  (Fig. 5-III). Because t h e y  d i d  neither  b i n d  t o  t h e  
fus ion  p o l y p e p t i d e s  synthes ized  in E. coli a n d  S. cerevisiae, nor  t o  t h e  s y n t h e t i c  
pept ides  i t  is a s s u m e d  t h a t  th i s  ep i tope  d e p e n d s  o n  authent ic  g lycosy lat ion  
o f  g p 5 l .  It w a s  also f o u n d  t h a t  t h e  ep i topes  F,  G, a n d  H recognized b y  b o v i n e  
A b s  are des t royed  b y  deg lycosy lat ion  a n d  denaturat ion  (Bruck  et al., 1984b). 

These  results suggest  t h a t  t h e  i n d u c t i o n  o f  a n  e f fect ive  h u m o r a l  i m m u n e  
response d e p e n d s  on ant igenic  c o m p l e x i t y  o f  t h e  i m m u n o g e n .  I t  seems t o  
b e  o b v i o u s  t h a t  several  gp/51 -related products  f r o m  E. coli a n d  S. cerevisiac 
a n d  also synthet ic  pept ides  are w e a k  i m m u n o g e n s  a n d  are unsu i tab le  f o r  
protect ion aga ins t  B L V  infection.  T h e y  are also poor  ant igens  f o r  d iagnost ic  
purposes.  Our  results conf i rm t h e  findings m a d e  earlier (Portetelle  et al., 
1989; Kiakkou  et al., 1990). W h e t h e r  th is  is general ly  t h e  case w i t h  
microbia l ly  synthes i zed  g p 5 l  f r a g m e n t s  a n d  s y n t h e t i c  pept ides  r e m a i n s  t o  
b e  invest igated.  
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