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Summary. - T h e  m a i n  core prote in  a n d  s e g m e n t s  o f  e n v e l o p e  
proteins  o f  b o v i n e  l e u k a e m i a  v i rus  f u s e d  to  MS2 po lymerase  w e r e  
expressed  i n  E. coli. T h e  synthes is  rate var ied  b e t w e e n  3 a n d  25 % o f  
t h e  total cellular proteins.  BLV-MS2 po lymerase  f u s i o n  prote ins  
w e r e  detected  i m m u n o l o g i c a l l y  u s i n g  rabbit  anti-BLV sera, m o n o c ­
lonal antibodies and a serum o f  a BLV-infected cow. 
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Introduction . 

T h e  diagnosis o f  BLV infection is based o n  the  serological detection o f  anti­
bodies  directed against structural proteins. For preparation o f  BLV antigens, 
cultures o f  BLV-infected mamalian cells are used.  A n  alternative way is the  
expression o f  these  proteins in E. coli. 

T h e  expression o f  BLV-/?-galactosidase fus ion proteins containing different 
segments  o f  gag or env g e ne  has be e n  reported previously (Zajac and Slav íková, 
1989; Zajac  et al, 1989; Ulrich  et al, 1990a). T h e  f u s i o n  prote ins  carrying p24, 
gp30 o r  t h e  short  gp51 s e g m e n t  reacted strongly w i t h  sera o f  BLV-in fected  
cattle demonstrat ing  their  principal  suitabil ity f o r  d iagnosis  o f  B L V  in fect ion  
(Siakkou  et al, 1990). 

T o  test t h e  possibi l i ty  o f  increasing t h e  expres ion  l e v e l  o f  t h e  B L V  s e g m e n t s  
a n d  to  reduce  t h e  cross reactivity o f  b o v i n e  sera w i t h  t h e  prokaryotic part o f  
f u s i o n  protein w e  a t tempted  to  e m p l o y  a p lasmid  derivatives  o f  pPLc 24 
(Remaut  et al., 1981, 1983a, b,) m o d i f i e d  b y  Seedorf  et al. (1987). 

Materials and Methods 

Plasmids and bacteria. E. coli K12 host strains NF1 (A H l  A trp lacZ'am carrying a defective  X 
prophage N am7 N am53 cI857 A H I ;  Bernard et al., 1979) and pop 2136 (Haymerle  et al., 1986) 
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were kind gif ts  of Dr. K. K. Stanley (EMBO Lab. Heidelberg) and of Dr. Raibaud (Pasteur Insti­
tu te ,  Paris). 

T h e  pPLc24-derived vectors pEx 8-mer, pEx 10-mer, and  pEx 12-mer encoding 100 a m i n o  acids 
o f  MS2 polymerase (Seedorf  el al., 1987) were kindly provided by Dr .  K. Seedorf .  In this  work they 
are designated pMS2 vectors. 

T h e  p U C  subclones  of t he  BLV g e n o m e  were described earlier (Ulrich  et al., 1990a). 
Sera. Monoclonal  ant ibodies  directed against gp51 and p24 epitopes were prepared by C .  Platzer 

(Platzer  el al., 1990). Anti-BLV se rum was obtained f rom rabbits  inoculated with purified BLV 
lysate. T h e  serum of a BLV-infected cow was serologically characterized by the  occurrence of anti­
bodies  directed against gp51, gp30, and  p24. 

Cloning and expression. Cloning procedures  were  as  described by Maniatis  el al. (1982). T h e  
cloning strategy of BLV D N A  f ragments  isolated f rom proviral g e n o m e  H U 1  (Nyakatura  et al., 
1985) into pMS2 vectors was similar t o  that  used for  insertion in to  pEX vectors (Ulrich  el al., 
1990a). T h e  recombinants  were marked by „ /pMS2"  (or „ /pEX") .  SDS polyacrylamide gel elec­
trophoresis  and  Western blotting were per formed according t o  Laemmli  (1970) o r  Towbin  et al. 
(1979), respectively. 

Fig. 1 
Detect ion of t he  expression of p24 fus ion proteins using 10 % Coomassie  blue-stained polyacryla­
mide  gel (A), Western  blotting using mouse  monoclonal  ant ibody (B) o r s e r u m  of a BLV-infected 

cow (C) 
Lysates of approximately 107 cells expressing /?-galactosidase (pEX: lane 1), p24-/?-galactosidase 
fusion protein ( p G A G l / p E X :  lane 2), p24-MS2 polymerase fus ion protein ( p G A G l / p M S 2 :  lane 
3) and  MS2 polymerase segment  (pMS2: lane 4) were applied t o  t h e  gels. 
Posit ions of molecular size s tandards are noted o n  t h e  left s ide (in kD). 
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Results 

A D N A  f r a g m e n t  e n c o d i n g  72 % o f  t h e  m a i n  core prote in  p 2 4  ( a m i n o  acids 
46-199) w a s  c l o n e d  u s i n g  a n  EcoRl-Hincäll f r a g m e n t  f r o m  p G A G l / p E X  
(Ulrich  et al., 1990a) generat ing  p G A G l / p M S 2 .  P lasmid  p G A G l / p M S 2  
expressed  a f u s i o n  prote in  (approximately 37 k D )  w h i c h  reacted w h i t  rabbit  
anti-BLV s e r u m ,  a m o n o c l o n a l  a n t i b o d y  directed against p24  a n d  a s e r u m  o f  
a BLV-infected  c o w  (Fig. 1). T h e  express ion  rate w a s  es t imated  to  20-25 % o f  
t h e  total cellular proteins,  t h e  p24  part corresponding  t o  12-14 % o f  t h e  total 
cellular proteins.  

T h e  express ion o f  a BcR- D N A  f r a g m e n t  e n c o d i n g  a m i n o  acids 135-268 o f  
m a t u r e  gp51 a n d  1-45 o f  gp30 a n d  t h e  reactivity o f  t h e  expressed  MS2 p o l y m e ­
rase fus ion protein has already b e e n  reported (pENV4/pMS2;  Ulrich  et al., 
1990a).  In lysates o f  cells transformed by p E N V 4 / p M S 2  two different-sized 
fus ion  proteins (30 k D ,  32 k D )  were detected by all antisera used.  In Coomass ie  
blue-stained gels only  the  smaller o n e  was  observed (5 -10  % o f  the  total 
cellular proteins). 

T h e  env D N A  fragments encoding amino acids 56-103 o f  mature gp51 and 
amino acids 45-195 o f  gp30 were  inserted into pMS2 vectors ( p E N V l / p M S 2 ,  
pENV5/pMS2)  using the  respecive  BglW- BamWl and  Bcll-Bglll restriction 

Table 1. Expression rates of BLV proteins fused to M S 2  polymerase in comparison to those 
fused to /?-galactosidase* 

Recombinant  
plasmid 

C o d e d  sequence  
(aa o f  ma tu re  protein)  

Expression rates / % o f  total  
cellular prote in 3  

fus ion  protein BLV derivative 

p G A G l / p M S 2  p24 (46-199) 20-25 12-14 
p G A G l / p E X  p24 (46-199) 20-25 2.5-3 

p E N V l / p M S 2  gp51 (56-103) < l b  < 0.5 
p E N V l / p E X  gp51 (56-103) 20-25 0 .8-1  

pENV4/pMS2 gp51 (135-268) 5-10 3 - 6  
gp30 (1-45) 

PENV4/pEX gp51 (135-268) 5 0.6 
gp30 (1-45) 

PENV5/pMS2 gp30 (45-195) 3 - 5  2 - 3  
PENV5/pEX gp30 (45-195) 8 1 

a calculated f rom Coomassie  blue-stained gels by scanning 
b only detected in Western  blot using monoclonal  ant ibodies  
* Ulrich  et al., 1990a 
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f ragments.  T h e  f u s i o n  protein e n c o d e d  b y  p E N V l / p M S 2  w a s  expressed at very  
l o w  level.  It was  detected o n l y  in Western  blots  u s i n g  a m o n o c l o n a l  ant ibody  
(not s h o w n ) .  T h e  gp30-encoding c lone  pENV5/pMS2 synthes ized  f u s i o n  
proteins  wi th  molecular  we ights  o f  29 k D  a n d  27 kD. T h e  reactivity o f  t h e  larger 
protein corresponding to 3-5 % o f  t h e  total cellular proteins, w i t h  t h e  rabbit a n d  
cattle s e r u m  was  m o r e  p r o n o u n c e d  (not s h o w n ) .  

Discussion 

A comparison o f  the  expression rates o f  B L V  proteins f u s e d  to /?-galactosi-
dase  (Ulrich et al., 1990a) or 100 a m i n o  acids o f  MS2 po lymerase  (this work)  
revealed on ly  sl ight d i f ferences  b e t w e e n  those  e n c o d e d  b y  p G A G l ,  pENV4,  
a n d  p E N V 5  (3-25 % o f  t h e  total cellular proteins, T a b l e  1). In b o t h  systems  p24 
f u s i o n s  w e r e  f o u n d  in the  largest amounts .  Because o f  t h e  smal ler  procaryotic 
part in MS2 polymerase  f u s i o n  proteins, t h e  a m o u n t  o f  B L V  proteins  w a s  2-5 
f o l d  increased as compared  to the  p E X  expression system. T h e  expression o f  
t h e  short gp51 s e g m e n t  (amino  acids 56-103) w a s  drastically decreased w h e n  
f u s e d  to MS2 polymerase  w i t h  respect to t h e  /?-galactosidase f u s i o n .  V e r y  l o w  
expression level  was  also observed  in N-terminal f u s i o n  w i t h  coat protein o f  
phage  f r  (Kozlovskaya  et al., 1986). By shortening  t h e  B L V  f ragment  t h e  
synthes is  was  increased (Ulrich et al., 1991). O n  the  other  hand,  t h e  C-terminal 
f u s i o n  o f  t h e  BLV s e g m e n t  to hepatitis core ant igen leads to a high-level  expre-
s ion  (Borisova  et al., 1989; Ulrich  et al., 1990b). T h e  reasons f o r  these  particula­
rities have not been studied in detail but differences in protein stability are 
expected to  play a role. 

Cattle sera have been found to  contain high titres o f  antibodies directed 
against bacterial /?-galactosidase (Siakkou et al., 1990). W e  have demonstrated 
the absence o f  antibodies reacting with MS2  polymerase 100 amino acid 
segment  in a cow serum. This  represents an improvement o f  the  conditions for 
a diagnostic use  o f  the  fusion proteins. 
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