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Swmmary. - Hybrid proteins composed of B-galactosidase and
polypeptides of the bovine leukaemia virus (BLV) including
those of the main core protein p24, the envelope protein gp5l
and the transmembrane protein gp30 were produced in Escheri-
chia coli and immunologically characterized. The hybrid proteins
were immunologically reactive with sera from cattle naturally
infected with BLV, demonstrating a possible use for diagnosis
of BLV infection. Detection of antibodies was most sensitive
with the p24 derivative.
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Introduction

Bovine leukaemia virus (BLV) is a B-cell lvmphotropic retrovirus which
causes the enzootic bovine leukosis (EBL). EBL is the most frequent tu-
morous disease of cattle and causes severe economical losses (Burny ef al.,
1985). BLV is transmitted horizontally in cattle herds and induces shortly
after infection antibodies against the major viral proteins gp51, p24, and
gp30 (Bex et al., 1979; Mammerickx ef al., 1980; Bossmann et al., 1989).

Serological diagnosis and separation of infected animals is an efficient way
to control the disease (Mammerickx ef al., 1978). Alternatively, protection
by vaccination with BLV envelope proteins gp51 and gp30 which are able
to induce virus-neutralizing (Zavada et al., 1978; Bossmann et al., 1989) and
cytolytic antibodies (Portetelle et al., 1978) could be tried. For both stra-
tegies large amounts of viral proteins have to be produced.

Recently we have demonstrated the expression of hybrid proteins con-
sisting of N-terminal f-galactosidase and C-terminal gag and env polypep-
tides in Kscherichia coli (Ulrich et al., in press) (Fig. 1). In the present study
we investigated the possibility to use these fusion proteins for the detection
of antibodies in BLV.infected cattle.

M aterials and Methods

Plsmida, ‘The pEX expresdon veetors were used to constinet plasm’ds whieh enecde amino
acidu (an) 46200 of p24 (pGAGT), an 65 103 (pENVI), an 1032656 (pENV2), aa 55 265
(PENVE) of gpbS1, an 136265 of gpdl, and 1+ 45 of gp30 (pENV4), and aa 45 195 of gp30
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(pENVS5) (Ulrich ef al., in press). The aa positions were deduced from nucleotide (Rice et al.,
1984; Rice et al., 1935) and protein sequence data (Oroszlan et al., 1979; Schultz et al., 1984).

Electrophoresis and Western blot analysis. Bacterial cells transformed with the plasmids
pENV1—5 and pEX were grown at 30 °C and induced at 42 °C for 2 hr. The proteins were
subjected to SDS polyacrylamide electrophoresis (Laemmli, 1970) and electrophoretically trans-
ferred onto nitrocellulcse filters (Burnette, 1981). The blots were preincubated for 1 hr at room
temperature with phosphate-buffered saline ccntaining 0.19 of Tween 80 (PBST) and then
further incubated at 4 °C overnight with the indicated monoclonal antibodies (MoAb) or bovine
sera at final diluticns of 1:1000 or 1:50 in PBST, respectively. The blots were washed five
times in PBST for 20 min each and incubated at 4 °C overnight with anti-mouse or anti-cattle
immunoglobulins eoupled to horseradish peroxidase. Washing of the blots was performed with
PBST and PBS each three times. The binding of antibodies was detected by adding the sub-
strate solution (12 mg 2-brome-1-naphthol, 40 ul H2O02 (309%,) per 100 ml PBS).

Immunoprecipitation. The native and the denatured viral gp5l were isolated according to
Portetelle et al. (1980) and Uckert et al. (1986), respectively. Iodinaticn and immunoprecipi-
tation were performed according to Portetelle et al. (1980). Appr. 15 000 ¢.p.m. of the protein
were incubated overnight at 4 °C with McAb specific for gpbl-epitopes A— H at a final dilution
of 1:10000. After incubation anti-mcuse antiserum was added and incubation continued for
15 hr at 4 °C. The precipitates were collected by centrifugation and radioactivity was counted
in & Gamma-Counter.

Results and Discussion

In order to use BLV-polypeptides synthesized in E. coli for immunologi-
cal tests, one has to make sure that at least some of the epitopes are se-
quentially rather than conformationally determined. We have tested differ-
ent M oAb (designated A—H) which were raised against gp51 by Bruck ef al.
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Table 1. Recognition of hacterially synthesized BLV proteins by antibodiies in eattie
sera at different stages of BLV-infection

Derivate RD114.p20 p24 gphl gpbl gp30
(1.-126.808)  (45.-200.80) (55.-103.0a) (135.-268.8a) (45.-195.0a)
clone pEX pRD pGAG 1 pENV ] pENV 4 pENV 5
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Sera from uninfected cattle (N), from seropositive cattle without haematological disorders (S),
from cattle with persistent lymphoceytosis (PL), and from cattle with tumours (T) were analyse |
by Western blotting. The number of crosses gives a semi-quantitative estimate of the extent
of reaction in Western blots. For further explanations see also Legend to Fig. 4

fected cow with persistent l\mph()(\t(ms (Fig. 4). The immunological reac-
tion was most pronounced with the fusion proteins containing p24, a short
segment of gpdl (amino acids 55 to 103) and gp30 (I*lg 4B, lanes 3, 4,
and 8, respectively). The gp51 derivative covering amino acids 135 to 265
was also l(-(()gml('(l by the cattle serum, but with low efficiency (Fig. 4B,
lane 7). A gp51 fusion protein overlapping the sequences contained in the
constructions mentioned before, showed a weak immunological band at
a molecular weight smaller than expected for the fullsized product (Fig. 4B,
lane 6). Most likely, the antibodies recognized a pmteo]yho breakdown
product. A lysate containing a gp51 derivative covering the amino acids
103265 did not show any reactivity probably owing to the low expression
level (Fig. 4B, lane 5). € ‘ontrols with p-galactosidase and with an unrelated
fusion protein were negative (Fig. 4B, lanes 1 and 2).

In order to determine the applicability of the nnnnm()loqnal test, sera
from cattle at different stages of KBL were analysed (Table 1). All sera of
BLV-infected cattle recognized the p24 containing fusion protein, whereas







262 SIAKKOU, H. et al.

Portetelle, D., Bruck, C., Burry, A., Dekegel, D., Mammerickx, M., and Urbain, J. (1978)
Deteeticn of complement dependent lytic antibedies in sera frcm bovine leukaemia virus
infeeted animals. Ann, Rech. Vet, 9, 667— 674. )

Portetelle, D., Bruck, C., Mammerickx, and Burny, A. (1980): In animals infected by bovin
leukaemia virus (BLV) antibedies to envelope glycoprotein gpdl are directed against th
carbohydrate moicty. Virology 105, 223 ... 233,

Rice, N., Stephens, R. M., Couez, D., Derchamps, J., Kettmann, R., Burny, A., and Gilder
R. V. (1984): The nucleotide sequence of env gene and post-eno-region of bovine leukaemi
virus. Virology 138, 82 93,

Rice, N., Stephens, R. M., Burny, A., and Gilden, R. V. (1985): The gag and pol genes of bovin
leukaemia virus: Nucleotide sequence and analysis. Virology 142, 357 377.

Schultz, A. M., Copeland, T. 1., and Oroszlan, 8. (1984): The envelope proteins of bovin
leukaemia virus: Purification and sequence analysis. Virology 135, 417 427,

Siakkou, H., Kube, D., Peters, H., Ulrich, R., and Rosenthal, S. (1990): A new ELISA tes
for the detection of bovine leukaemia virus (BLV) infections in cattle using bacterially syn
thesized p24. Arch. exp. Vet.-Med. in press.

Uckert, W., Hertling, 1., Kraft, R., Bossmann, H., Rossler, H., and Meyer, U. (1986): Structurs
components of bovine leukaemia virus: further bicchemical and immunological character
ization of major structural proteins and glyccproteins, Virus Res. 4, 343 — 356.

Ulrich, R., Siakkou, H., Bessmann, H., Drescher, B., Wiedmann, M., Moehring, R., and Rosen
thal, 8. (1990): Cloning and Expressicn of different BLV DNA fragments in pEX vector:
Arch, exp. Vet.-Med, in press,

Zidvadn, ., (‘xm‘ny, L., Altstein, A. 1., and Zivadova, Z. (1978): Pseudotype particles of ves
ieular stomatitis virug with surface antigens of bovine leukaemia virus — VSV(BLV) — a
a sensitive probe for deteeting antibodies in the sera of spentanecusly infeeted cattle, Aot
wirol, 22, 91 96,



