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ABSTRACT

PAYNE, ANNA-LISE, VERWOERD, D. W. & GARNETT, HELEN M., 1986. The localization of a
Mason-Pfizer monkey virus-related antigen in jaagsickte tumour tissue and cell lines. Onderstepoort Journal of

Veterinary Research, 53, 87-91 (1986)

Mason-Pfizer monkey virus-related antigen was
direct immunoperoxidase staining technique with anti-
the alveolar lumina of the lesions. The reaction was furth:

detected in 3 out of 5 jaagsickte lungs examined using a
MPMV p27 serum. Most of the antigen was localized in
er characterised on immune blots and found to involve a

protein with a molecular mass of 29 000 daltons (JSRV p29). JSRV p29 antigen was also detected in 2 jaagsiekte

cell lines.

INTRODUCTION

Jaagsiekte (ovine pulmonary adenomatosis) is an in-
fectious lung cancer in sheep caused by jaagsiekte retro-
virus (JSRV) (Verwoerd, Williamson & De Villiers,
1980: Verwoerd & Williamson, 1982). Electron micro-
scopic (EM) studies of tumour tissue from natural cases
(Wandera & Krauss, 1971; Perk & Hod, 1971; Buccia-
relli, 1973; Hod, Herz & Zimber, 1977) as well as exper-
imentally induced cases of jaagsiekte (Payne, Verwoerd
& Garnett, 1983) indicate that virus particles are relat-
ively rare. JSRV was observed in the alveolar lumina as
well as associated with the tumour cells. However, it is
possible that there is more viral antigen present in jaag-
siekte lesions than complete virions. Sharp & Herring
(1983) reported a serological. cross-reaction between
jaagsiekte lung material, of Scottish origin, and both
Mason-Pfizer monkey virus (MPMV) and mouse mam-
mary tumour virus (MMTYV). These results complement
the EM results (Payne et al., 1983) as well as the bio-
chemical results (Verwoerd, Williamson & De Villiers,
1980; Verwoerd, Payne, York & Myer, 1983) which
indicate that JSRV has morphological and biochemical
similarities to both groups of viruses. Therefore, anti-
MPMV serum was used for the immunocytochemical
localization of JSRV antigen in infected lungs and cell
lines and to ascertain the JSRV protein responsible for
this cross reactivity.

MATERIALS AND METHODS
Source of antisera and conjugates

Two different batches of goat anti-Mason-Pfizer mon-
key virus p27 were obtained from the National Cancer
Institute (NCI), Bethesda, USA. In a radioimmunoassay
test against MPMV p27, the first batch of serum (lot
number = 74S000148) had a titre of 46 700 and the
second batch of serum (lot number = 745000157) had a
titre of 38 800. Goat anti-lentivirus serum was obtained
from a goat infected intratracheally with the SA-OMVV-
1 strain of lentivirus (Payne, York, Verwoerd, De Vil-
liers, Quérat, Barban, Sauze & Vigne, 1986). Normal
sheep serum was obtained from a clinically normal
sheep. Goat anti-rabbit immunoglobulin peroxidase con-
jugate was obtained from Bio-Rad, USA. Rabbit anti-
sheep immunoglobulin peroxidase conjugate was ob-
tained from Dakopatts, Copenhagen, Denmark. All anti-
sera were titrated and the maximum dilution giving opti-
mum results for the particular technique was used in each
experiment.
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Lung tissue

Lung tissue for frozen sections was obtained
animals. The history and pathology of each an
outlined in Table 1. The samples were generall
from lobes that had been tied off to prevent thei
being washed out with medium during the procece
virus collection for other experiments. Each sam
cut into a 3 mm cube, snap frozen in an isopentan
wrapped individually in aluminium foil, placed ir
vials (Nunc) and stored in liquid nitrogen. Frozen sec-
tions were cut on a Reichert Jung Cryo-Cut II micro-
tome. The sections were air dried, covered in parafilm
and stored at —20 °C until staining.

TABLE 1 Summary of the pathology of the ovine lungs used for
frazen caction immunocytochemistry

Sheep No|Age at PM] Pathology*

6675 4 months | Jaagsiekte with macrophage infiltration. Mild
interstitial thickening

5169/1 2 months | Jaagsickte with macrophage infiltration and
slight lymphoid hyperplasia

4976 2 months | Jaagsiekte with purulent and interstitial pneu-
monia

4887 3 weeks | Jaagsiekte with exudative pneumonia

5160 2 weeks | Jaagsiekte negative although injected with
JSRV. Exudative bronchopneumonia with in-
terstitial thickening

5135 5 weeks | Jaagsiekte with macrophages and neutrophils

6226 1week | Normal lung

B sheep Adult | Normal lung

* All jaagsickte animals had been experimentally infected with JSRV.
(PM = post-mortem)

Cell lines and growth conditions

Two epithelial cell lines from jaagsiekte lung tissue
(15.4 and 21.3 cells) (Coetzee, Els & Verwoerd, 1976)
were cultivated in F12 medium with 10 % foetal calf
seruin, penicillin, streptomycin and nystatin. Ovine foe-
tal tracheal cells (OFTR cells) were kindly provided
Dr H. D. Lehmkuhl, National Animal Disease Centre.
JTowa. The OFTR cells were cultivated using Dulbecco’s
MEM with 10 % foetal calf serum as well as penicillin
and streptomycin. All the cell cultures were cultivated on
2-chamber slides (Miles Laboratories).

Preparation of peroxidase conjugate

An anti-MPMV peroxidase conjugate was used to
stain frozen sections. Immunoglobulins were prec
tated from anti-MPMV serum by adding an equal
volume of saturated ammonium sulphate solution. The
precipitate was dialysed overnight in 0,1 M phosphate
buffer, pH 6,8. The conjugate was prepared according to
Avrameas (1969).












antigen in sheep lungs a feasible proposition. The
MPMV-related antigen (JSRV p29) was detected in 3 out
of 5 jaagsiekte lesions examined. Only the peroxidase
conjugate made from the first batch of anti-MPMV p27
serum detected antigen in the lung. This was probably
due to the lower titre of the second batch of antiserum.
The location of the antigen in the lung sections correlated
with the location of whole virus particles visualized by
EM. However, antigen was detected in 60 % of the lungs
examined using these immunocytochemical methods
compared to 22 % of the lungs using EM techniques
(Payne et al., 1983). JSRV p29 antigen was not pro-
duced by all umour lesions and was located in the alveo-
lar lumen adjacent to tumour lesions as well as the apical
region of tumour cells. No JSRV p29 antigen was de-
tected in the bronchioles. However, because of the small
number of samples examined, it cannot be said that the
antigen is never produced in this region.

The MPMV-related antigen was also detected in both
jaagsiekte tumour cell lines examined. The production of
the antigen by the cells was transient, being detected
only in sub-confluent, actively growing cultures. Both
these cell lines can induce jaagsiekte by transplantation
(Verwoerd, De Villiers & Tustin, 1980). Subcellular
fractions from 15.4 cells of the correct density for retro-
virus can also induce jaagsiekte (Verwoerd, Williamson
& De Villiers, 1980) indicating that JSRV is produced
by these cell lines in low quantities. Reverse transcrip-
tase activity and JSRV-like particles had also been de-
tected in 15.4 cell cultures but not the 21.3 cell cultures
(unpublished data). Therefore, it is not surprising that
viral antigen production was detected in these cells.

The fact that only a small percentage of jaagsickte
tumour cells produced viral antigen in vivo or in vitro
indicates that the cells within the tumour vary in their
expression of JSRV p29 antigen. Heterogeneity in anti-
gen expression has been reported in a number of tumour
systems including mouse mammary tumours (Hager &
Heppner, 1982). MMTV associated antigens are ex-
pressed differentially in mammary tumours of different
murine species, among mammary tumours of the same
species (Colcher, Horan Hand, Teramota, Wunderlich &
Schlom, 1981) and in different areas of the same mam-
mary tumour (Hager & Heppner, 1982). In the current
study MPMV -related antigen was only produced in 3 out
of 5 jaagsiekte sheep lungs examined and not all the cells
in any one lesion were producing antigen. In the mouse
mammary tumour system expression of viral antigens
does not correlate with tumorigenicity (Hager &
Heppner, 1982). A similar situation may exist in jaag-
sickte where, although antigen production appears to be
sporadic in the tumour cells, the cells retain their tumou-
rigenicity. The viral antigen production in tumour cells
may be related to the stage in the cell cycle or the physio-
logical state of the cell. Type B oncovirus production
appears to be dependent upon the secretory activity of
the tumour whereas Type C oncovirus synthesis is de-
pendent on mitosis (Schopper, Fasske, Fetting & Ther-
mann, 1983). JSRV can be isolated from the lung
washes of animals with jaagsiekte, induced by transplan-
tation of tumour cells. This suggests that the cells may
produce more JSRV in vivo than in vitro due to an ab-
sence of the correct growth factors to stimulte virus pro-
duction in vitro. It is important to know if the difference
in antigen production in cell cultures is due to the hetero-
geneity of the cell population or the physiological state
of the cells as this may affect in vitro production of the
virus, which has been a problem to date.
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In conclusion, the results of the present stuc

strate that JSRV p29, which is related to MPM

present in tumour cells in vivo and in vitro. T|

allow for the development of a specific assay ¢

JSRV detection as well as assisting in the development

of better techniques for in vitro virus production.
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