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NEUTRALISING EPITOPE(S) OF THE GLYCOPROTEIN OF VIRAL
HAEMORRHAGIC SEPTICAEMIA VIRUS ARE EXPRESSED IN THE
MEMBRANE OF INFECTED TROUT MACROPHAGES

By *A. ESTEPA, D.Frias & J.M.COLL

Introduction

To study the in virro VHSV infection of
trout macrophages we selected the anterior
kidney because it is the major haema-
topoietic tissue in the rainbow trout, On-
corhynchus mykiss (Coll, 1990). Characteri-
sation of the isolated kidney adherent cells
as macrophages and melanomacrophages as
described previously (Estepa and Coll,
19922, 1992b). In the fibrin clot in vitro
system (Coll, 1990; Estepa and Coll,
1992b), cells or mitogen induced colonies
from trout kidney were the target of the vi-
ral haemorrhagic septicaemia virus (VHSV)
(Estepa and Coll, 1991a; Estepa et al,
1991b). It was not clear from those studies
whether or not the trout macrophages were
also a lytic target for VHSV. Trout macro-
phages were stimulated by the glycoprotein
of the spikes and by the nucleoproteins of
the VHSYV in cultures of cells from the an-
terior kidney of healthy trout and of trout
immunised by injection with VHSV (Estepa
and Coll, 1991c¢). These results were con-
firmed by using leucocytes from trout resis-
tant to VHSV one year after infection
(Estepa and Coll, 1992a), making clear the
importance of the trout macrophages in re-

_sistance to VHS. Here we report the in vi-

tro . conditions under which trout macro-
phages, presented VHSV neutralising epi-
topes in their membranes after viral infec-
tion, '

Material and Methods
Anterior kidney cells from rainbow trout -

These cells were prepared as described
_previously. (Coll, 1990; Estepa and Coll,

1992a) from trout of 5-20g body weight.

. The trout were cooled to 4°C and bled from
. the tail vein to reduce the blood content of

the kidney. The head kidney (pronephros)
was removed and cell suspensions obtained
as described. To isolate adherent cells
(macrophages), the head kidney cells were
incubated in 25cm? bottles during 10 days
in the medium described below, then me-
dium was changed and adherent cells kept
at 14°C until used for the experiments. The
cell culture medium (Flow Labs, Ayrshire,
Scotland) was RPMI-1640 (Dutch modifi-
cation) with 2mM L-glutamine, 1mM so-
dium pyruvate, 1.2{1g/ml amphotericin, 50
pg/ml gentamicin, 20 mM Hepes, 50uM
mercaptoethanol, 10% pre-tested foetal calf
serum and 0.5% pooled rainbow trout se-
rum.

Virus - The strain of virus used was VHSV
07.71 (gift of Dr.P.de Kinkelin, INRA, Jouy
en Josas, France) isolated from rainbow
trout. The virus was cultured in epithelioma
papillosum cyprine (EPC) cells, and added
to the kidney macrophage cultures as su-
pernatant from infected EPC cell monolay-
ers after complete cytopathic effect
(Basurco and Coll, 1989).
Immunofluorescence by flow cytometry i
Immunofluorescence of  VHSV-infected
cells was carried out after macrophages
were infected at 0.2 VHSV-07.71 TCID58
per macrophage (cultures containing 1x 10
macrophages/5 ml). Non-infected controls
were included in parallel experiments. In-
cubation was at 14°C for 5 days without 5%
CO, gassing (Estepa ef al, 1991b). Macro-
phages were detached from the surface of
the 25cm? bottles by mechanical agitation
and e suspended in PBS (0.05M sodium
phosphate, 0.15M sodium chloride, pH7.4)
containing 1% bovine serum albumin (BSA)
and 0.1% sodium azide. Mechanical agita-
tion separated macrophages from other ad-
herent cells of fibroblastic appearance.
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Figure 1.- Effect of VHSV infection on size distribution of macrophages obtained by plastic
adherence of trout kidney cells The macrophages were isolated by adherence to the plastic sur-
face of 25 cm? bottles (Costar) by incubation of 3 x 106 head kidney cells for 1 week at 14°C,
then the non-adherent cells were washed with fresh medium, incubated 2 more days, washed
again, and infected with about 0.2TCIDs, VHSV per macrophage. (A), size distribution of
anterior kidney cells from trout before cell culture. (B), size distribution of macrophages. (C),
size distribution of macrophages 5 days after infection with VHSV.

Macrophage suspensions were centrifuged
at 300g for 10 min and the macrophage
pellet was then gently re suspended in PBS,
BSA, azide containing 50-fold diluted
mouse ascites with the anti-VHSV antibod-
ies (Sanz and Coll, 1992a,b). After 1 hour
at 20°C with occasional agitation, the cell
suspensions were centrifuged again, re sus-
pended in  400-fold diluted rabbit
anti-mouse IgG-FITC conjugate (Nordic,
Tilsburg, The Netherlands) and incubated
for 30 min at 20°C. The macrophage sus-
pensions were again centrifuged, washed
twice and then re. suspended in PBS con-
taining 0.3% paraformaldehyde. On the day
of harvest and staining, 5,000 macrophages
were examined by flow cytometry in a

- Becton-Dickinson (San José, California)

FACScan apparatus using the program LY-
SYS II version 1.0. Green fluorescence was
measured at FL1 (514-545 nm).

Results

When the cultures of macrophages were in-
fected with the appropriate titer of VHSV
07.71, total cell lysis occurred after 1 week
or more in culture (n = 6). Higher multiples
of infection resulted in delayed cell lysis or
no lysis at all. The macrophage size profile
as measured by flow cytometry was as
shown in Fig. 1B. After 5 days of VHSV
infection the number of larger macrophages
decreased with an increase in the number of
small macrophages (Fig. 1C). When these
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macrophages were stained with neutralising
polyclonal or monoclonal ({H10) antibodies,
significant differences in fluorescence in-
tensity were found between infected and

parallel controls with no antibodies present
only showed background fluorescence. The
infected-cell related immunofluorescence
was localised in a macrophage population
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Figure 2. Flow cytometry of macrophages stained with MAD 1H10 and with PAb.
 —A—, VHSV infected; —B—, non-infected. 1H10, MAD anti-glycoprotein of VHSV with
. neutralising-enhancing activity (Sanz and Coll, 1992).  PAb, polyclonal antibody obtained
from the mouse used to make the anti-VHSV hybridomas.
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with a high degree of purification by plastic
adherence, these could easily be infected in
vitro with VHSV and their VHSYV epitope
expression = studied by flow cytometry.
Although ~ the average size of the
macrophage population decreased after in-
fection, before complete lysis occurred, .
positive  membrane fluorescence could be

Discussion : o

The importance of macrophages (mono-
" cytes) as accessory cells in higher vertebrate
immune responses is' well established, but
their function is in fish is not yet completely
understood (Estepa et al, 1991c; Estepa and
Coll, 1992a). Because of the possibility of
obtaining - trout macrophage populations
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demonstrated in that population. This
showed that the epitopes defined by poly-
clonal antibodies containing neutralising
activity and even more by MADb 1H10 with
neutralising-enhancing activity (Sanz and
Coll, 1992a) are exposed in the membrane
of the infected macrophages.

The findings reported here open the possi-
bility of further studies into the recognition
of infected macrophages by cells of the
immune system of the trout. Most prob-
ably, some of the cells from VHSV resistant
trout are active killers of any infected trout
macrophage because, due to the fast devel-
opment of the disease there is almost no
time to elaborate antibodies which would
also need the macrophages to be elaborated.
Further experiments are in progress to in-
vestigate these and other possibilities.

Summary

Macrophages isolated from rainbow ‘trout kidney and
infected with viral haemorrhagic septicaemia virus
(VHSV) showed positive membrane immunofluores-
cence with neutralising polyclonal and monoclonal
antibody (MAb) anti G 1H10. These findings open the
possibility of using trout macrophages as presenting
cells to study the epitopes relevant to the protection
against VHSV,

Acknowledgements

We acknowledge the technical assistance of P, Parrilla
and of . Coll Perez in typing. This work was supported
by Research Grant (8568) from the Instituto Nacional
de Investigaciones Agrarias del Ministerio de Agricul-
tura (Spain ) .

P o T R LI

-

Authors Address

INIA-Sanidad Animal. Embajadores, 68 28012 -
Madrid, Spain.
*To whom correspondence should be sent,

References

Basurco, B. and Coll, J.M. (1989). Spanish isolates and
reference strains of viral haemorrhagic septicaemia
virus show similar protein size patterns. Bull. Eur.
Ass, Fish. Pathol,, 9, 92-95.

_Coll, .M. ( 1990). Estimulacién de colonias de células

de rifién de trucha con fitohemaglutinina en culti-
vos de fibrina, Inmunologfa, 9, 140-145.

Estepa, A. and Coll, J. M. (1991a). Infection of mitogen
stimulated colonies from trout kidney cell cultures
with salmonid viruses, J, Fish Dis, 14, 555-562.

Estepa, A., Frias, D, and Coll, J.M. (1991b). Infection of
trout kidney cells with infectious pancreatic necro-
sis and viral haemorrhagic septicaemia viruses.
Bull Eur. Ass. Fish Dis. /7,101-104,

Estepa, A., Basurco, B., Sanz, F. and Coll, J.M. (1991¢).
Stimulation of adherent cells by the addition of
purified proteins of viral haemorrhagic septicaemia
virus to trout kidney ceil cultures. Viral Immunol.,
443-52.

Estepa, A. and Coll, JM. (1992a). In vitro immu-
nostimulants for optimal responses of kidney leu-
cocytes from trout surviving viral haemorrhagic
septicaemia virus disease. J.Fish and Sheflfish Im-
munol., 2, 53-68.

Estepa, A. and Coll, JM. (1992b). Mitogen induced
proliferation of trout kidney leucocytes in fibrin
clots. Vet. Immunol, Immunopathol. (in press).

Sanz, F., and Coll, J.M. (1992a). Neutralising enhancing
monoclonal antibody recognises the denatured
glycoprotein of the viral haemorrhagic ' septicasmia
virus (VHSV). Archiv. Virol. (in press).

Sanz, F., Basurco, B,, Babin, M., Dominguez, J. and
Coll, I M. (1992b). Viral haemorrhagic septicaemia
virus isolates studied with monoclonal antibodies
against its structural proteins. J. Fish Dis,
(submitted),

R TR,

e~

A 1 A A o 1YY T T R T T g
. 3

iy

T

"
N

e




