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ESTABLISHED CELL LINE OF THE BEET ARMYWORM, SPODOPTERA EXIGUA
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Summary. — The nuclear polyhedrosis viruses of Spodoptera exigua (SeNPV) and durographa califor-
nica (AcNPV) produced plaques in a newly established cell line of the beet armyworm, Spodoptera exigua.
Plaques were composed of infected cells containing many polyhedra and were visible without any staining
procedure. Dose-response assays showed a direct correlation between the number of plaques and the
inoculum size. Growth kinetic studies of the two viruses, using the developed plaque assay system, revealed
that the release of extracellular viruses began 6 hrs post infection (p.i.) and the titer reached a plateau 48 hrs
p.i. The sensitivity of this plaque assay system was 100 times greater for the heterologous AcNPV than for

the homologous SeNPV.
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Introduction

Baculoviruses constitute a complex group of large, en-
veloped, rod-shaped, double-stranded DNA viruses with
genomes of 90 to 230 kbp. Of these, the nuclear polyhe-
drosis virus (NPV) is a member of the subfamily Eubacu-
lovirinae (Francki et al., 1991). This virus is considered to
be a promising agent for control of insect pests in agriculture
due to its high pathogenicity, restricted host range and safety
for man, animals, plants and other non-target organisms
(Maramorosch and Sherman, 1985).

The beet armyworm, S. exigua, is widely disseminated
pest that causes severe damage to ornamental and vegetable
crops {Trumble and Baker, 1984). It is difficult to control
this insect due to its increased resistance to chemical insec-
ticides. Thus SeNPV is a candidate for effective control
alternative to conventional tools (Gelernter er al., 1986;
Smits and Vlak, 1988; Gaballero er al., 1992).

SeNPV possesses very narrow host range both in vivo
and in vitro (Viak et al, 1981; Gelemnter and Federici,
1986a; Hara et al., 1994). Recently Hara er al (1993)
achieved successful replication of SeNPV in continuous cell
lines newly established from S. exigua, and the growth

kinetics of the virus growth in these cell lines were analyzed
by an end-point dilution method (Hara et al., 1994).

In this paper, we established a plaque assay system for
titration of SeNPV in our new cell line of S. exigua. We also
show that the developed plaque assay method is available
for infectivity titration of AcNPV.

Materials and Methods

Cell line. A continuous cell line from S. exigua, designated
Se3FH (Hara er al., 1993), was used in this study. Cells were
grown in IPL-41 medium (Dougherty ef al,, 1981) supplemented
with 10% heat-inactivated foetal bovine serum (FBS). Cells were
routinely seeded into 25 cm? tissue culture flasks (Falcon, 3013)
at a density of § x 10% cells/m! in 4 ml medium, incubated at
27 °C, and subcultured at 4-day intervals,

Viruses. The SeNPV Isahaya isolate was originally obtained
from Mr. K. Yokomizo (Nagasaki Agricultural and Foresty Expe-
riment Station, Nagasaki, Japan). The virus was propagated in
laboratory-reared S. exigua larvac as described by Hara ef al.
(1993). Early fourth-instar larvae of S. exigua were fed on artificial
diet surface-contaminated with 1.0 = 10° polyhedral inclusion
bodies (PI1Bs) per larva. Four days after inoculation, haemolymph,












