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On the basis of the LD value, Caballero et al. (1992) showed
that the SeNPV molatu from Thailand was the most potent
isolate for the beet armyworm among geographic 1solates
of SeNPV. The replication of SeNPV in vitro has been char-
acterized by using a plague assay In a continuous cell line
of 8 exigua (Mara et al., 1993, 1994a,b).

The restriction endonuclease analysis of baculovirus DDINA
has been used to distinguish and characterize closely related
genotypic variants and species ( ‘“zm;‘ldn and Kaya, 1993). Stud
ies on genetic heterogeneity of wild isolates of NPVs
often revealed that a s > isolate 1s a mixture of ger
different mutants (Lee and Miller, 1978; Smith and §
P78 Konell and Summers, 1981 C
Maeda er al, 1990}, The ¢

ave
otypically
WITITIETS,
Cherry and Summers, 1985,
cm:lv related genotypie mutants

have been identified in a mllmumn of geographic 1solates of

SeNPV (Gelernter and Federiel, 1986a, 1990 Smits and Viak
1988L) and no significant dxtiwmmm in their biological activ-
ity determined by LD, value to S, exigua larvae has been
found (Caballero er al, 1992),
In the present paper, five wild isolates of SeNPV collected

1 Japan and Thailand were compared by their restriction
endonuclease profiles of virug DNA, level of virug produ
tion i vitro and biolog activity 10 8. exigua larvae. Also,
the DNAs from several plaque-purified isolates were analyzed
for their restriction fragment patter E(wmummﬁhmr;u:trmm
heterogeneity within a single wild isolate of SeNPV.

Materials and Methods
Cells and viruses. The cloned cell line, Se301 (K. Hara, un
published data), derived from a continuous Se3FH cell ling of &
exigua (Hara et al, 1993} was cultured at 27°C in IPL-41 medium
(Dougherty et al,, 1981) supplemented with 10% heat-inactivated
(60 °C, 30 mins) foetal bovine serum (FBS) in 25 em? tissue cul-
ture flasks (Costar, 3055),

Origin and source of five SeNPV wild isolates used are
in Table 1. Awtographa californica NPV (AcNPV) strain
obtained from Dr. Y. Hashimoto, Kyoto Institute of Technology,
Kyoto, Japan. Viruses were propagated by infecting 8¢301 cells in
loparithmic phase as described previously (Hara er al, 1994a),
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Tuble 1, 5eNPV wild Isolates usved

lsolate  Geographic origin Year of 1solation Souree

I'w Wagnsaki, Japan 19940 K. Yolomizo*
KW Koagoshima, JTapan 1991 K Busigemat®
SW Kagoshima, Japan 1991 K. Tsuda

W Oita, Japan
TW Kanchanaburi,

1992 I
Thailand 1991 K.

sucla®

1

suda®

iki Agricultural and Forestry Experiment station, Nagasaki, Japan.
b Faculry of Agriculture, Kagoshima University, Kagoshima, Tapan.
¢ Fukuoka Agricultural Research Center, Fukuoka, Japan,

Kinetics N/\W‘I’“H‘{
nential phase were |
Uf 0.5 PFU per cell ir

rowth and plague assay. 5e301 cells in expo-
nfected with virus at a multipli My of infection
n 24-well culture plate (Falcon, 3014) contain-

ing 0.24 x 10° cells/well in IPL-41 medium supp Iumw ed with 10%
FBS (Hara er af, 1994b). Following the 1 hr virus adsorption pe-
mitmccﬂkuc was ML m ui ith fresh medium, and incu-
bated at 27 °C. At various time after inoculation, the culture
supernatant containing ECV was removed, centrifuged at 3,000 rpm
for 1 mins, and stored at -80°C prior to plague assay. To determine
PIB concentration, SIS (final concentration ‘“) was added to in-
fected cultures and incubated at 37 °C for 30 mins.

Plagues were produced on a confluent monolayer of Se301 cells
into 24-well culture plate (Falcon, 3014) at a
dwm'w 0.4 x 100 cells/well (Hara er ¢f, 1994b). Serial 10-fold

ug dilutions in IPL-4]1 medium were inoculated to cells and

ﬁwwa: 1 to adsorb for 60 mins at 27 °C. The cells were then over-
Lv d with 0.3 ml/well of 0.75% (w/v) Seaplague agarose (FMC
BioProduct) in IPL-41 medium with 10% Fr"H‘R at 36 °C. Plaques
were counted 6 days after incubation at 27 °C without staining,

Virus DNA extraction. ECV from virus-infected 5e301 cells 3
to 4 days post infection (p.1.) was used as the source of virus DNA
for restriction endonuclease analysis. The supernatant was col-
lected from the infected cell culture by centrifugation at 3,000
rpm for 20 mins. Virus was then pelleted by centrifugation at
20,000 rpm for 40 mins, (Beckman W 28 rotor), and the pellets
were suspended in TE buffer (10 mmol/t Tris-HCH pH 7.5 and
b mmol/ ethylenediamine tetraacetate QF DTAY) at 4 °C overnight.
The virus suspension was incubated with 194 SDS for 10 mins at
37 °C. Subsequently, proteinase K N\AMLE() was added (1 mg/ml)
and incubated for 30 mins. The virus DNA was extracted mt} ) an
equal volume of TE buffer-saturated phenol, phenol-chloroform
(1:1, v/vyand chloroform. The extracted DNA solution was stored
at 4 °C until us

Digestion of DNA with restriction endonucleases and gel electro-
phoresis. The virus DNA was digested with BamHI, EcoR1, Hindlll
Kpnl, Pstl and Sall restriction )dunudcaw {Nippon Gene Cc))
Two pg of DNA was incubated with 10 - 20 units of enzyme at 37 °C
for 60 mins. Reaction was w?wppm by addition of 0.1 volume of
0.1 mol/l };{,I‘)IAFIM( W% glycerol and 0.25% (w/v) bromophenol
blue. Horizontal slab gels (5 x 125 x 200 mm) containing 0.7%

sarose (Agarose 1, Dojindo Laboratories) and 0.5 pg/m! ethidium
bromide d fved in TAE buffer (40 mmol/l Tris-acetate and
I mmol/l I H A pH 8.0) were used for electrophoresis. A constant
current of 30 mA was applicd across the gel in TAE buffer contain-
ing 0.5 ]‘JL}]?”/MH cthidivm bromide for 24 hrs at room temperature,
The molecular size of virus DNA fragments was determined on
slab gels by comparison with that of the fragments of Hindil-di-
pested lambda phage TINA.

Insect rearing. The cultures of S evigua were maintained on an
artificial die (()km a, 1990; H. Hayashi, personal communica-
tion) at 25 °C in constant darkness as described previously (Hara
el al., 1994a),

Dosage-mortality studies. P1Bs from SeNPV-infected Se301
cells were fed with an artificial diet to carly dth-instar S. exigua
Jarvac. The virus-infected larvae were homogenized in 1 mol/l
NaCl, and the suspension was filtrated through two layers of
Kimwipe. PIBs were pelleted by ccmrimge‘lt‘un at 3,000 rpm for
10 mins and then incubated with 50 mmol/l Tris containing

which were seeded

=

ﬂ‘



















222 HARA, H. et al.; CHARACTERIZATION OF SENPV ISOLATES

Miller LK (1988): Baculoviruses as gene expression vectors. Annu.
Rev. Microbiol. 42, 177-199.

Miller LK, Dawes KP (1978a): Restriction endonuclease analysis
for the identification of baculovirus pesticides. Appl.
Environ, Microbiol. 35, 411-421,

Miller LK, Dawes KP (1978b): Restriction endonuclease analysis
to distinguish two closely related nuclear polyhedrosis
virus: Awtographa californica MNPV and Trichoplusia
ni MNPV, Appl. Environ. Microbiol, 38, 1206-1210.

Okada M (1990): Present status of the study of pest control by
insect viruses. Adgric. Res. Ser. NARC 18, 278-293 (in
Japanese).

Smith GE, Summers MD (1978} Analysis of baculovirus genomes
with restriction endonucleases, Virology 89, 517527,

Smith GE, Summers MD, Fraser MI(1983): Production of human
beta interferon in inscet cells infected with baculovirus
expression vector. Mol Cell. Biol. 3, 215621685,

Smits PH, Viak JM (1988a): Biological activity of Spodoptera
exigua nuclear polyhedrosis virus against S, exigua lar-
vae. J Invertebr. Pathol. 51, 107-114,

Srmits PH, Viak JM (1988b): Sclection of nuclear polyhedrosis
viruses as biological control agents of Spodoptera

exigua (Lepidoptera: Noctuidae). Entomophaga 33,
299308,
Summers MD, Smith GE (1987): 4 Manual of Methods for
Baculovirus Vectors and Insect Cell Culture Procedures.
Texas Agricultural Experimental Station, Texas.
Tanada, Kaya H (1993): Insect Pathology. Academic Press, San
Diege
Trumble JT, }

0.

daker TC (1984} Flight phenology and phenome trap-
ping of Spadoptera exigua (Hibnery (Lepidoptera: Noc-
tuidac) in southern and coastal California. Environ.
Entomol. 13, 12781282,

Viak JM, Gréner A (1980): Identification of two nuclear
polyhedrosis viruses from the cabbage moth, Mamestra
brassicae (Lepidoptera: Noctuidae). J [nvertebr. Pathol.

Viak IM, van Fankenhuyzen K, Peters I, Gréner A (1981): Identifi-
cation of a new nuclear polyhedrosis virus from Spodo-
ptera exigua. S Invertebr. Pathol 38, 297-298.

Viak JM, den Belder E, Peters D, van de Vrie M (1982): Nuclear
palyhedrosis viruses and the control of Spodoptera exigua
m glasshouses. Med. Fac, Landbow, Rifksuniv. Gent. 47,
JO05-1016.



