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Isolation and characterization of a virus from Sefothosea asigna,

a major pest insect of oil palm in South Sumatra, Indonesia
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Setothosea asigna (Lepidoptera; Limacodidae) is a major defoliating pest of oil
and coconuts palms, with outbreaks recorded in north-eastern Sumatra, Borneo and
western Malaysia. In the outbreak, leaf surfaces are rapidly destroyed, resulting in more
than a 78% loss of production in the first year and 40% in the second year. In Indonesia,
epizootic outbreaks of S. asigna in oil palm plantations have been observed since 1996.
Farmers collect the diseased larvae, store them in a freezer and, during outbreaks of S.
asigna, spread them on oil palm leaflets. This has provided good control of the
populations of pests in South Sumatra, though the causal agent in S. asigna has not been
identified.

In this study, a Thosea asigna virus (TaV, a betatetravirus) was isolated from S.
asigna suffering from epizootic disease in oil palm plantations in South Sumatra.
Subsequently, the biological activities of the isolated TaV were examined. In addition,
the information and structure of TaV genome were studied.

1. Isolation of a TaV from the epizootic S. asigna larvae collected in South
Sumatra and its pathogenicity to Limacodidae larvae in Japan '

In 2005, natural epizootics were observed during an outbreak of S. asigna larvae in
an oil palm plantation in South Sumatra, Indonesia. The causative agent was filterable,
which implied it was a virus. Since preliminary testing using reverse PCR gave a
positive result for TaV, we experimented with the purification of the viral agent from the

diseased larvae. Electron microscopy revealed nonenveloped virus-like particles that
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were spherical in shape and about 40 nm in diameter. cDNA cloning followed by
sequencing demonstrated that RNA purified from the particles contained two large
open-reading-frames (ORFs) with a partly shared sequence and extensive homology
(>98% identity at the nucleotide level) with ORFs of TaV encoding an RNA-dependent
RNA polymerase (RdRp) and the capsid protein, respectively. The pathogenicity of the
purified particles against Limacodidae larvae in Japan was demonstrated to be very
strong for Monema flavescens and Austrapoda dentata. These results indicated that the
agent causing the epizootic disease among S. asigna larvae in the oil palm plantations
was TaV which also has potential as a biological control agent for Limacodidae pests in

Japan.
2. Functional and Structural Analyses of TaV Genome

Little is known about the function of RdRp encoded in the betatetravirus. TaV also
codes for RdRp as other betatetraviruses but TaV RdRp resembles the birnavirus in the
C-A-B motif arrangement in the palm subdomain. The motif C contains the highly
conserved GDD sequence motif which has been postulated to be involved in the
catalytic activity. On the other hand, the ‘birnavirus RdRps lack the highly conserved
GDD. The mutational analysis of the GDD sequence motif of TaV RdRp suggested the
functional importance of GDD in the catalytic activity.

The RNA ligase-mediated amplification of 3° end (RLM-RACE) suggested that there
was no poly(A) at the 3 -terminus of TaV genomic RNA (TaV RNA) as other members
of Tetraviridae. The primer extension showed the incompleteness of the 5’-terminal
sequence determined which was markedly shorter than those of other tetraviruses. The
cap-dependent cDNA cloning suggested that the 5’-ternimus of TaV RNA was not
capped. On the other hand, SDS-PAGE analysis suggested tentative viral proteins (VPg)
with a MW around 60 kDa, covalently linked to TaV RNA. These observations showed
the uniqueness of TaV in the family Tetraviridae.
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