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ABSTRACT A double-stranded DNA virus, Oryctes rhinoceros nudivirus (OrNV), was
detected in the total DNA of diseased larvae of O. rhinoceros in Riau Province, Indonesia.
The complete genome sequence was 124,926 bp long and encodes 123 open reading
frames (ORFs). This strain belongs to the family Nudiviridae and was designated LiboV.

O ryctes rhinoceros nudivirus (OrNV) has been used for decades as an effective biocontrol
agent against the coconut rhinoceros beetle (CRB; Oryctes rhinoceros), a major pest

of the oil palm (1–4). However, the emergence of OrNV-tolerant CRB has been recently
reported (5). The genomic characterization of OrNV from several geographic areas using
complete genome sequencing is hence important (6, 7). To date, only two OrNV full genome
sequences are available, isolate Ma07 from Malaysia (8) (the first one described) and isolate
Solomon (SI) from the Solomon Islands (6). Here, we report the whole-genome sequence
of an OrNV detected in diseased CRB larvae found on an oil palm estate in Riau, Indonesia
(0°55911.50N, 101°17909.40E).

Initially, 50 g of frozen field-collected diseased CRB larvae showing symptoms of
translucent, soft bodies were thawed and powdered using liquid nitrogen. The DNA was
then extracted using a DNA miniprep kit (Zymo Research, USA). An amplicon of 945 bp was
detected following a PCR amplification of the DNA using OrNV universal primers (9, 10).

Full-genome sequencing of the above-mentioned DNA was conducted at Beijing
Novogene Biological Information Technology Co., Ltd. (China). Briefly, the library prepara-
tion was conducted using the NEBNext Ultra II DNA library prep kit, and fragmentation
was performed using a Covaris ultrasonicator. The fragments were end-polished, A-tailed,
and ligated using the full-length adapter for Illumina sequencing, with further PCR amplifica-
tion. The quality and quantity were assessed using the Agilent 2100 Bioanalyzer. All libraries
were sequenced using the Illumina NovaSeq 6000 platform, generating a total of 104,938,415
paired-end 150-bp reads. The raw reads were trimmed using the Trim Ends tool (Geneious
2019.1.1) and were then de novo assembled using Megahit (11), which generated 1,845 con-
tigs (range, 200 to 17,139 bp). The contigs were then mapped to the reference isolate Ma07
(GenBank accession no. NC_011588) using Geneious Prime, resulting in 704 hits. Gaps found
within the de novo contigs were filled with the raw reads using the Geneious alignment algo-
rithm. All tools were run with default parameters unless otherwise specified.

A genomic OrNV DNA sequence (namely, LiboV) of 124,926 bp, with a GC content of
41.70%, was identified, with an average coverage of 1,150�. Pairwise comparison of the
LiboV whole-genome sequence to Ma07 and SI (GenBank accession no. MN623374.1)
showed 97.46% and 96.73% nucleotide sequence identities, respectively. A total of 820 reads
spanning the start and the end of the obtained contigs were identified, suggesting that the
genome of LiboV was circular and complete.

The Find ORFs tool (Geneious 2019.1.1) predicted that the LiboV genome encodes 123
open reading frames (ORFs), fewer than previously described for SI or Ma07, which encode
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130 and 139 ORFs respectively (6, 8). Sixteen previously annotated hypothetical proteins (6, 8)
were not found in the genome of LiboV due to frameshifts. In addition, the rearrangement
(inversion) of four genes (gp131, gp132, gp133, and gp134) reported in the SI genome when
aligned with Ma07 (6) was not found in the current assembly.

Compared to the reference, 213 single-nucleotide polymorphisms (SNPs) were found in 61
genes, which caused 177 amino acid modifications in 32 genes. The OrNV whole-genome
sequence from this study provides a valuable resource for future study toward deeper biologi-
cal and geographical insight into OrNV.

Data availability. The whole-genome sequence described here has been deposited
in GenBank under accession no. MZ727584. Original sequencing data were deposited
in the Sequence Read Archive (SRA), accession no. SRX9638947.
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