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The rich inner world of colorado potato beetles —
a metagenomic survey of viral diversity in public data
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Abstract Recent metagenomic studies of various
environments revealed an enormous number of viruses, with
hundreds of previously unknown species and even new virus
families, and thus greatly expanded our understanding of the
virosphere. Investigations of insect virome will provide new
insights into ecology and evolution of viruses and their hosts.
Colorado potato beetle is one of the most serious insect pests
feeding on Solanaceae plants. The Colorado potato beetle
virome has not been studied yet and, as far as we know, our
work is the first attempt to discover viral material in DNA- and
RNA-Seq data of L. decemlineata. We also hope that
identification of new viruses will help to extend the arsenal of
biopesticides.
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Motivation and aim

Colorado potato beetle (Leptinotarsa decemlineata from
Chrysomelidae family) is one of the most serious insect pests
feeding on Solanaceae plants. Originated from North America
it became widespread worldwide and poses a significant threat
to potato crops [1]. Besides, leaf feeding beetles transmit plant
viruses [2,3]. Currently, new biological strategies to control
the leaf feeding beetles are actively being developed [4—6], but
all of them are based on either entomopathogenic fungi or
bacteria, not viruses. However, entomopathogenic viruses are
successfully used against Lepidoptera pests for decades [7,8].
The Colorado potato beetle virome has not been studied yet
and, as far as we know, our work is the first attempt to discover
the viral material in DNA- and RNA-Seq data of L.
decemlineata. We also hope that identification of new viruses
will help to extend the arsenal of biopesticides.

The main goal of this work was the identification of viral
sequences from publicly available L. decemlineata
transcriptomic and genomic samples.

Methods

L. decemlineata transcriptomic and genomic samples were
taken from NCBI SRA. To minimize contamination the reads
were filtered against UniVec database, containing the
sequences of commonly used vectors, adapters, linkers, and
primers, and also against human genome (GRCh38). The
reads that were not aligned to L. decemlineata genome
(GCA _000500325.2, Ldec 2.0, 640 Mbp) were assembled de
novo with MetaSPAdes software [9]. Contigs with sufficiently
high coverage were analyzed with BLAST and
MetaGeneMark software [10]. The reads not aligned to
reference genome were aligned to viral genomes extracted
from NCBI RefSeq. Non-aligned reads and contigs were also
analyzed with Kraken2 software [11].
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Results
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Fig. 1. Classification of reads from pooled RNA-Seq samples from
L. decemlineata heads. The analysis was performed with Kraken2 [11].
The classification results were visualized using Pavian [12]. Only viral reads
are shown

As it was expected, the most frequently found sequences
belonged to common insect viruses of Iridoviridae,
Baculoviridae and Iflaviridae families (Fig. 1). We were able
to find whole genome sequences of several plant viruses:
Potato virus S, Potato virus Y, Grapevine virus, Ligustrum
virus. It was found that some genes predicted with
MetaGeneMark probably belonged to Bracovirus genus.
Further examination of Colorado potato beetle reference
genome revealed numerous long fragments of Bracovirus
genomic sequences (over 25,000 bp in total). Bracoviruses
belong to Polydnaviridae virus family associated with
parasitoid wasps. This is a very interesting family of viruses
as they help to suppress the immune responses and alter the
growth, the metabolism and endocrine system balance of wasp
hosts [13]. Bracoviruses are also involved into horizontal gene
transfer and they were shown to integrate into genomes of
wasp hosts [14]. We analyzed 18 more Coleoptera genomes
and found that Colorado potato beetle genome was the fourth
most enriched with bracoviral sequences. As far as we know,



this is the first report of a polydnavirus found in
Chrysomelidae species. However, this fact is not surprising as
there is a wasp Edovium puttleri known to parasitize on
Colorado potato beetle eggs [15] and it was even proposed as
a potential biocontrol agent. We have also found a number of
long contigs with relatively high reads coverage that we

couldn’t identify yet.
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