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MITOGENOME ANNOUNCEMENT

The complete mitochondrial genome of the flea beetle
Agasicles hygrophila
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Abstract

To provide molecular markers for population genetic analysis of the flea beetle Agasicles
hygrophila, we determined its mitochondrial genome (mitogenome) for the first time. The
mitogenome of A. hygrophila was 15 917 bp in length with an AT content of 75.15%. It had the
typical set of 13 protein-coding genes (PCGs), 22 tRNA genes, two rRNA genes, and an AT-rich
control region. Compared with the ancestral mitogenome of insects, no gene rearrangement
occurred in A. hygrophila. Incomplete stop codons were present in PCGs of A. hygrophila. All
tRNA genes except for trnS(AGN) could form the typical clover-leaf secondary structures. The
phylogenetic analysis indicated that A. hygrophila was close to other species belonging to the
same family of Chrysomelidae.
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Alligator weed (Alternanthera philoxeroides) is an amphibious
perennial plant native to South America (Holm et al., 1977). It has
spread in Asia, Europe, and Australia and has been regarded as
one of the serious invasive weeds in ecosystems worldwide
(Julien et al., 1995). As a successful biological control agent of
alligator weed, the flea beetle Agasicles hygrophila (Coleoptera:
Chrysomelidae) has been introduced into many countries. In the
success of biological control introductions, genetic diversity
within populations of biological control agents may play an
important role (Roderick & Navajas, 2003). However, the number
of molecular markers for determining the genetic diversity of
A. hygrophila is still limited (Ma et al., 2013). To address this
question, we sequenced the complete mitogenome of A. hygro-
phila in this study.

The full-length mitogenome of A. hygrophila was 15 917 bp
in size (GenBank accession no. KR494279). This mitogenome
was comprised of 13 PCGs, 22 tRNA genes, two rRNA genes,

and an AT-rich control region. These genes were arranged in the
same order as the inferred ancestral mitogenome of insects
(Cameron, 2014). Consistent with other insects, A. hygrophila
had an AT-biased nucleotide composition (75.15%). Nine
overlaps, totaling 36 bp, between adjacent genes were detected.
A total of six non-coding regions involving 1365 bp were present
in A. hygrophila mitogenome. The largest non-coding region was
the control region possessing a size of 1335 bp and an AT
content of 83.07%. Tandem repeats with a repeat unit of larger
than 50 bp were not detected in the control region. The second
largest non-coding region (17 bp), located between trnS(UCN)
and nad1, contained a 7-bp conserved motif across insects
(Cameron & Whiting, 2008), serving as a binding site of
mitochondrial transcription termination factor. All PCGs started
with typical ATN codons, and nine out of the 13 PCGs
terminated with incomplete stop codons (TA or T). The third
codon positions (80.04%) exhibited a higher AT content
compared with the first (68.93%) and second (68.38%) codon
positions. All the 22 tRNA genes, ranging in size from 60 bp
(trnC) to 70 bp (trnK), had an overall AT content of 78.20%.
These tRNA genes could be folded into typical clover-leaf
secondary structures with the exception of trnS(AGN), of which
the dihydrouridine stem was replaced by a 12-bp loop. The large
and small rRNA subunits (rrnL and rrnS) were located at
trnL(CUN) to trnV and trnV to the control region, respectively.
The rrnL gene was 1273 bp long with an AT content of 83.19%;
the corresponding values were 803 bp and 80.45% for rrnS.
The phylogenetic tree indicated the close relationship of
A. hygrophila and three other species belonging to the same
family of Chrysomelidae (Figure 1).
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Figure 1. The maximum likelihood tree
inferred from concatenated amino acid
sequences of the 13 PCGs. The numbers at
nodes refer to bootstrap support values in
percent (1000 replicates). Diabrotica barberi,
NC_022935; Galeruca daurica, NC_027114;
Agasicles hygrophila, KR494279; Crioceris
duodecimpunctata, NC_003372; Massicus
raddei, NC_023937; Batocera lineolata,
NC_022671; Psacothea hilaris, NC_013070;
Anoplophora glabripennis, NC_008221;
Monochamus alternatus, NC_024652;
Priasilpha obscura, NC_011326; Tribolium
confusum, NC_026702; Chaetosoma scari-
tides, NC_011324.
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