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ABSTRACT
We sequenced, assembled, and annotated the complete mitochondrial genome of the seed beetle
Caryopemon giganteus, which represents the first report in the tribe Caryopemini from the subfamily
Bruchinae of Chrysomelidae. The circular mitochondrial genome of the species contains 15,727 bases,
13 protein-coding genes (PCGs), 22 tRNA genes, 2 rRNA genes, and a non-coding region. The GC con-
tent of the genome is 25.3%, which is higher than any other reported mitochondrial genomes within
Bruchinae. The 16S ribosomal RNA gene and the 12S ribosomal RNA gene are 1284 and 835bp in
length, respectively. 12 PCGs started with the typical ATN codon, except for ND1 initiated with TTG.
Five PCGs have the typical stop codon of TAA or TGA, while the remainder PCGs are terminated with
incomplete stop codons (TA or T). The phylogenetic analysis based on a combination of 13 genes of
the mitochondrial genomes of six species of Bruchinae and 23 species from other 10 subfamilies of
Chrysomelidae recovered a generally well resolved and strongly supported tree topology, which shows
that C. giganteus has the basalmost position in Bruchinae.
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Bruchid beetles (Coleoptera: Chrysomelidae: Bruchinae) have
the habit of feeding within seeds as larvae, so that they have
the common name seed-beetles. More than 1700 seed-beetle
species from 58 genera have been described (Johnson et al.
2004; Alvarez et al. 2005), of which 84% feed on seeds of the
family Leguminosae (Johnson 1970). Seed-beetles were trad-
itionally considered as a separate family Bruchidae within
Chrysomeloidea (Crowson 1955; Duckett 1997; Verma 1998).
Many researchers lowered seed-beetles to subfamily level
based on molecular evidence (Bocak et al. 2014; Farrell and
Sequeira 2004; Haddad and Mckenna 2016), with the subfam-
ily Sagrinae placing as sister group within the family
Chrysomelidae (Duckett et al. 2004; Farrell and Sequeira
2004). Caryopemon giganteus Pic belongs to subfamily
Bruchinae of family Chrysomelidae (Lingafelter and Pakaluk
1997; Schmitt 1998; Verma and Saxena 1996), generally feed-
ing on the seed of the genus Mucuna (Johnson 1981), and
has a wide geographic distributional range from India to
China (Li et al. 2016).

The materials were reared from the seeds of Mucuna
birdwoodiana Tutch. collected from Dinghu mountain,
Guangdong Province, China (N23�10031.3800, E112�32025.6400)
in December 2018. The adults were stored in 100% ethanol at
�20 �C before DNA extraction. The specimens and tissue sam-
ples were deposited in the Institute of Zoology (IOZ), Chinese
Academy of Sciences. Total genomic DNA was extracted using

the TIANamp Genomic DNA Kit (Tiangen Biotech Co., Ltd.,
Beijing, China). Next-generation sequencing was completed on
the Illumina HiSeq platform and 150bp paired-end reads were
generated with insert size around 350bp by Novogene
(Beijing, China). In total, 4.69GB of clean data were obtained
for assembling the complete mitochondrial genome using the
GetOrganelle pipeline (Jin et al. 2018). The complete mito-
chondrial genome sequences of Acanthoscelides obtectus Say
(MF925724) and Callosobruchus maculatus Fab. (KY942060)
were used as references to annotate the mitochondrial gen-
ome using the GeSeq (Tillich et al. 2017). Geneious prime
2019.2.3 (Biomatters Ltd., Auckland, New Zealand) was used to
confirm the accuracy of the assembly with the Map to
Reference tool, and to adjust the start/stop codons and
intron/exon boundaries of the annotation. The annotated gen-
ome was deposited in GenBank under the accession num-
ber MN881034.

The complete mitochondrial genome of C. giganteus Pic is
a double-stranded circular molecule of 15,727 bp in length,
consisting of 13 protein-coding genes (PCGs), 22 tRNA genes,
2 rRNA genes, and a non-coding region. The size of the 16S
ribosomal RNA gene is 1284 bp and the 12S ribosomal RNA
gene is 835 bp. The composition of each base was calculated
as A (38.4%), T (36.3%), C (14.8%), G (10.5%), with a GC con-
tent of 25.3%, which is higher than any other known
genomes of Bruchinae (Yao et al. 2017; Song et al. 2018;
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Sayadi et al. 2017). Twelve PCGs started with typical ATN
codon (ATC for ND2, ATP8,and ND3; ATT for COX1, COX2,
ND6, and ND5; ATG for ATP6, COX3, ND4, ND4L, and CYTB),
except for ND1 initiated with TTG. Two PCGs (COX1 and ND1)
terminated with TAG, three PCGs (ND2, ATP6, and COX3) ter-
minated with TAA, while eight PCGs terminated with incom-
plete stop codons (TA or T).

To reveal the phylogenetic position of C. giganteus within
the family Chrysomelidae, we downloaded 32 complete mito-
chondrial genomes from the GenBank, which contains 29
species from 11 subfamilies of Chrysomelidae. Three species
of Lamiinae were used as outgroups. The phylogeny (Figure
1) of Chrysomelidae was reconstructed based on the con-
catenated matrix of amino acid sequences of 13 mitochon-
drial PCGs. MAFFT v.7.308 (Katoh and Standley 2013) was
used to align the data matrix with default parameters. The
maximum-likelihood (ML) phylogenetic tree was constructed
using the RAxML-HPC 8.2.10 (Stamatakis 2014) on CIPRES
cluster (https://www.phylo.org/), under the GTRþG substitu-
tion model as suggested by ModelFinder (Kalyaanamoorthy

et al. 2017). Our phylogenetic analysis recovered a generally
well resolved and strongly supported tree topology, which
shows that C. giganteus has the basalmost position in
Bruchinae. Our results could provide essential data to investi-
gate the systematics and host-plant association patterns of
seed-beetles in the future.
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Figure 1. The maximum-likelihood (ML) phylogenetic tree based on the concatenated matrix of amino acid sequences of 13 mitochondrial PCGs. The numbers near
the branch node are bootstrap support values.
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