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ABSTRACT

The complete mitochondrial genome of Basiprionota bisignata (Boheman, 1862) (a species of leaf bee-
tles) was successfully sequenced, annotated, and analyzed in this study. This mitochondrial genome is
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a circular DNA molecule of 16,069 bp in size with 78.5% AT content, including 13 protein-coding genes

(PCGs), 2 ribosomal RNA genes (rRNAs), 22 transfer RNA genes (tRNAs), and an AT-rich region (control
region). The gene order is consistent with the putative ancestral arrangement of insects. All PCGs are
initiated by ATN (A/T/C/G) condons and terminated with TAA/G or their incomplete form single T-. All
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tRNAs can be folded into common clover leaf secondary structures, except for trnS1. The phylogenetic
tree was reconstructed using maximum likelihood analysis, and the topology recovered the monophyly
of Cassidinae and the sister relationship between Basiprionota and the clade (Thlaspida -+

Aspidomorph).

The genus (Basiprionota Chevrolat, 1837) belongs to the sub-
family Cassidinae of Chrysomelidae, comprising 63 species
distributed in Oriental region and border parts of Palearctic
and Australopapuan regions (Borowiec 1999; Borowiec and
§wietojar’15ka 2002). In this study, we sequenced the com-
plete mitochondrial genome of Basiprionota bisignata
(Boheman, 1862), the first representative of Basiprionota, and
performed a phylogenetic analysis among Chrysomelidae
with the available mitogenomic sequences.

The samples of B. bisignata (specimen number: GZAF-
2021-CC1000) were obtained from Yinjiang County
(E108.3666, N28.0846), Guizhou province, China by Huimin
Yuan and Ting Wang in May 2021, and stored in Insect
Museum of Guizhou Academy of Forestry (URL, Kai Hu and
18792617323@163.com), Guiyang. Total genomic DNA was
extracted from an adult’s thoracic muscle using the DNeasy
Blood and Tissue Kits (Qiagen, Valencia, CA). Based on the
high-throughput Illumina Hiseq X platform, total genomic
DNA was sequenced. The raw data (3.16 Gb) were assembled
using NOVOPIlasty version 4.3.1 (Dierckxsens et al. 2017) with
cox1 sequence from Aspidomorpha difformis (GenBank acces-
sion no. MK049862) as the initial seed. The complete mito-
chondrial genome of B. bisignata was annotated by MITOZ
version 1.04 (Meng et al. 2019). All 13 protein-coding gene
sequences were aligned using MAFFT version 7.394 (Kuraku
et al. 2013) with L-INSI-I strategy. Maximum likelihood (ML)
analysis was conducted using IQ-TREE version 1.6.3 (Nguyen
et al. 2015) with the optimal model (GTR+ 1+ G for Subset1
(had3 and atp6), Subset3 (cox1, cytb, cox3, and cox2), and

Subset4 (nadl, nad4l, nad4, and nad5); TRN+I1+G for
Subset2 (nadé6 and atp8); TVM+1+ G for Subset5 (nad2))
were determined by PartitonFinder2 (Lanfear et al. 2017).

The complete mitochondrial genome of B. bisignata is
17116 bp in length, containing 13 protein-coding genes
(PCGs), 2 ribosomal RNA genes (rRNAs), 22 transfer RNA
genes (tRNAs), and an AT-rich region (control region). The
gene order of the newly sequenced mitochondrial genome is
consistent with the putative ancestral arrangement of insects
(Clary and Wolstenholme 1985; Cameron 2014). The AT con-
tent of the mitochondrial genome is 78.5% (A=42.8%,
T=357%, C=12.8%, and G=28.7%), which has a strong AT
nucleotide bias. Most PCGs (nad2, coxl, atp8, atp6, nad3,
nad4, nad4l, nadé, cytb, and nad1) share typical stop termin-
ation TAA/G, whereas cox2, cox3, and nad5 end with incom-
plete form single T-. Furthermore, all PCGs use ATN (A/T/C/
G) as start codon. Length of the 22 tRNAs ranges from 60 bp
(trnE) to 68 (trnM). All tRNAs can be folded into common clo-
ver-leaf secondary structures, except for trnS7, in which the
dihydrourine (DHU) arm formed a simple loop. The size of
16SrRNA and 12SrRNA is 1,259bp and 740bp, respectively.
The AT-rich region is located between 7125rRNA and trnl,
which is 2,515 bp in length with an AT content of 82.8%.

Here, based on the nucleotide data of 13 PCGs from 27
Chrysomelidae species and two outgroup taxa from
Cerambycidae, we reconstructed the ML phylogenetic tree
(Figure 1). The phylogenetic relationships among
Chrysomelidae are ((Cassidinae 4+  (Eumolpinae +
(Chlamisinae 4 Clytrinae))) + ((Galerucinae 4+ Chrysomelinae)
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Colasposoma dauricum MW354515
Basilepta fulvipes NC 054189
Exema canadensis JX220990
Chlamisus sp. MK049868
Smaragdina concolor KX943498
Labidostomis urticarum MK049877
Clytra quadripunctata KX943461
Monolepta hieroglyphica MT192098
Macrohaltica subplicata NC 041169
Chaetocnema pelagica NC 041170
Plagiodera versicolora NC 052916
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Chlamisinae
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Donacia flemola MK049870
Lilioceris yunnana MK049866
Crioceris duodecimpunctata AF467886 BCriocerinae
Crioceris asparagi KX943485

Figure 1. Maximum likelihood phylogenetic tree for Chrysomelidae based on the nucleotide sequence data of 13 PCGs from B. bisignata and other 26 species
belonging to nine related subfamilies of Chrysomelidae. The number on each node indicates bootstrap support value (BS).

+ (Bruchinae + (Donaciinae + Criocerinae)))). In the phylo-
genetic tree, each subfamily forms a monophyletic cluster
with strongly support (BS > 98), consistent with some previ-
ous studies (Gémez-Zurita et al. 2008; Nie et al. 2020). In
Cassidinae, the relationships among included genera are
inferred as ((Octodonta -+ Brontispa) + (Basiprionota +
(Thlaspida + Aspidomorpha))).
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