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ABSTRACT 
This study presents the initial sequencing and characterization of the complete mitochondrial genome 
(mitogenome) of Hyalinocerus flavoscutatus, making the first comprehensive exploration of the mitoge-
nome in the Hyalinocerus. Utilizing next-generation sequencing techniques, we identified a circular 
DNA molecule spanning 15,307 bp. The mitogenome comprises 13 protein-coding genes, two riboso-
mal RNA genes, 22 transfer RNA genes, and a primary non-coding region. Maximum likelihood phylo-
genetic evaluation, based on 13 protein-coding genes and two ribosomal RNA genes, robustly 
supports H. flavoscutatus as the basal group within Idiocerini. This research unveils valuable insights 
into the mitogenome of H. flavoscutatus and enhances our understanding of phylogenetic placement 
within the broader context of related tribes.
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Introduction

The genus Hyalinocerus Zhang and Li (2012) blongs to the tribe 
Idiocerini of the subfamiliy Eurymelinae. Until 2020 genus 
Hyalinocerus just contains one species - Hyalinocerus nigrimacu-
latus (Zhang and Li 2012). But along with Xue and Zhang revi-
sion of the phylogeny of genus Amritodus Anufriev (1970), 
“Amritodus flavoscutatus Cai and Shen (1998)” was transferred 
from Amritodus to Hyalinocerus as “Hyalinocerus flavoscutatus 
Cai and Shen (1998)”. H. flavoscutatus was first described in the 
Henan Province which located central and eastern of mainland 
China (Figure 1), often feed on Anacardiaceae (Anufriev 1970). 
Based on analysis of three genes (28S rRNA, 16S rRNA, COX1) 
and 47 morphological characters, Xue and Zhang recon-
structed the phylogeny of Amritodus and related idiocerines, 
include H. flavoscutatus and H. nigrimaculatus, the results sup-
ported that the two were sister groups, which support the 
transfer of this species to Hyalinocerus (Xue and Zhang 2020). 
However until now the mitogenome data for H. flavoscutatus 
in the NCBI database is absence. To address this discrepancy, 
the present study undertook the first sequencing, annotation, 
and characterization of the mitogenome of H. flavoscutatus. 
This effort holds significance as it contributes crucial data for 
future research.

Materials and methods

Specimens of adult H. flavoscutatus were collected from 
Baoxing Country, Yaan City, Sichuan Province, China, on 

August 28, 2022 (30.3300�N, 102.5400�E), and preserved 
them in Animal Collection of Chuzhou University (no. GZCI99, 
Yan Dong, dongyan_bio@126.com).

Total genomic DNA was extracted from muscle tissue 
using the QIAamp DNA Micro Kit (50), and sequencing was 
conducted on the Illumina Novaseq 2500 platform. 
Mitogenome assembly utilized Geneious Prime 2023.2.1 
(Chan and Lowe 2019). while preliminary annotation 
employed the MITOS web server (Grant and Stothard 2008) 
and NCBI BLAST, then checked tRNA locations by tRNAscan- 
SE (Lowe and Chan 2016). The datasets for the phylogenetic 
tree included 31 species, and the reconstruction relied on 13 
PCGs and two rRNAs. Excluding the two outgroups Alobaldia 
tobae and Yanocephalus yanonis, there are 10 species from 
Macropsini and 18 from Idiocerini. MAFFT 7 was used for 
genes aligning (Katoh and Standley, 2013) and trimAl 1.4.1 
for genes trimming (Capella-Guti�errez et al., 2009), then con-
catenate individual genes using MEGA X (Kumar et al., 2018). 
The maximum likelihood analyze were conducted with IQ- 
TREE (Nguyen et al. 2015), and ML phylogeny was recon-
structed with 1000 ultrafast bootstrap replicates (Hoang et al. 
2018).

Results

In this study, 150 Mb clean data was obtained by a single 
library and produced a final mitogenome for H. flavoscuta-
tus with an average sequencing depth of 72� (Figure S1). 
The mitogenome of H. flavoscutatus was assembled into a 
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Figure 1. Species reference image of Hyalinocerus flavoscutatus (a) the dorsal view of Hyalinocerus flavoscutatus; (b) the ventral view of Hyalinocerus flavoscutatus; 
(c) the lateral view of Hyalinocerus flavoscutatus (photo taken by Shijia Zhu).

Figure 2. Circular map of the Hyalinocerus flavoscutatus mitochondrial genome and graphic representation of at (green) and GC (blue) content and their changes 
throughout the genome.
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typical circular molecule which was 15,307 bp in length, 
with a nucleotide composition of 39.4% A, 36.3% T, 
13.1% C, and 11.2% G. The mitogenome comprises 13 
protein-coding genes (PCGs), two ribosomal RNA genes 
(rRNAs), 22 transfer RNA genes (tRNAs), and one control 
region. In addition, the control region is located between 
12S rRNA and trnI with a length of 987 bp (Figure 2). 
Among the 13 PCGs, with a total length of 10,941 bp, 
constituting 71.5% of the mitogenome, complete stop 
codons (TAA, TAG) are observed in 10 PCGs (ATP8, ATP6, 
ND1, ND2, ND3, ND4, ND4L, ND6, CYTB and COX1), the 
remaining three (COX2, COX3 and ND5) conclude with an 
incomplete stop codon (T–). The tRNA genes, totaling 
595 bp, exhibit lengths ranging from 61 bp (trnG) to 72 bp 
(trnK) and adopt a typical cloverleaf secondary structure, 
except for one gene (trnS1) lacking a dihydrouracil arm 
(DHU arm) and loop. Both rRNA genes are positioned 
after trnV, with 16S rRNA measuring 1,191 bp and 12S 
rRNA measuring 762 bp, their Aþ T contents are 80.9% 
and 77.3%, respectively.

In the Maximum Likelihood (ML) analysis (Figure 3), strong 
support indicates that H. flavoscutatus belongs to Idiocerinae 
and does not form sister relationships with any other species, 
instead nesting within the tribe Idiocerini with high support 
values.

Discussion and conclusion

In summary, we present the mitogenome of H. flavoscutatus 
first time, which is the first mitogenome of Hyalinocerus. The 
gene order and composition align with those of other 
Idiocerini species (Wang et al. 2018; Shan et al. 2020; Ma 

et al. 2022). Due to the molecular data for the H. nigrimacula-
tus is lacking, in this study we unable to reappear Xue and 
Zhang’s conclusion. Nevertheless, our findings significantly 
contribute to understanding the genetic diversity and evolu-
tion of Idiocerini, offering valuable insights for future studies 
in this field.
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Figure 3. Maximum-likelihood phylogeny between Hyalinocerus flavoscutatus and it’s close relatives based on the 13 mitochondrial protein-coding and two rRNAs 
genes. Including Alobaldia tobae, Yanocephalus yanonis (Song et al. 2017), Pediopsoides anchorides, Pedionis sagittata, Pedionis papillata, Macropsis ocellata, 
Macropsis perpetua, Macropsis hainanensis, Macropsis huangbana, Macropsis irenae, Idioscopus ventrispinus, Busonia albilateralis, Idioscopus sp., Chinaocerus tubulatus, 
Oncopsis nigrofasciata, Macropsis notata (Wang et al. 2020), Idioscopus clypealis (Dai et al. 2017), Idioscopus nitidulus (choudhary et al. 2018), Nabicerus dentimus, 
Sahlbergotettix salicicola, Podulmorinus opacus, Idiocerus consimilis (Tian et al. 2022), Koreocerus koreanus (Yu and Li 2021), Populicerus populi (Wang et al. 2018), 
Populicerus confusus (Shan et al. 2020), Rhytidodus viridiflavus (xiao et al. 2020), Metidiocerus sp. (Di et al. 2020), Metidiocerus impressifrons (Ma et al. 2022), Idiocerus 
salicis (Wang et al. 2018). The GenBank accession numbers for the sequences are indicated next to the species names. Numbers near nodes indicate maximum-likeli-
hood bootstrap percentages.
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