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ABSTRACT We present the complete mitochondrial genome of Rhaphidophora duxiu
from China. The mitogenome of R. duxiu is circular, AT-rich (75.3%), and 15,898 bp in
length. It comprises 13 protein-coding genes, 2 ribosomal RNA genes, and 22 transfer
RNA genes. It is identical in gene content to Rhaphidophora quadrispina.
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he rhaphidophorid subfamily Rhaphidophorinae, is a completely wingless taxon in

Orthoptera, distributed from South Asia to Australia (1). In China, the subfamily is
poorly understood. Rhaphidophora duxiu was first reported from Guangxi, China (2). It is
a polyphagous species and often appears at night. To contribute to the phylogenomics
of Rhaphidophorinae, the complete mitochondrial genome of R. duxiu from Guangxi was
assembled and annotated.

The specimen of R. duxiu analyzed here was collected from Cenwanglaoshan, Tianlin,
Guangxi, China (24.4897 N 106.4019 E). The voucher specimen was stored in absolute
ethyl alcohol at —4°C in the College of Life Sciences, Guangxi Normal University (GXNU).
Total genomic DNA was extracted from the muscle tissues of the hind leg using the
TIANamp Genomic DNA Kit (TIANGEN) following the instructions and sent to Beijing
Berry Genomics Co,, Ltd. for high-throughput sequencing. The 150-base-pair paired-end
library was constructed with the MGIEasy Kit (MGI) as well as sequenced on an lllu-
mina NovaSeq 6000 (lllumina Inc.). The raw data were processed with fastp v.0.20.0
(3), by trimming adapters and primers, filtering reads with phred quality <Q5 and
filtering reads with N base number >3. The sequencing generated 23,054,251 reads
that were filtered. The number of reads listed is after QC. The entire mitochondrial
genome sequence was assembled by NOVOPIlasty 4.3.5 (4) using type mito, genome
range 14,000-18,000, kmer 39, max memory 16, extended log 0, and Rhaphidophora
quadrispina (NC067624) as reference sequence. A single R. duxiu mitochondrial contig
with 191x coverage was identified by Quast 5.2.0 using the default settings (5). The
mitochondrial genome start position was adjusted to correspond with Rhaphidophora
quadrispina. The annotation was performed on the MITOS webserver (6). Gene start and
stop positions were confirmed by comparison to 33 complete mitochondrial genomes
of Rhaphidophoroidea in GenBank and using standard, universally accepted initiation
and termination codons as defined in the invertebrate mitochondrial genetic code (7, 8).
Nucleotide identities were calculated by BLAST 2.15.0+ search using the default settings
9).

The complete circular mitochondrial genome of R. duxiu is 15,898 bp in length and
has an AT bias of 75.3% (GenBank accession number PP953500). The GC content is
24.7%. The complete mitogenome contains 37 genes including 13 protein-coding genes,
2 ribosomal RNA genes, 22 transfer RNA genes, and a control region (D-loop) (Fig. 1).
Except ND1 started with TTG, the other protein-coding genes initiate with ATN (Table 1).
The TAA termination codon is found in all genes except ND1 (TAG), ATP8, and ND4 (T,
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FIG 1 The complete mitochondrial genome map of Rhaphidophora duxiu. The genome was annotated using MITOS webserver and mapped with Chloroplot
0.2.4 (12). The innermost ring displays the GC content and direction of transcription, as indicated by the two arrows. The final ring shows the genes. Genes
transcribed clockwise are on the inside, while counterclockwise transcriptions are on the outside. The color coding corresponds to genes of different groups as

listed in the key in the bottom left.

stop codon is completed by the addition of 3" A residues to the mRNA, as is common in
animal mitochondrial genomes [10, 11]). The entire mitochondrial genome sequence of
R. duxiu is 85.86% similar to the genome of R. quadrispina from China.
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TABLE 1 Annotation and gene organization of the Rhaphidophora duxiu
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Gene Type Minimum nucleotide position ~ Maximum nucleotide position  Length Start codon Stop codon Direction
tRNA-Ile tRNA 1 67 67 =1 - Forward
tRNA-GIn tRNA 64 133 70 - - Reverse
tRNA-Met tRNA 132 202 71 - - Forward
ND2 CDS 203 1,231 1,029 ATG TAA Forward
tRNA-Trp tRNA 1,233 1,301 69 - - Forward
tRNA-Cys tRNA 1,293 1,357 65 - - Reverse
tRNA-Tyr tRNA 1,366 1,432 67 - - Reverse
COX1 CDS 1,425 2,966 1,542 ATT TAA Forward
tRNA-Leu tRNA 2,976 3,042 67 - - Forward
COX2 (@) 3,043 3,735 693 ATT TAA Forward
tRNA-Lys tRNA 3,736 3,806 71 - - Forward
tRNA-Asp tRNA 3,805 3,873 69 - - Forward
ATP8 CDS 3,874 4,017 144 ATA T Forward
ATP6 (@) 4,029 4,703 675 ATA TAA Forward
COX3 (@) 4,707 5,495 789 ATG TAA Forward
tRNA-Gly tRNA 5,502 5,573 72 - - Forward
ND3 CDS 5,574 5,927 354 ATT TAA Forward
tRNA-Arg tRNA 5,930 5,995 66 - - Forward
tRNA-Ala tRNA 6,008 6,072 65 - - Forward
tRNA-Asn tRNA 6,083 6,149 67 — - Forward
tRNA-Ser tRNA 6,149 6,216 68 - - Forward
tRNA-Glu tRNA 6,219 6,286 68 - - Forward
tRNA-Phe tRNA 6,284 6,352 69 - - Reverse
ND5 CDS 6,355 8,088 1,734 ATT TAA Reverse
tRNA-His tRNA 8,088 8,155 68 - - Reverse
ND4 CDS 8,156 9,476 1,321 ATA T Reverse
ND4L CDS 9,488 9,781 294 ATG TAA Reverse
tRNA-Thr tRNA 9,783 9,848 66 - - Forward
tRNA-Pro tRNA 9,848 9,915 68 - - Reverse
ND6 CDS 9,918 10,445 528 ATA TAA Forward
CYTB (@) 10,445 11,581 1,137 ATG TAA Forward
tRNA-Ser tRNA 11,600 11,669 70 - - Forward
ND1 CDS 11,686 12,636 951 TTG TAG Reverse
tRNA-Leu tRNA 12,636 12,704 69 - - Reverse
16S rRNA rRNA 12,681 13,997 1,317 - - Reverse
tRNA-Val tRNA 14,024 14,095 72 - - Reverse
12S rRNA rRNA 14,095 14,884 790 - - Reverse
-, not applicable.
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DATA AVAILABILITY

The complete mitochondrial genome sequence of Rhaphidophora duxiu is available
in GenBank under accession number PP953500. The associated BioProject, SRA, and
BioSample numbers are PRJNA1148785, SRS22390203, and SAMN43221142, respec-
tively. The mitochondrial genome referenced in the text is Rhaphidophora quadrispina.
GenBank accession number NC067624.

REFERENCES
1. Bian X, Shi F. 2019. Predicting the potential distribution of Rhaphido- 7.  Osawa S, Jukes TH, Watanabe K, Muto A. 1992. Recent evidence for
phorinae (Orthoptera, Rhaphidophoridae) in China. Zootaxa 4683:120- evolution of the genetic code. Microbiol Rev 56:229-264. https://doi.
128. https://doi.org/10.11646/zootaxa.4683.1.6 org/10.1128/mr.56.1.229-264.1992
2. Lu XY, Liu J, Huang XJ, Bian X. 2022. Contribution to the Chinese 8. Jukes TH, Osawa S. 1993. Evolutionary changes in the genetic code.
subfamily Rhaphidophorinae Walker, 1869 (Orthoptera: Rhaphidophori- Comp Biochem Physiol B 106:489-494. https://doi.org/10.1016/0305-
dae: Rhaphidophorinae) IV: seven new species of Rhaphidophora and 0491(93)90122-1
one new mitogenome. Zootaxa 5087:129-153. https://doi.org/10.11646/ 9.  Camacho C, Coulouris G, Avagyan V, Ma N, Papadopoulos J, Bealer K,
zootaxa.5087.1.6 Madden TL. 2009. BLAST+: architecture and applications. BMC
3. ChenS, Zhou Y, Chen Y, Gu J. 2018. Fastp: an ultra-fast all-in-one fastq Bioinformatics 10:421. https://doi.org/10.1186/1471-2105-10-421
preprocessor. Bioinformatics 34:i884-i890. https://doi.org/10.1093/ 10. Ojala D, Montoya J, Attardi G. 1981. tRNA punctuation model of RNA
bioinformatics/bty560 processing in human mitochondria. Nature 290:470-474. https://doi.
4.  Dierckxsens N, Mardulyn P, Smits G. 2017. NOVOPlasty: de novo 0rg/10.1038/290470a0
assembly of organelle genomes from whole genome data. Nucleic Acids 11.  Boore JL, Macey JR, Medina M. 2005. Sequencing and comparing whole
Res 45:e18. https://doi.org/10.1093/nar/gkw955 mitochondrial genomes of animals. Meth Enzymol 395:311-348. https://
5. Gurevich A, Saveliev V, Vyahhi N, Tesler G. 2013. QUAST: quality doi.org/10.1016/50076-6879(05)95019-2
assessment tool for genome assemblies. Bioinformatics 29:1072-1075. 12.  Zheng S, Poczai P, Hyvonen J, Tang J, Amiryousefi A. 2020. Chloroplot: an
https://doi.org/10.1093/bioinformatics/btt086 online program for the versatile plotting of organelle genomes. Front
6.  Bernt M, Donath A, Jiihling F, Externbrink F, Florentz C, Fritzsch G, Piitz J, Genet 11:576124. https://doi.org/10.3389/fgene.2020.576124

Middendorf M, Stadler PF. 2013. MITOS: improved de novo metazoan
mitochondrial genome annotation. Mol Phylogenet Evol 69:313-319.
https://doi.org/10.1016/j.ympev.2012.08.023

February 2025 Volume 14 Issue 2 10.1128/mra.00747-24 4


https://www.ncbi.nlm.nih.gov/nuccore/PP953500
http://www.ncbi.nlm.nih.gov/bioproject/1148785
https://www.ncbi.nlm.nih.gov/sra/?term=SRS22390203
https://www.ncbi.nlm.nih.gov/biosample/43221142
https://www.ncbi.nlm.nih.gov/nuccore/NC_067624.1/
https://doi.org/10.11646/zootaxa.4683.1.6
https://doi.org/10.11646/zootaxa.5087.1.6
https://doi.org/10.1093/bioinformatics/bty560
https://doi.org/10.1093/nar/gkw955
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1016/j.ympev.2012.08.023
https://doi.org/10.1128/mr.56.1.229-264.1992
https://doi.org/10.1016/0305-0491(93)90122-l
https://doi.org/10.1186/1471-2105-10-421
https://doi.org/10.1038/290470a0
https://doi.org/10.1016/S0076-6879(05)95019-2
https://doi.org/10.3389/fgene.2020.576124
https://doi.org/10.1128/mra.00747-24

	Complete mitochondrial genome of Rhaphidophora duxiu (Orthoptera: Rhaphidophoridae: Rhaphidophorinae)

