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Mitochondrial genome characteristics and phylogeny
of Microconema clavata
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Abstract [Objectives] To investigate the mitochondrial genome of Microconema clavata (Meconematinae, Tettigoniidae,
Orthoptera), and thereby enhance the Meconematinae’s mitochondrial genome database to facilitate mitochondrial genome
comparisons and phylogenetic research on this group. [Methods] We measured, assembled, annotated and analyzed, the
mitochondrial genome of M. clavate, in order to determine the phylogenetic relationships of this species within the
Meconematinae. We used next-generation sequencing technology to sequence the genome of M. clavate, assembled the
compl ete mitochondrial genome sequence, then annotated and analyzed it in detail. The mitochondrial genome sequences of 12
species of the Meconematinae, including M. clavate, were selected to construct a phylogenetic tree based on differences in 13
protein coding genes and two rRNA genes. [Results] The total length of the mitochondrial genome sequence of M. clavate
was 15 618 bp, which contained 13 protein coding genes, 22 tRNA genes, two rRNA genes and one control region. The genes

were arranged compactly and had the same sequence as ancestral species. The A+T of the mitochondrial genome of M. clavate
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accounted for 70.7% of the total bases, and there was an obvious AT bias. With the exception of ND1 which began with TTG,

the remainder of the 13 protein coding genes began with ATN. All genes have TAG or TAA as the termination signal, except

COX1, ND5 and ND4, which have an incomplete termination codon T. All other tRNAs have a typical clover structure except

tRNASET(ACN), [Conclusion] The complete mitochondrial genome sequence of M. clavate was obtained. A Bayesian

phylogenetic tree indicates that M. clavata is most closely related to Xiphidiopsis gurneyi, Xizicus maculatus and Xizcus

fascipes.

Key words Microconema clavata; mitochondrial genome; Meconematinae; phylogeny
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Microconema clavata
15618 bp

0 Complex I (NADH dehydrogenase)
0 Complex IV (cytochrome c oxidase)
E ATP synthase

B Other genes

B Transfer RNAs

B Ribosomal RNAs
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Fig.1 The map of Microconema clavata mitogenome

x1 BEMNESSNGEFEAHK
Tablel Organization of Microconema clavata mitogenome

LR IX 8, J71A] KJE (bp) EIHAE (bp) ZIR{iE (bp) "?Ftﬁ (bp) R L S W L
Gene/Region  Direction  Length (bp) Start position(bp) End position (bp) MErYENIC  gart condon  End condon

length (bp)
tRNA''® Forward 66 1 66
tRNAC" Reverse 69 64 132 -3
tRNAVE Forward 66 137 202 4
ND2 Forward 1029 203 1231 0 ATT TAA
tRNA™™ Forward 66 1230 1295 -2
tRNASYS Reverse 65 1288 1352 -8
tRNA™ Reverse 65 1353 1417 0
Cox1 Forward 1540 1410 2949 -8 ATT T
tRNAR (VUR) Forward 65 2950 3014 0
COX2 Forward 684 3020 3703 5 ATG TAA
tRNADS Forward 69 3712 3780 8
tRNAAP Forward 67 3781 3847 0
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£E3k 1 (Table 1 continued)

HEPR X 2k 771

K (bp) ELHAE (bp) YL (bp) il (bp)

EIGEN T KL T

; S Start position o Intergenic
Gene/Region Direction  Length (b End position (b Start condon End condon
ATP8 Forward 165 3848 4012 0 ATT TAA
ATP6 Forward 678 4006 4683 -7 ATG TAA
COX3 Forward 789 4683 5471 -1 ATG TAA
tRNASY Forward 67 5473 5539 1
ND3 Forward 354 5540 5893 0 ATT TAA
tRNANE Forward 62 5895 5956 1
tRNAMY Forward 63 50957 6019 0
tRNAAS Forward 67 6036 6102 16
tRNAST(ACN) Forward 67 6 105 6171 2
tRNAS! Forward 67 6172 6238 0
tRNAP"® Reverse 65 6 245 6309 6
ND5 Reverse 1732 6310 8041 0 ATT T
tRNAMS Reverse 65 8042 8106 0
ND4 Reverse 1339 8107 9445 0 ATG T
ND4L Reverse 297 9439 9735 -7 ATG TAA
tRNA™ Forward 66 9737 9802 1
tRNAP™ Reverse 66 9802 9867 -1
ND6 Forward 528 9869 10 396 1 ATA TAA
CYTB Forward 1137 10 396 11532 -1 ATG TAG
tRNAST(UCN) Forward 69 11531 11 599 -2
ND1 Reverse 948 11 617 12 564 17 TTG TAG
tRNAL(CUN Reverse 64 12 565 12 628 0
16SrRNA Reverse 1312 12 629 13 940 0
tRNAY Reverse 71 13941 14011 0
12SrRNA Reverse 790 14 011 14 800 -1
D-Loop Forward 820 14799 15618 -2
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Table2 Nucleotide composition of Microconema clavata mitogenome

PRILZH AL (%) Nucleotide composition (%) A H (bp)

leji Nucleotide

Region T C A G A+T numbers (bp)
AreRRi AL 4] Complete mitochondrial genome 33.6 18.7 371 106 70.7 15618
E A4S R Protein-coding genes 40.0 15.6 29.6 14.8 69.6 11 225
tRNA %P tRNA genes 36.8 10.4 379 150 74.7 1457
rRNA %P rRNA genes 385 7.8 3.0 176 745 2102
#HI1X. Control region 33.0 22.3 35.4 9.3 68.4 820
55 —{; 1st codon position 37.7 14.8 286 189 66.3 3743
#5745 — {7 2nd codon position 433 18.4 247 136 68.0 3741
T4 =1 3rd codon position 38.9 13.6 35.6 11.9 74.5 3741
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Phe Leu2 Leul Ile Met Val Ser2 Pro Thr Ala Tyr His Gln Asn Lys Asp Glu Cys Trp Arg Serl Gly
BT Codon families

UUU UUA CUU AUU AUA GUU UCU CCU ACU GCU UAU CAU CAA AAU AAA GAU GAA UGU UGA CGU AGU GGU
UUC UUG CUC AUC AUG GUC UCC CCC ACC GCC UAC CAC CAG AAC AAG GAC GAG UGC UGG CGC AGC GGC

CUG GUG UCG CCG ACG GCG

CGG AGG GGG

2 BRERMNESSZNETERNAZEAREBEERNZRDFER
Fig. 2 Codon usagein protein-coding genes of Microconema clavata mitogenome

RSCU: #HX} R X 1% i 4% Relative synonymous codon usage.
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Fig. 3 Amino acid composition in protein coding genes of Microconema clavata mitogenome
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Microconema clavata R /INEE

Xiphidiopsis gurneyi ¥%JE.8 &%
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100 ——Nipponomeconema sin
|

Decma fissa S %55
ica PR R

99
9y
100
9
100
S—— —_
Ps

0 0.05

Pseudokuzicus pieli J7 [l 2E 5
Shoveliteratura triangula = ff%5 W a5

Acosmetura nigrogeniculata B A R a5
eudocosmetura anjiensis ‘&5 Wi B &%

B4 EFLMEEREA 134 PCGsH 24 rRNAs WEE TR RStk ix
Fig. 4 Phylogenetic tree generated based on 13 PCGs and two rRNAs using mitochondrial
genomes from speciesin M econematinae

BFFoR B{E R, The numbers represent the confidence level.
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