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Phylogenetic relationships among Orthoptera insect groups based on
complete sequences of 16S ribosomal RNA

CUI Ai-Ming, HUANG Yuan

College of Life Sciences, Shaanxi Normal University, Xi’an 710062, China

Abstract: In order to reconstruct a robust phylogenetic relationship among major groups of Orthoptera and to explore
the phylogenetic utility and performance of 16S Ribosomal RNA gene, complete sequences of 16S Ribosomal RNA were
sequenced from 18 species in 9 families and 4 superfamilies of Orthoptera, and analyzed with other 40 species that have
been completely sequenced. The result showed that the average length of 16S Ribosomal RNA was 1 310 bp. The positions
of Tridactuloidea and Gryllotalpidae in Orthoptera were uncertain based on the 16S rRNA data, and the phylogenetic rela-
tionships of other major groups in Orthoptera were rather robust. Except for Oedipodidae and Gomphoceridae, Acrididae,
Catantopidae, and Arcypteridae in Xia’s taxonomic system were not monophyletic groups, and the genetic distances among

the five groups were small. This indicates that the five families should be combined into one family. The genetic distances
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among Pamphagidae, Chrotogonidae, and Pyrgomorphidae were also small. The loops of 16S rRNA gene could provide
more information than stems when they were used for phylogenetic analysis. Complete sequence of 16S rRNA gene can be
used to reconstruct robust phylogenetic relationship at the taxonomic category of species, genera, and suborder in Orthop-
tera, but lack of resolution at family and superfamily levels.
Keywords: Orthoptera; 16S rRNA; phylogeny
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GenBank
/ (Gryllotalpidae) Gryllotalpa orientalis NC 006678
Gryllotalpa pluvialis NCiOl 1302
/ (Gryllidae) Teleogryllus emma NC 011823
Myrmecophilus manni NC7011301
/ (Bradyporidae) Troglophilus neglectus NC 011306
/ (Phaneropter idae) Elimaea cheni NC_014289
(Conocephalidae) Ruspolia dubia NC_009876
Conocephalus maculatus HQ;11931
(Bradyporidae) Deracantha onos NC 011813
(Tettigoniidae) Anabrus simplex NC 009967
Gampsocleis gratiosa chol 1200
/ (Arcypteridae) Arcyptera coreana NC_013805
Chorthippus chinensis NC_011095
Euchorthippus fusigeniculatus NCi014449
(Gomphoceridae) Gomphocerippus rufus NC_014349
Gomphocerus licenti NC7013847
Gomphocerus sibiricus tibetanus NC7015478
(Catantopidae) Traulia szetschuanensis NC7013826
Schistocerca gregaria gregaria NC_013240
Ognevia longipennis NC_013701
Calliptamus italicus NC_011305
Prumna arctica NC7013835
Oxya chinensis NC7010219
Xyleus modestus NC7014490
(Acrididae) Acrida willemsei NC_011303
Phlaeoba albonema NC_011827
Acrida cinerea NC_014887
(Oedipodidae) Gastrimargus marmoratusl NC7011114
Gastrimargus marmoratus2 EU;27334
Oedaleus decorus asiaticus NC 011115
Locusta migratoria migratoria NC_()11119
Locusta migratoria NC_001712
Locusta migratoria manilensis NC7014891
(Pyrgomorphidae) Atractomorpha sinensis NC_011824
(Chrotogonidae) Mekongiana xiangchengensis NC 014450
Mekongiella xizangensis NC7014451
(Pamphagidae) Thrinchus schrenkii NC 014610
(Pneumoroidac) Physemacris variolosa NC_014491
/ (Tridactylidae) Ellipes minuta NC_014488
/ (Episactidea) Pielomastax zhengi JF411955
Blattella germanica EU854321
Reticulitermes hageni EF206320
Ramulus hainanense FJ156750
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