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Evolutionary relationships among the higher taxa of longicorn
beetles (Coleoptera: Cerambycoidea) based on ribosomal 18S rDNA

WEI Zi-Han'"™  YIN Xin-Ming'™™ AN Shi-Heng! LI Jing! ZHANG Hong-Fei?
(1. College of Plant Protection, Henan Agricultural University, Zhengzhou 450002, China;
2. Life Science of Henan Agricultural University, Zhengzhou 450002, China)

Abstract [Objectives] To reconstruct relationships among the higher taxa of the Cerambycoidea to provide a foundation
for further phylogenic study of subfamilies in this taxon. [Methods]  Phylogenetic relationships among 70 species
representing 6 subfamilies and 3 families were investigated, including 49 newly sequenced species and 21 species for which
gene sequences were obtained from the GenBank database. Partial ribosomal 18S rDNA (V4, V7) data were chosen to
reconstruct phylogenic trees based on Neighbor Jointing (NJ), Maximum Likelihood (ML) and Bayesian Inference (BI)
methods. [Results] Sequence analysis indicated that the 703 sites obtained after alignment contained 98 variable sites and 45
parsimony informative sites accounting for 13.9% and 6.4% of the total, respectively. The percentage of A, T, C, and G was
21.1%, 26.3%, 23.6% and 28.9%, respectively. The transition:transversion ratio reached 2.79. Phylogenetic trees based on
Neighbor Jointing (NJ), Bayesian Inference (BI) and Maximum Likelihood (ML) methods were consistent with the traditional
morphological classification in indicating that the Lamiinae, Cerambycinae, Prioninae, Disteniidae are monophyletic groups.

[Conclusion] Phylogenetic trees can be successfully reconstructed for higher taxa of the Cerambycoidea and the ribosomal
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18S rDNA is a useful genetic marker for this task.

Key words longicorn beetles, 18S rDNA, molecular marker, evolutionary relationships
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Table 1 Specimens collecting detail and GenBank accession number of 18S rDNA (V4, V7)

GenBank
/ GenBank accession no.
Family/Subfamily Species Derivation Colézglon 18S rDNA
V4 V7
inedi 2012.6 KF141946 KF142010
Lamiinae Psacothea hilaris (Pascoe) El:f:;ngshan,
ingdi 2012.6 KF141948 KF142012
Anoplophora glabripennis (Motschulsky) Pingdingshan,
Henan
ingdi 2008.6 KF141947 KF142011
Anoplophora nobilis (Ganglbauer) Pingdingshan,
Henan
2010.7 KF141949 KF142013
Anoplophora chinensis (Forster) Yuzhou, Henan
ingdi 2011.6 KF141950 KF142014
Anoplophora lurida (Pascoe) Pingdingshan,
Henan
inedi 2011.6 KF141951 KF142015
Uraecha angusta (Pascoe) Pingdingshan,
Henan
2010 KF141953 KF142017
Lamiomimus gottschei Kolbe Yuzhou, Henan
ingdi 2011.6 KF141952 KF142016
Paraglenea fortunei (Saunders) Pingdingshan,
Henan
. 2012.5 KF141954 KF142018
Glenea sp. Jiaozuo, Henan
2010 KF141955 KF142019
Oberea fuscipennis (Chevrolat) Nanyang,
Henan
. 2012.5 KF141956  KF142020
Oberea sp.1 Jiaozuo, Henan
. 2012.5 KF141957 KF142021
Oberea sp.2 Jiaozuo, Henan
o . 2012.5 KF141958 KF142022
Phytoecia sibirica (Gebler) Jiaozuo, Henan
. 2012.5 KF141959 KF142023
Moechotypa diphysis (Pascoe) Jiyuan, Henan
Nanling, 2012.5 KF141960 KF142024

Xenohammus bimaculatus Schwarzer

Guangdong
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453K 1 (Table 1 continued)

GenBank
/ GenBank accession no.
Family/Subfamily Species Derivation Colézglon 18S rDNA
V4 V7
: 2012.5 KF141961 KF142025
Monochamus alternatus Hope Maolan National
Natural Reserve,
Guizhou
inedi 2011.7 KF141962 KF142026
Ropica subnotata Pic Pingdingshan,
Henan
inedi 2012.6 KF141963 KF142027
Pterolophia rigida (Bates) Pingdingshan,
Henan
: 2012.5 KF141964 KF142028
Phelipara radowskyi Hua Maolan National
Natural Reserve,
Guizhou
Exocentrus guttulatus subconjunctus Maolan National ~ 2012.5 KF141965  KF142029
(Gressitt) Natural Reserve,
Guizhou
: 2012.5 KF141966 KF142031
Olenecamptus clarus Pascoe Maolan National
Natural Reserve,
Guizhou
inedi 2012.6 KF141969 KF142033
Batocera lineolata Chevrolat Pingdingshan,
Henan
: 2012.5 KF141972 KF142036
Mesosa atrostigma Gressitt Maolan National
Natural Reserve,
Guizhou
2011.8 KF141973 KF142037
Mesosa myops (Dalman) Zhengzhou,
Henan
inedi 2012.6 KF141974 KF142038
Mesosa irrorata Gressitt Pingdingshan,
Henan
Zhengzhou, 2012.6 KF141971 KF142035

Pseudanaesthetis langana Pic

Henan




18S rDNA - 429.
4532 1 (Table 1 continued)
GenBank
/ GenBank accession no.
Family/Subfamily Species Derivation COEZ:;IOH 18S rDNA
V4 V7
inedi 2011.6 KF141975  KF142039
Cerambycinae Xylotrechus pyrrhoderus Bates Pingdingshan,
Henan
ingdi 2012.6 KF141976  KF142040
Rhaphuma elongata Gressitt Pingdingshan,
Henan
Chlorophorus sexmaculatus Pingdingshan, 2012.6 KF141977  KF142041
(Motschulsky) Henan
. 2012.5 KF141978 KF142042
Clytus sp.2 Jiaozuo, Henan
ingdi 2011.6 KF141981 KF142045
Clytus sp.1 Pingdingshan,
Henan
. R, . 2012.5 KF141979 KF142043
Teratoclytus plavilstshikovi Zaitz Jiaozuo, Henan
2012.6 KF141980 KF142044
Chlorophorus miwai Gressitt Zhengzhou,
Henan
2011.6 KF141982 KF142046
Trichoferus campestris (Faldermann) Zhengzhou,
Henan
L . 2012.5 KF141987 KF142051
Purpuricenus sideriger Fairmaire Jiaozuo, Henan
Purpuricenus temminckii Maolan National 2012.5 KF141988  KF142052
(Guerin—MeneVille) Natural Reserve,
Guizhou
ingdi 2012.6 KF141989 KF142053
Allotraeus asiaticus (Schwarzer) Pingdingshan,
Henan
ingdi 2012.6 KF141993 KF142057
Stenygrinum quadrinotatum Bates Pingdingshan,
Henan
Batyle suturalis (Say) GenBank AF267407  AF267407
Elaphidion mucronatus Say GenBank AJB41525  AJ841525
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453K 1 (Table 1 continued)

GenBank
/ GenBank accession no.
Family/Subfamily Species Derivation Colézglon 18S rDNA
V4 V7
Phymatodes testaceus (Linnaeus) GenBank AY748116 AY748116
Megacyllene robiniae (Forster) GenBank AF267404  AF267404
Dendrobias sp. GenBank AF267403  AF267403
Clytus arietis (Linnaeus) GenBank IN619110  JN619110
. . Guangzhou, 2011.7 KF141998 KF142062
Aseminae Arhopalus unicolor (Gahan) Guangdong
2011.7 KF141999 KF142063
Arhopalus rusticus (Linnaeus) Zhengzhou,
Henan
inli 2012.6 KF142002 KF142066
Tetropium castaneum (Linnaeus) Q%nyng,
Xinjiang
o ) 2012.5 KF142006 KF142070
Lepturinae Gaurotes tuberculicollis (Blanchard) Jiaozuo, Henan
i 2012.5 KF142007 KF142071
Leptura meridiosinica Gressitt Nanling,
Guangdong
Lepturinae sp. GenBank AJB41535  AJ841535
Stenocorus meridianus (Linnaeus) GenBank IN619111  JN619111
Typocerus velutinus (Olivier) GenBank AJ841534  AJ841534
Leptura quadrifasciata Linnaeus GenBank IN619084  IN619084
Alosterna tabacicolor (DeGeer) GenBank IN619275  IN619275
Grammoptera abdominalis (Stephens) GenBank IN619069  JN619069

Strangalia bicolor (Swederus) GenBank EU815289 EUS815289
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4532 1 (Table 1 continued)
GenBank
/ GenBank accession no.
Family/Subfamily Species Derivation Congélon 18S rDNA
V4 \'%4
Strangalia luteicornis (Fabricius) GenBank HM156709 HM156709
Anastrangalia sanguinolenta (Linnaeus) GenBank IN619085  JN619085
Brachyleptura rubrica (Say) GenBank AJ841531  AJ841531
Rhagium mordax (DeGeer) GenBank AY748118 AY748118
N N PingDingshan 2011.7 KF142008  KF142072
Disteniidae Cyrtonops asahinai Mitono Henan ?
Nethinius acuticollis Villiers GenBank AJ841526  AJ841526
Distenia limbata Bates GenBank IN619273  JN619273
L 2012.6 KF142003 KF142067
Prioninae Megopis sinica (White) Zhengzhou,
Henan
2010 KF142004  KF142068
Dorysthenes fossatus Pascoe Yuzhou, Henan
. . Zhuhai 2012.5 KF142005 KF142069
Priotyrranus closteroides (Thomson) j
Guangdong
. ) Zhuhai 2012.4 KF142001  KF142065
Philinae Philus antennatus (Gyllenhal) G ’
uangdong
i 2012.4 KF142000 KF142064
Philus pallescens Bates Zhuhai,
Guangdong
Vesperus conicicollis Fairmaire GenBank AY748119  AY748119
. & Coquerel
Vesperidae
Vesperus sanzi Reitter GenBank AJ841541  AJ841541
Outgroup
JE
) . . L. 2009 KF142009 KF142073
Eumolpidae Chrysochus chinensis Baly Xinmi, Henan
GenBank FI867736 FI867736

Curculionidae

Araucarius minor Kuschel
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18S rDNA CVA4F
5'-TGGTGCCAGCAGCCGCGGTAA-3'
CV4R 5'- CCTCTAACGTCGCAATACGAATG
CCC-3’ CV7F 5'- CTTAAAGGAATTGACG
GAAGGGCACCACC-3 ' CV7R 5 '-GATT
CCTTCAGTGTAGCGCGCGTG-3"  PCR

25 uL 12.5 uL  2xTaq PCR
Master Mix 1 uL
9.5 uL ddH,O 1 pL DNA 18S rDNA V4
V7 94°C 3 min

33 94°C 40s 67°C
I min 72°C 1 min 72°C
10 min 1.5%
PCR

Axygen Scientific

ABI-PRISM3730
BigDyeterminator v3.1

14 FIREBSSHHAZ

NCBI  http
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6 3
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R 2.79 3
. NJ 2 BI
23 BEEBESWN
3 ML 4 3
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Table 2 Uncorrected P-distance between the cerambycid subfamilies

Index / Family/Subfamily 1 2 3 4 5 6 7 8 9
1 Lamiinae 0.003 0.005 0.005 0.004 0.004 0.005 0.004 0.005
2 Cerambycinae 0.014 0.005  0.004 0.003 0.003 0.005 0.003 0.005
3 Aseminae 0.024 0.022 0.005  0.005 0.004 0.004 0.005 0.006
4 Philinae 0.030 0.023  0.031 0.005 0.005 0.005 0.004 0.006
5 Prioninae 0.017 0.007 0.022  0.024 0.003  0.005 0.003 0.004
6 Lepturinae 0.018 0.014 0.020 0.025 0.013 0.004 0.003 0.005
7 Disteniidae 0.025 0.023  0.020 0.034 0.022 0.019 0.005  0.006
8 Vesperidae 0.015 0.008 0.021 0.020 0.008 0.012 0.021 0.005

9 Outgroup 0.030 0.027 0.038 0.040 0.024 0.029 0.033 0.025
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P
Uncorrected P-distance (lower triangle) and standard error (upper triangle) between the Cerambycid subfamilies.
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A branch includes Vesperidae and Philinae; B branch includes Prioninae and Cerambycinae; C branch includes Aseminae,
Disteniidae, Lepturinae and Lamiinae.
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Fig.3 BI phylogeny tree based on 18S rDNA V4 V7 posterior probability above 0.5 was labeled

on the interior tree branch
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A branch includes Vesperidae, Philinae, Lepturinae, Aseminae and Disteniidae; B branch include Prioninae; C branch
includes Lamiinae and Cerambycinae.
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C

A branch includes Vesperidae, Philinae, Aseminae, Disteniidae and Lepturinae; B branch includes Prioninae and
Cerambycinae; C branch include Lamiinae.

BI ML NJ
A 2 B 3
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