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Molecular phylogeny of Galerucella spp. Coleoptera Chrysomelidae

Galerucinae based on mitochondrial cytochrome oxidase | gene

ZHENG Fu-Shan DU Yu-Zhou" WANG Zhi-Jie WANG Li-Ping Institute of Applied Entomology

Yangzhou University Yangzhou Jiangsu 225009 China

Abstract The aim is to infer the phylogenetic relationships of Galerucella and outgroup Phaedon brassicae
Baly beetle species Coleoptera  Chrysomelidae  and to discuss the relation between the evolution of
Galerucella and host plant. The sequences of mitochondrial cytochrome oxidase subunit I CO I  gene were
sequenced or downloaded from GenBank for the following species G. birmanica G. nymphaeae G .
grisescens G . suturalis G. capreae G. lineola G. viburni G. pusilla G. calmariensis G. tenella

and outgroup P. brassicae . Nucleotides composition transition and transversion and genetic distance of a
720 bp segment were analyzed. By using Maximum Parsimony MP  Neighbor-Joining NJ and Bayesian
Inference BI  methods we constructed the molecular phylogeny of these species based on their CO [
sequences. The results indicated that average A + T content of CO | gene in Galerucella was 71.8%

showing a strong A + T bias. The variation ratio of amino acid was 18.3% . Genetic distances between
Galerucella and the outgroup P . brassicae 0.169 —0.198 were bigger than those among Galerucella species
0.001 — 0.134 . Molecular phylogenetic trees obtained suggested that there was remarkable relationship
between the evolution of Galerucella and host plant and G. suturalis G. capreae and G. wviburni have
closer relationship with species of Galerucella than as defined in traditional taxonomy.
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1 COo1 GenBank
Table 1 Collection data of samples and GenBank accession numbers of their CO ] gene sequences
GenBank
Species Sampling location Sampling date Host plant GenBank accession no.
Galerucella birmanica Yangzhou Jiangsu 2005.08 Trapaceae EF177824
G . nymphaeae Weerribben Netherlands - Nymphaeaceae AY247722°
G. grisescens Yangzhou Jiangsu 2005.08 Polygonaceae EF177825
G. suturalis Wageningen Netherlands - Rosaceae AY247730"
G. capreae Wageningen Netherlands - Salicaceae AY247729"
G. lineola Weerribben Netherlands - Salicaceae AY247727"
G . viburni Nijmegen Netherlands - Salicaceae AY247731"
G. pusilla Hatert Netherlands - Lythraceae AY247724™
G. calmariensis Nijmegen Netherlands - Lythraceae AY247725*
G. tenella Hatert Netherlands - Rosaceae AY247723"
Phaedon brassicae Yangzhou Jiangsu 2005.08 Polygonaceae EF194893
* Published data Nokkala and Nokkala 2004
1.2 DNA Col 1
1.2.1 DNA 1.5 mL. EP C1-J-2183 5'-CAACATTTATTTTGATTTTITTGG-3’
200 pLL CTAB 200 pL 2 TL2-N-3014 5'-TCCAATGCACTAAT
2 x CTAB 3 ¢l 20 mg/mL CTGCCATATT-3' 50 pL 10
Pro-K 55C  3~5h 13000 /min 10 min x 5 pL 25 mmol/L Mg®* 5 pL 10 mmol
130001/  dNTP 1 L | ul. | ul. DNA
min 5 min 3 ul TagDNA 2U ddH, 0
DNA -20°C - 50 pL 95C 4 min 95C 30
70°C 1~2h 12 000 r/min 20 s 50°C 60 s 72°C 120 s 35
min 70% 10 000 72C 10 min -20C
r/min 5 min 20 ~ DNA
30 L TE -20%C DNA 1% DNAMark DI.2000
Sambrook et al. 1992
1.2.2 PCR Simon 1994 1.2.3 PCR PCR



5 Ccol

503

ABI PRISM 3730

1.3
ContigExpress
FASTA NCBI
Clustal X1.83
Chenna et al. 2003
FASTA PHYLIP NEXUS

Mega3.0 2004

Kimura’ s two-parameter Kimura 1980

Kumar et al .

NJ  Sartou and Nei 1987
MP  Kluge and Farris 1969
MEGA 3.0 PHYLIP 3.66 Felsenstein 2006
MrBayes 3.0 Huelsenbeck and Ronquist 2001

2 10

Phaedon brassicae Baly

2
2.1 mtDNA-CO |
MEGA 3.0 10
Co1l 2 720
/ 157
ATCG 31.8% 39.8%
13.6% 14.8% A+ T 71.6%
1 A+T 61.0% 2
62.5% 3 A+ T 91.5%
3 G 1.6% A
46.6%
DNA
Liu and Beckenbach 1992 Simon et al.
1994 720 bp
240 44
18.3% 10
Cys 19
Phe Ile Ser
col
col

Table 2 The content of CO I gene sequences of 10 species of Galerucella

Nucleotide content %

Length b Cs \ Pi S
neh b ) ' T c A G A+T
72 11 2 1 1 . 13. 1. 14.7 71.7
All CO [ sites including outgroup 0 5 09 06 03 39.9 3.6 318
All CO 1 sites 720 563 157 100 57 39.8 13.6  31.8 14.8 71.6
1 COL pos. 1 240 217 23 12 11 30.5 12.5 30.5 26.5 61.0
2 COI pos. 2 240 234 6 2 4 4.0 21.3 18.5 16.2 62.5
3 COI pos. 3 240 112 128 86 42 4.9 6.9 46.6 1.6 91.5
Cs Conserved sites  V Variable sites Pi Parsimony informative sites S Singleton sites.
2.2 79.7% R 0.8
MEGA CO 1 2
3 12
3 10 Ccol
Table 3 The nucleotide substitution of CO | gene of 10 species of Galerucella
ii si sv R TT TC TA TG CC CA CG AA  AG GG
649 33 38 09 259 12 17 1 83 3 0 207 4 100
All CO | sites including outgroup
All CO I sites 659 30 31 0.9 262 11 15 1 84 3 0 211 2 102
1 COI pos. 1 232 7 1 6.1 70 3 0 27 0 0 72 0 63
2 COI pos. 2 238 1 1 1.1 105 0 0 0 51 0 0 4 0 38
3 COI pos. 3 188 22 30 0.8 87 9 14 0 6 2 0 95 2 0
il Identical pairs si Transitionsal pairs sv Transversional pairs R / Ts/Tv.
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1 000

MEGA

Kimura-2

4

Bootstrap
Felsenstein 1985

4 10 Ccol Kimura-2

0.1

0.001 ~0.134

69 ~0.198

Table 4 Kimura-2 parameter lower triangle and standard errors upper triangle of CO [ gene of 10 species of Galerucella

1 2 3 4 5 6 7 8 9 10 11
1 0.004 0.005 0.010 0.012 0.012 0.012 0.010 0.011 0.011 0.015
2 0.011 0.006 0.010 0.012 0.011 0.012 0.011 0.011 0.011 0.015
3 0.018 0.027 0.010 0.012 0.011 0.011 0.011 0.011 0.011 0.015
4 0.079 0.085 0.081 0.012 0.012 0.012 0.012 0.012 0.013 0.016
5 0.109 0.116 0.113 0.113 0.013 0.013 0.012 0.012 0.013 0.017
6 0.103 0.103 0.104 0.125 0.134 0.001 0.012 0.011 0.013 0.017
7 0.104 0.104 0.106 0.127 0.134 0.001 0.012 0.011 0.013 0.017
8 0.075 0.087 0.078 0.115 0.124 0.107 0.109 0.006 0.007 0.016
9 0.078 0.087 0.079 0.117 0.122 0.099 0.101 0.029 0.007 0.016
10 0.082 0.092 0.079 0.109 0.124 0.107 0.109 0.041 0.042 0.015
11 0.171 0.181 0.169 0.183 0.196 0.196 0.198 0.173 0.173 0.171
1 Galerucella calmariensis 2 G. pusilla 3 G. tenella 4 G. lineola 5 G. viburni 6 G. swuralis 7 G. capreae 8 G.
nymphaeae 9 G. birmanica 10 G. grisescens 11 Phaedon brassicae .
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—_—
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70 *TS L 2 Kimure-2 parameter
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Eﬁ 60 g 10 NJ 1 000
g 50 g - Fig. 2 NJ tree of 10 species of Galerucella based
g 40 g- A ) ) )
B 5 ﬁ ’ on Kimure-2 parameter distance 1 000 bootstrap replicates
g
5
z 20 * o*
ol et m 2.5.2 PLYLIP
P )
0 feu ‘ ' ' ‘ DNAPARS
0 0.05 0.10 0.15 0.20
10 Col Bootstrap
p-distance
1 000 3
1 col 2.5.3 BI MrBayes
Fig. 1 The substitution saturation analysis 4 GCIR+1+G
of COI gene of Galerucella 200 000 10
2.5 80 000 burnin =
2.5.1 MEGA 1 000 sumt
p Jukes-Cantor Kimure-2 12 001 50% 4
parameter NJ
2 MEGA 2 3 4 10
Kimure-2 parameter NJ Bootstrap 4 G. suturalis G. capreae

1 000

G.

viburni
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Fig. 3 MP tree of 10 species of Galerucella
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