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Phylogenetic relationship of six genera of the Coliadinae Lepidoptera

Pieridae in China based on partial sequences of EF-1o. and CO [l genes
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Abstract The phylogenetic relationships among 9 species in 6 genera of butterflies belonging to the subfamily
Coliadinae were explored based on the partial sequences of EF-la  about 648 bp and COIl  about 504 bp
genes. There were 261 variation sites and 151 parsimony-informative sites and a 77.3% A + T bias in 1 152
bp nucleotides of the combined sequence of the EF-la and CO [[ in the species examined. Molecular
phylogenetic trees were constructed by using maximum parsimony MP  maximum likelihood ML and
bayesian inference Bl methods. The results suggested that Eurema was a primordial genus of Colidinae
which was differentiated earlier than other genera. According to the phylogenetic tree Colias and Catopsilia
were located in a sister group and had a close relationship. Whereas Gonepteryx had an uncertain relationship
with the sister group of Colias and Catopsilia . The inferred molecular phylogeny in the study did not support
the traditional classification of Coliadinae based on morphology. Especially this study supported the viewpoint
that the earliest genus differentiated from ingroup was FEurema but not the sister group of Colias and
Catopsilia .
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Table 1 Sources of samples and DNA data
GenBank
GenBank accession no.
Species Code Collection location Collection date References
CO I gene EF-1a gene
Furema hecabe KB Wuhu  Anhui 2006.07 EF068257 AY870587" Braby et al. 2006
COll(lS erate BY Chuzhou Al’lhul 2006.06 EF070613 EF070608
Dercas lycorias HI Ya' an Sichuan 2005.06 EF068258 EF070609
Dercas verhuelli ¥ Ganlanba  Yunnan 2005.09 ER068259 EFO70611
Eurema laeta u Huangshan ~ Anhui 2006.07 FF068260 EF070612
Gonepteryx thamni GF Huangshan  Anhui 2005.07 EF068261 AY870568 " Braby et al. 2006
Catopsilia pyranthe LH Ganlanba  Yunnan 2004.05 EF068263 EF070610
Catopsilia. pomona QF Canlanba  Yunnan 2004.05 EF068264 AY870569 " Braby et al. 2006
I .
Candaca harina GH Jinghong  Yunnan 2005.09 EF068262 AY870514 Braby et al. 2006

*

I . AY457572" AY457603 "
Papilio bianor

Zakharov et al . 2004

* GenBank. The sequences were downloaded from GenBank .
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1.2
1.2.1 2~3
DNA Zimmermann 2000
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2
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PATRICK 5'-
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Table 2 Pairwise distance below diagonal and the numbers of nucleotide transitions/transversions above diagonal
for mitochondrial CO]l and EF-1o. partial genes of 9 species of Coliadinae from China

KB J] LH QF GF BY HJ TF GH
KB 63/32 58/43 56/45 64/48 59/48 57/51 64/50 57/53
JJ 0.095 62/54 61/55 55/50 65/52 57/61 55/60 58/57
LH 0.101 0.116 1/3 34/25 34/32 41/43 39/42 42/43
QF 0.102 0.116 0.003 33/28 33/35 39/45 40/45 41/44
GF 0.112 0.106 0.059 0.061 43/34 53/37 57/38 49/37
BY 0.108 0.117 0.066 0.068 0.077 52/43 55/47 44/45
HJ 0.109 0.118 0.084 0.085 0.090 0.095 32/17 49/53
TF 0.114 0.115 0.081 0.085 0.095 0.103 0.049 55/56
GH 0.111 0.115 0.085 0.085 0.086 0.089 0.102 0.111
col 648 1 TV
bp 166 25.7% 96 TS TS
ATG C 42.0% p 0.12 TV TS
35.3% 12.3% 10.4% / 27137 EF- PAUP4.0b10 PTPtest
la 504 bp 95 p 0.01
18.8% 55 ATGC Kim andJansen 1998 Christopher
24.2% 22.0% 26.2% 27.6% / and George 1999 Pollitt et al. 2005
24/11
22.6% / 2.2
R 13/12 3 coll 3 MP ML
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DNA Knight ~ Mindell 1993
Simon et al . 1994 / R 2.0
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Fig. 1 The substitution saturation analysis of mitochondrial COIl 3

and EF-1a partial genes of 9 species of Coliadinae from China
TS Transition TV

Transversion .
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Fig. 2 MP tree based on combined data of COl gene and EF-1a partial gene sequences
g & p & q
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The three numbers above each branch of the phylogenetic tree are the support values constructed by using MP ML and BI methods respectively.
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