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YR ZET Wk ( Heliothis virescens) CSPs: HoirC-
SP1(AY101512), HuirCSP2(AY101511) , HvirC-
SP3(AY101513); H ¥k & ik (Mamestra brassicae)
CSPs: MbraCSPA1 ( AF211177 ), MbraCSPA?2
(AF211178), MbraCSPA4 (AF211180) , MbraCS-
PA5 (CAF211181), MbraCSPA6 ( AF255918) , Mb-
raCSPB1(AF211182), MbraCSPB2 ( AF211183),
MbraCSPB3 ( AF255919 ), MbraCSPB4
(AF255920); 4H B K Mk (Manduca sexta) CSPs:
MsexSAP1(AF117574) , MsexSAP2 (AF117592),
MsexSAP3 (AF117585) , MsexSAP4 (AF117599),
MsexSAP5 (AF117594) 5 ¥y 8K W ( Trichoplusia
ni) CSPs: TniCSP(AY456191); & k241 (Cho-
fumiferana )  CSPs: CfumCSP1
(AY426538), CfumCSP2 ( AY426539); % At
(Bombyx mori) CSPs: BmorCSP1 ( AF509239),
BmorCSP2(AF509238); /NHb % B (Agrotis ipsi-
lon) CSPs:AipsCSP(AY301978); fill A\ 48 (Cac-
toblastis cactorum) CSPs:CcacCLP1(U95046) ; 4
# W (Helicoverpa armigera) CSPs:; HarmCSP
(AF368375); & M #8 4 B (Helicoverpa zea)
CSPs:HzeaCSP(AF448448) ; MJE RME (Drosoph-

ristoneura

BETH . HEKARFS RS TH (31071713) FIECE #6555 5B 0 -E 2Rk 8 % TR B 42 (20094404110019)
W& g AL, DR . RORFHS /T4 Y%, E-mail: liuxiaolei2001@126. com
EIRER . ST, B0, Dy . RAEFE, E-mail: humy@scau. edu. cn



178

NI S N

%30 &

ila melanogaster) CSPs:DmelOS-D (U02546); &
W2 ( Locusta migratoria ) CSPs: LmigCSPI-1
(AY149648), LmigCSPI-5(AY149652), LmigC-
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LmigOS-D2 ( AJ251076 ), LmigOS-D3
(AJ251077), LmigOS-D4 (AJ251078), LmigOS-
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0.51
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0.34

0.25

B I e Transition and transversion

0.08

0.4167 0.8333

B IF RN CE 1), DL ARAT A 5 DA AT 58 B v o ]
o 4 L DR A 21 (Y HE AL R 2 AT SR Y

Vv (2nd)

Vs (3rd)

s (all)

< (all)

1.2500

1.6667 2.0833 2.5000

K80 % K80 distance
s: ¥4t Transition; v:Hifft Transversion; lst.2nd.3rd: 53l L REHFAIHE 1.2.3 /i 1st.2nd.and 3rd nucleo-

tide site of codon; all: #/N%F A codon.
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The result of substitution saturation (K80 distance)
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Fig.2 Neighbor joining phylogeny of CSPs from insects
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Evolution analysis of the insect chemosensory protein gene family

LIU Xiao-lei WENG Qun-fang HU Mei-ying LI Ya-nan YI Xin
Laboratory of Insect Toxicology ,South China Agricultural University/Key Laboratory of
Natural Pesticide and Chemical Biology ,Ministry of Education of China ,Guangzhou 510642 ,China

Abstract  The phylogenetic trees of the insect chemosensory proteins (CSPs) gene from 59 se-
quences of CSPs in 23 species under 7 orders published in GeneBank were generated by MEGA 5. 0.
Complete comparisons of CSPs sequences were used to determine the rates of synonymous(Ks) and
nonsynonymous(Kn) codon substitutions and the ratio of Kn/Ks was calculated to estimate of the selec-
tion pressure on CSPs genes in insects. The Kn/Ks ratio was far less than 1,suggesting that CSPs may
be evolving under negative selection. By the site-specific model in PAML 4. 4, 6 amino acid sites under-
going positive selection were detected,5 of them were in the important function regions.

Key words insect; chemosensory proteins; gene; evolution
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