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09 SEYYYPQIFAEKAPGADTPEEK
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127 Y KX ME AAFEFFNTIFLEGHQ
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63 V SP FEV AGFTDFSKTYANT VA
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199 6 CL EF KK TYFD *

703 TAAMATATTTCTATATTTTTAAATATATTTTTTTAAAAAAGT TT]AATARAJAATA
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Tab. 1 The GST proteins 14 Dipteran species and C. elegans that are homologous to DaGST and used for sequence
and phylogenetic analysis, with percent identity and similarity compared with GST proteins of D. antiqua
GenBank — R MR GenBank —F R MR
o oenb i o
Vi ] 5 /% /% i 8] 5 i /% /%
24 G5 i XL I 42 B
AAA29287.1 84.6 92.3 ACP27595. 1 67.3 79.8
L. cuprina Chironomus tentans
i) Eailve
ADD20585. 1 81.3 91.8 ADK66959. 1 66. 8 80. 8
G. morsitans morsitans Chironomus riparius
AR ) PR ;
XP_002054337.1 78.9 88.5 AAG38507. 1 64. 6 77.0
D. wvirilis Anopheles dirus
0L e T P i
AAKG66764. 1 78.0 89.0 BAH59438. 1 64. 4 78.3
D. simulans Culex quinquefasciatus
AR IR S i IX] L ST Fe 15t
AAO19738. 1 76.1 88.0 CAB03592. 1 64.1 78.5
B. papayae Anopheles gambiae
L B W i R AR
CAH58743. 1 72.0 81.5 ABG56084. 1 63.3 77.6
Episyrphus balteatus Mayetiola destructor
EYCE S 75k
AAM52032. 1 69. 8 79.3 NP_491070. 1 30. 3 45.7
Drosophila melanogaster C. elegans
K
CAA63945. 1 67.6 79.5

Musca domestica




%43 E OFLF . ABARHERSESBEBEAFRN TR S F A T 27
5 15 25 35 45 55 65
FRURRN AR R USRS DR IR DR I PR R P R
D. antiqua -MDFYYLPGS| APCRSVIMIA KALGIKLNKK LLDLDAGEHL KPEFIKLNPQ HTIPTLVDGD @
L. cuprina -MDFYYLPGS| TPYHSVIMTA KALGIELNKK LINLQAGEHL KPEFLKINPQ HTIPTLVDGD FALWESRA
D. virilis MADFYYLPGS| APCRSVIMVA KAVGVELNKK LLNLQAGEHL KPEFLKINPQ HTIPTLVDNG FALWESRA
M. domestica -MDFYY APCRSVIMTA KALGIELNKK LLNLFEGEHL KPEFLKINPQ HTIPTLVDNG FAMWESRA
C. riparius -MDFY APCRAVQMTA AAVGADLNLK FLNLMAGEHM KPEFTKINPQ HVIPTLVDGD FALWESRA
A. gambiae -MDFYY APCRAVQMTA AAVGVELNLK LTDLMKGEHM KPEFLKINPQ HCIPTLVDNG E
AR & AR doloick % %k k sk k ok k sk ok k sk sdoick ek k doick k docioioick % sjolololok
75 85 | ?5 105 11|5 12|5 | 13]5 |
D. antiqua VYLVEKYGK- NDSLYPKCPK KHAVVNQRLY FDMGTLYFSF SEYYYPQIFA KAPADPEKYK KMEAAFEFFN
L. cuprina VYLVEKYGK- NDSLFPKCPK KRAVINQRLY FDMGTLYKSF ADYYYPQIFA KAPADPELYK KMFAAFDFLN
D. virilis VYLVEKYGK- TDSLYPKCPK KRAVINQRLY FDMGTLYQSF ANYYYPQVFA KAPADPEAFK KIFAAFDFLN
¥. domestica VYLVEKYGKQ NDPLYPSCPK KRALINQRLY FDMGTLWKSY ADYAYPQFRE NKPADPELLK KFESALEFLN
C. riparius VYLIEKFGK- EE-LFPKCPK ARAVINQRLY FDMGTLYQKF ADYYYPQLFA KAPADPEKFK AMETAMGFFN
A. gambiae TYLAEKYGK—- DDKLYPKDPQ KRAVVNQRMY FDMGTLYQRF ADYYYPQIFA KQPANPENEQ KMKDAVGFLN
AR E AR ok sk dok % %k ok ok ook % soioicicick * ik ok ok % Kk
T T L I o T B L R
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D. antiqua IFLEGQQYAA GDFLSVADLA LLATVSPFEV AGFDFSKYAN VAKWYAHVKT VAPAFDENWE GCLEFKKYFD-
L. cuprina TFLEGHQYVA GDSLTVADLA LIASVSTFEV AGFDFSKYAN VAKWYANAKT VAPGFDENWE GCLEFKKFFN-
D. virilis TFLEGQTYAA GDSLTVADIA LVASVSTFEV AGFDISKYAN VNKWYENLKK VCPGWDENWA GCQEFKKYFE-
¥. domestica IFLSQSKYAA GETMTLADLA ILASVSTFDV VQMDLSKYFH ILRWYNMIKD TAPGADENWA GCLEMKKYFKK
C. riparius  TFLDGSKYAA GDSLTVADIS LVATVSTYDA AGFDLTKYPN VNEWFQLCKS TVPGYDINQA GIDEFKKFFD-
A. gawbiae SFLDGHKYVA GDSLTIADLS ILATISTYDV AGFDLAKYQH VAAWYENIRK EAPGAAINQA GIEEFKKYFEK
HEE AR sk ok ok ok ok * % % ek * * ok ok ok okk %
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Cloning and Sequence Analysis of Glutathione S-transferase Gene in Delia antiqua

XIA Jie, CHEN Bin, HAO You-jin, SI Feng-ling

(Institute of Entomology and Molecular Biology, Chongqing Engineering Research Center of Bioactive Substances,
Chongqing Key Laboratory of Animal Biology, Chongqing Normal University, Chongqing 401331, China)
Abstract : Glutathione S-transferase (GST) is a kind of detoxifying enzymes widely existing in insects. Its peroxidase vitality can
protect the organisms against endogenous or oxide damage. The insect resistance to some pesticides is relative to the expression
quantity of GST, and past research of insect GST mainly focused on the important role in the formation of pesticides resist-
ance. This kind of genes can be used as the target of insecticide to design and develop new pesticides. In this research, the full
length of GST ¢DNA of the onion maggot (Delia antiqua) was cloned using RACE technique (GenBank access number:
JQ625502). The result showed that the full length of cDNA is 874 bp long, with an open reading frame (ORF) of 627 bp, en-
coding a protein of 208 amino acids with a calculated molecular weight of 23. 9 kD and theoretical isolectric point of 5. 83. The
deduced amino acid sequence has the highest identity with that of Lucilia cuprina based homological analysis, and a phylogenic
tree was inferred with homological GST sequences from other insects. The results provide a base and information frame for fur-
ther research of the GST gene, and contribute to the related research of the insecticide resistance mechanism and development
mechanism about Delia antiqua

Key words: Delia antiqua ; Glutathione S-transferase; GST gene; sequence analysis; phylogenetic tree

(FriEsmE 7 3%



