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Clone and identification of a cDNA fragment of CYP6 gene from
deltamethrin-resistant strain of Aedes albopictus
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Abstract ; [Objective] To obtain a cDNA fragment of CYP6 gene from deltamethrin-resistant strain of Aedes albopictus
- [Method] A pair of degenerate primers according to the homologus amino acid sequences of CYP6AL, CYP6D! in
Musca domestica and CYPOSE in Culex quinquefasciatus were designed and used to amplify CYP6 gene from total RNA of
deltamethrinresistant strain of Ae- albopictus by RTPCR technique- The cDNA fragment was recombinated with
pUC19. and cloned into JM109. A positive clone was selected for sequencing- The deduced amino acid sequence was
subjected to homologous analysis- A dendrogram was constructed by the use of PC/GENE sequence analysis software -
[Results] A nucleotide sequence of 240 bp was obtained- The cloned sequence identity to members of CYP6B, CYP6A
and CYPSE is from 36.3%6 to 46.8%0, to CYP6D1 is 29.1%0, 1o CYP4CL, CYP4D1 and CYP4DZ2 is 33.3%, 32.9%
and 29.9% respectively - The constructed dendrogram showed a similar result to homologous analysis- [Conclusions] The
cloned sequence is a structural gene fragment from one of members of CYP6 family -
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GAAACTTTGAGGAAGTACCCCCCGGCATCCAATCTAACCAGAACAGTATCTAAGGATTAC
ETLRKXKYPPASNLTR RTVSXDY
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AAGCTCCCCAATAGTAATGTAGTCOCGCAGCAAGGGTCCAAAGTGGTTGTACCGGTGTAC
KLPNSNVVPQQGSKVVYVYPVY
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GCCCTCCATCACGATCCAGAGTACTACCCCAAACCGGATAAGTACGATCCGGATCGATTC
ALHHDPEYYPEKPDI KTYDPDRFEF
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ACACCGGAAGAGGTGGCGAAACGGAATCCGTACTGTTTCCTGCCCCTTCGGTGAAGGCCC
TPEEVYAKRNPYCFLPLRS-RTP
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Fig- 1 The cloned sequence data from Aedes albopictus
resistant strain and deduced sequence of amino acid-
The underlined sequences represent primers- The cloned sequence con~

sists of 240 bp. Amino acid residues are deduced
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Table 1  Homologous comparison of the cloned sequence with

corresponding part of other members of P450 gene

Identical number  Homology

Member Source of residucs ( %)
CYP6AL i o) 37 46.3
CYP6A2 LR 29 36.3
CYP6BL R e D) 32 40.5
CYP6B2 Fas gD 32 40.0
CYP6B3 R e D) 30 38.0
CYP6B4 il 37 46.8
CYP6B5 2577 FE D 37 46.8
CYP6B6 Fodd D 32 40.5
CYP6B7 Fd di D 31 39.2
CYP6D1 i 16 23 29.1
CYPSE B g 17 37 46.3
CYPACL 5% g D 26 33.3
CYP4D1 gl 26 32.9
CYP4D2 D 23 29.9
CYP3A1 Y 32 41.0
CYP3A2 B 34 43.6
CYP3A3 D 30 38.5

1) These data are obtained from Swissprot Database- CYP6 A 2 de-
rives from Waters LC. et al- 1992. CYP6BI from Prapaipong H. et al-
1994. CYP6BZ from Wang X P et al- 1995. CYP6B3 from Hung CF et
al- 1995. CYP6B4 from Hung C F et al- 1997. CYP6B5 from Hung C F
et al- 1996. CYP6B6 . CYP6B7 from Ranasinghe C. et al- 1998. cyp4cl
from Bradfield J Y. et al- 1991. CYP4DI from Gandhi R. et al- 1992.
CYP4DZ2 from Frolov MV et al- 1994. CYP3AL from Gonzalez F J, et al-
1985. CYP3AZ2 from Gonalez F J. et al- 1986. CYP3A3 from Watkins P
B et al- 1985
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AEDR

CYP6B1
CYP6B3
CYP6B4
CYP6B5
CYP6EL
CYP6B2
CYP6B6
CYP6B7
CYPeAL
CYP6A2
CYP6D1
CYP3Al1
CYP3A2
CYP3A3
CYP4D1
CYP4D2
CYP4C1

AEDR

CYP6BL
CYP6B3
CYP6B4
CYP6B5
CYP6E1L
CYP6B2
CYP6B6
CYP6B7
CYP6A1
CYP6A2
CYP6D1
CYP3A1
CYP3A2
CYP3A3
CYP4D1
CYP4D2
CYP4C1

B2 BOFEELIE P40 EE DNA REREERFIS5E

ETLRKYPPASNLTRTYSKDYKLPN-SNVVPQQGSKVVVPVYALHHDPEYY 49
ETLRKYPVADFTQRNAKTDYVFPG-TDITIKKGQTIIVSTWG IQNDPKYY 49
ETLRKYPVGDFTQRNAKTDYVFPG-TDITIKKGQTI IVSTWG IQNDPKYY 49
ETLRKYPVADILLRNAKADYAVPG-TNVTLKKGQTVVVSGFGIHYDPKYY 49
ETLRKYPVADILLRNAKADYAVPG~TNVTLKKGQTVVVSGFGIHYDPKYY 49
ETLRKYPPYANLFREITKNYKVPE-TDITLEKGYRVVIPYYGIHHDPDIY 49
ETLRMYSIVEPLQRKAIRDYKLPG-TDVYIEKDTVVLISPRGIHYDPKYY 49
ETLRMYSIVEPLQRKATRDYKIPG-TDVVIEKDTIVLISPRGIHYDPKYY 49
ETLRMYSIVEPLQRKATRDYQIPG-TDVVIEKDTMVLISPRGIHYDPKYY 49
ETLRKYPVGSALTRQTLNDYVVPHNPKYVLPKGTLVFIPYLG IHYDPELY 50
ETLRLYTLVPHLERKALNDYVVPGHEKLVIEKGTQVIIPACAYHRDEDLY 50
ETTRKYPGLPFLNRKCTQDFQVPD-TKLTIPKETGI I ISLLGIHRDPQYF 49
ETLRLYPIGNRLERVCKKDVEING—~-VFMPKGSVYVMIPSYALHRDPQHW 47
ETLRLYPIGNRLERVCKKDIELDG—--LFIPKGSVVTIPTYALHHDPQHW 47
ETLRLFPIAMRLERVCKKDVEING-——MFIPKGWVVMIPSYALHRDPKYW 47
ETLRMYPSVPLLGRKYLEDCEINGK-—-LIPAGTNIGISPLYLGRREELF 47
ESLRLHPPVPMIGRWFAEDVEIRGK-—-HIPAGTNFTMGIFVLLRDPEYR 47
ESLELFPSVPFIGRVLKEDTKIGDY—-—LVPAGCMMNLQIYHVHRNQDQY 47
* . * . . . .
PXPDKYDPDRFT-PEEVAKRNPYCFLPLRXRP 80
PNPEKFDPERFN-PENVKDRHPCAYLPFSAG— 79
PNPEKFDPERFN-PENIKNRHPCAYLPFSAG- 79
PDPEKFDPERFS~PENVRNRHPCAY IPFGAG- 79
PDPEKFDPERFS-PENVRNRHPCAYIPFGAG— 79
PNPEVFNPERFI~PELSTNRHPMAY IPFGEGP 80
DNPKQFNPERFF-AEEVGKRHPCAYLPFGLGQ 80
DNPKQFNPDRFD-AEEVGKRHPCAYLPFGLG- 79
DNPKQFNPDRFD~AEEVGKRHPCAYLPFGLG— 79
PNPEEFDPERFS~PEMVKQRDSYDWLGFGDGP 81
PNPETRDPERFS-PEKVAARESVEWLPFGDG~ 80
PQPEDYRPERF--ADESKDYDPAAYMPFGEGP 79
PEPEEFRPEREFS-KENKGS IDPYVYLPFGNGP 78
PKPEEFHPERFS~KENKGS IHPYVYLPFGNGP 78
TEPEKFLPERFS-KKNKDNIDPYIYTPEGSGP 78
SEPNIFKPERFDVVTTAEKLNPYAY IPFSAGP 79
ESPDEFRPERFD~--ADVPQIHPYAYIPFSAGP 77
PNPEAFNPDNF-LPERVAKRHPYAYVPFSAGP 78
* . kX
EHXF IR E RS

Fig-2 Homologous analysis of cloned P450 amino acid sequence from Aedes albopictus

resistant strain and corresponding sequences of other sources of P450 member
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