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Clbning and Characterization of Cytochran e P450 CYPGB 7 fran Fenvalerate
Resistant Cotton Bollwomm, H elicoverpa amn igera

TANG Tag CHENG Y whong WANG Cheng-p  ZHANG W en-ji  QIU L-i—hong*
(Deparment of App lied C hem istry, Co llege of Science, China Agriculural Un wersity, Beijing 100094 China )

Abstract A fier optin izing the reaction condition and paran eters of RT-PCR, a dDNA clone of
cytochiom e P450s was ob tained from total RNA of m idgut of 6th instar larvae of fenvalerate resistan t
stran ofHelicoverpa am igera, using specific prin ers fom CYP6B7 gene The dDNA has an open
readng frane of 1515 nuckotdes encoding a protein of 504 an no acils resdues (GenBank Na
DQ497428). Com paring w ih prev busly reported CYP 87 (G enBank Na AF031468), he sin ilarity of
nuckotides and identity of am no acis of sequence were 97 73 and 98 81%, respectively The
sequence was classifed as an allek of CYP@® 7 Norhem B btting analysis show ed that the expressbn
of CYP 87 mRNA in HDFR strains of H. am igera w as significantly higher than that of the HD S
stran suggesting thatCYP B 7 played an in portant role n the resistance ofH. am igera to fenvalerate
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1 RT-PCR
Table 1 Optin zatbn of the param eters of RT-PCR
RT-PCR Param eters o f RT-PCR /A dpstment range
RNA TowlRNA /ML 0. 125 0 25 0.5
Priner/(Hmol/L) 051015
ANTPM ix/(mmol/L) 0010204
M £+ Concentration of M g% /(mmol/L) L013151.820
TfDNA Po lym erase /(U /ML) 0.06 0 10
A nnealing fem perature /C 45, 48 60
Extenton tem perature/ C 68; 72
Extenton tine/m n 225
F nal extention time /m i 7; 10; 15
1. 3.6 Northern 42 & AT 8 St & AR 4 & (2 P450
CYP B7mRNA (3£ & N orthem . P450
\ (FGLGQRNCIG) 1 (AGYET) K
RNA (10 Hg) 1% (ETLR) “PKQIN”
, ., a-["P]dATP . 3
578 bp CYP @7 DNA , :
N orthern 42°C16 h 1 500 bp ! 357bp
15 mL (Low stringency
wash) 2, Smin 15 ml. 00ty
(High strngency wash) 2 | 100 bp
20m in , - 80T
24 h CYP6B7
mRNA
1 1 0% RT-PCR
2 Fig 1 RT-PCR product in 1. 0% agawse gel
: 1: DNA ; 2 RT-PCR
21 RT-PCR Note 1: DNA m aker 22 RT-PCR product
RT-PCR
, G enB ank CYP&B7
(1560 bp)( 1), (AF031468)
RT-PCR : (1) 25 UL , 97. 75%,
Amv/Tfl 5 x 5 0 ML, dNTP 98 81% CYP6B 7
(10 mmol/L) 0. 5 ML, (20 Umol/L) HDFR CYP 6B7 35
L 25 BL 25 mmol/L M gS04 1. 5 HL, AMV 6 (Y68D F87L HS88D M 180T K3535R
(5U/EL) Q 5 KL, Tl DNA (5U /ML) T486I) G enBank CYP®B7 ( 3
0.5HL  RNA Q 25HL  RNA 14. 5 I 2 3 Northemn
(2) RT-PCR 45C 45mn 94C  CypeB7 mRNA
2mmn 94C 30 5 48C lmn N orthem ( 4) . CYP&®B7
68C 2min 40 , 68C 10min 4C  _pna ’
22 HDFR  CYP 687 mRNA
’ HDS 35
1 557 hp 1:515 bp. 504
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2 HDFR

TCATAACAAGGTCATCAACGGTTGTGTAAACAGCTCCTCAAAATGTGGGTCTTATATCTA
5.3 P, MW VLY.L
CCGGCAGTGCTATCAGTGCTAATCGTTACCCTTTATTTATATTTTACAAGAACATTTAAC
PAVLSVYLIVTLYLYFTRTTFN
TATTGGAAGAAACGAAATGTTCGTGGGCCGGAACCAACTGTATTCTTCGGGAACTTGAAG

Y WKKRNVRGPEPTVFFGNLEK
GATTCAACCCTTCGCAAGAAAAATATAGGAATAGTGATGGAAGAAATTTACAACCAGTTT
DSTLREKEKNTIGTIVMEETLYNRQ QF
€CGGATGAAAAGGTGGTTGGAATGTATAGAATGACCACACCCTGCCTACTGGTACGTGAT
PDEKVYYGMYRMTTPCLLVYRD
TTGGATGTGATTAAACATATCATGATTAAAGACTTTGAAGCGTTCCGTGATCGTGGCGTG
LDVIEKHIMIEKDTFEAFRDTRGEGYV
GAATTCAGTAAGGAAGGATTGGGACAAAACTTGTTCCACGCTGACGGAGAAACGTGGAGA
EFSKEGLG QNLTFHADGETHWR
GCATTAAGAAACAGATTTACACCTATTTTCACATCTGGTAAATTGAAAAACATGTTTTAT
ALRNRFTPIFTSGEKTLEKNMEFPF.Y
CTTATGCATGAAGGTGCTGATAACTTTATTGACCACGTGAGCAAAGAGTGTGAAAAAAAA
LMHEGADNTFTIDIHVYSEKETCEKHK
CAAGAGTTTGAAGTTCACTCCCTTCTCCAGACGTACACCACGTCTACGATCTCATCATGT
QEFEVHSLLQTYTTSTISSC
GCTTTCGGAGTGAGTTATAACAGCATCAGCGATAAAGTTCAGACTCTAGAAATTGTAGAC
AFGVSYNSTI9DKVYQTLETVD
AAGATCATTTCAGAACCAAGTTACGCTATAGAATTGGATTATATGTATCCTAAATTATTG
K1 I1SEPSVYATLIELDYMYPKL.L
GCAAAACTCAATCTTTCAATTATCCCGACTCCTGTACAACATTTCTTCAAAAGTCTTGTG
AKLNLSTIIPTPVQHFFEKS STLYV
GACAACATTATTAGCCAAAGGAATGGCAAACCTGCAGGCCGCAACGATTTTATGGATCTC
DNITISQRNGEKPAGRNTDTEFMDIL
ATACTCGAGCTCCGTCAAATGGGAGAGGTAACTAGTAACAAATATCTTGATGGAGTAACA
I LELRQMGEVTSNEKYLDGVT
TCACTTGAAATTACTGACGAAGTTATATGTGCCCAAGCTTTTGTATTTTACGTTGCTGGA
SLEITDEVICAQAFVFYVAG
TATGAAACCAGTGCAACTACAATGTCCTATTTGATATACCAACTCTCACTTAATCAAGAC
YETSATTMSYLTIYQLSLNGQ QD
GTCCAAAACAAGTTGATAGCTGAAGTAGATGAAGCAATAAAAGCTAGCGATGGAAAAGTA
VQNEKLIAEVDEATIEKASDGEKYV
ACATACGACACCGTGAAGGAAATGAGATACTTGAACAAAGTCTTTGACGAAACCCTTCGT
TYDTVEKEMRYLNEKYFDETLR
ATGTACTCTATAGTAGAACCTCTGCAAAGAAAAGCTACAAGAGACTACCAAATTCCTGGA
MYSIVEPLQREKATRDYQIPG
ACTGATGTCGTCATTGAAAAGGATACCATGGTTTTAATATCTCCAAGAGGCATTCACTAT
TDVVIEKDTMVYLTISPRGTIHY
GACCCGAAATATTACGACAACCCTAAACAATTCAACCCTGATAGATTCGATGCGGAGGAA
DPKYYDNPLKGQFNPDRTEFTDATEE
GTGGGCAAACGTCACCCGTGCGCGTACTTACCATTCGGACTTGGACAAAGGAATTGCATA
VGKRHPCAYLPFGLGQRNTCTI
GGCATGCGGTTTGGCAGACTTCAATCTCTACTATGCATCACGAAGATTTTATCCAAGTTC
GMRFGRLQSLLCITEKTILSTEKTF
AGAATAGAGCCATCGAAAAATACCGACAGAAACTTACAAGTTGAACCACGCCGTGTTATT
RIEPSKNTDRNLG QVEPRRVI
3.5 P,
[CGATCCTTCTAACATAGAATT]

ATTGGACCGAAAGGAGGAATACGTGTGAACATTGT!
I1G6GPKGGTIRVNTIVPRIEKTIUVS

P450 cDNA

Fig. 2 dDNA sequences and deduced an no acid encod ng cytochiome P450 DNA fran m idgut of H. am igera

[ K

> (Py)

’

(P)

Note The transhtion start and sop codon the conseved I , K helx and PKQIN dan ain hen e-binding dom ainsw ere und erlined

The upstrean prim erw as in bold and dow nstrean prm erw as boxed
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MWVLYLPAVLSVLIVTLYLYFTRTFNYWKKRNVRGPEPTVFFGNLKDSTLRKKNIGIVME 60

CYP687

ETYNQFPYJEKVVGMYRMTTPCLLVRDIFHV IKHIMIKDFEAFRDRGVEFSKEGLGQNLFHA 120

HDFR
CYP6B7

D LD

DGETWRALRNRFTPIFTSGKLKNMFYLMHEGADNF IDHVSKECEKKQEF! EVHSLLQTY'[E 180

HDFR
CYP6B7

STISSCAFGVSYNSISDKVQTLEIVDKIISEPSYAIELDYMYPKLLAKLNLSIIPTPVQH 240

T HDFR
CYP6B7
HDFR

FFKSLVDNIISQRNGKPAGRNDFMDLILELRQMGEVTSNKYLDGVTSLEITDEVICAQAF 300

CYP6B7
HDFR

VFYVAGYETSATTMSYLIYQLSLNQDVQNKLIAEVDEAIKASDGKVTYDTVKEL@YLNKV 360 CYP6B7

R HDFR

FDETLRMYS IVEPLQRKATRDYQIPGTDVVIEKDTMVLISPRGIHYDPKYYDNPKQFNPD 420

CYP6B7
HDFR

RFDAEEVGKRHPCAYLPFGLGQRNCIGMRFGRLQSLLCITKILSKFRIEPSKNTDRNLQV 480

CYP6B7
HDFR

EPRRVIIJIGPKGGIRVNIVPRKIVS 504
-1

3 HDIR

CYP@7

CYP6B7
HDFR

GenBank CYP @B7(AF031468)

Fg.3 Comparison of the deduced an no acid of cytochrome P450 gene n HD FR strain of
H. amigera w ith hat of CYP@B 7 (AF031468) in G enB ank

. Note The different an no acid w ere boxed

CYP6B7 mRNA

rRNA

m

HDS HDFR

4 Northern
Fig. 4 Northern B btting analysis of expression
of CYPO6B7 mRNA n HD S and HD FR
strains ofH. am igera
: A Northem CYP6B7 mRNA;
B. ¥ RNA (10H g/ )
Note A.CYP6B7 mRNA; B. Rehtive RNA anounts perw ell on
the Vo agaw se gelfollow ng electropho resis and visualzed

w ith ehidim brom ide (10 Hg/hne).
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