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, 10 000 r/min 5min, DQ 282635
, 100 TE , 4
122
(n ) GenB ank P450
Scott  ° P450 ,
(8] 1 2000 bp
1 000 bp
Fi 5-GAG GTI GA (CT) ACI TTC ATG 750 bp
TTC GA (AG) GGICAC GA (CT) AC-3; -
Rz 5-CTG ICC GAT (AG) CAG TTI CG o
(GCT) GGI CCI GC (GC) I (AT) GAA (GCT) e
GG-3
123 PCR PCR . 10x Buffer
5, 10 mmolAL dNTP 5 (L, 25 mmolA 1 ®ONA  PCR

M gClz 3 (L, TagDNA Q3 (5U/L),Fu

R2 24, DNA 4 i,
50 w , PCR 194
4min;94 1min,5% 1min,72 2
min, 30 ;72 10min; 4
124 PCR PCR
1 5% , ,
DNA T/
A Pgem-T easy ,
DH 5x
AMP") LB ,
) ’ [9]1
EcoR | ,
1
125 DNA Club
DNA , Gen-
Bank , B last
, Clustaw EB |
2
21 PCR
PCR 1 5% ,
1 DNA '
DNA 600 bp ,
22 DNA
DH5x 1
2 2 ,
603 bp, 201 , , 177
GemBank,

M. DNA ; L PCR
Fig 1 PCR product fron dNA
of Ostrinia f urnacalis
M. DNA marker, 1 PCR product

2 3 ONA
CYP4
CYP6 ,
3 CYP4
1
1 P450
P450

Tablel Homologous comparison of the cloned sequence
w ith correpponding part of other membersof P450 gene

/%
M ember Source Homology
CYP4G16 42
(AAL 58550) A nop heles gam biae
CYPAV 4 53
(AA T 08965) H elicoverpa amigera
CYP4 a1
(AA T08963) H elicoverpa amigera
CYPAV 1 47
(AAA 58251) M anduca sexta
CYPAV 7 37
(AAM 54723) H elicoverpa zea
CYPAV 6 40
(AAM 54722) H elicoverpa zea
CYPGA 1 19
(AAA 57305) M usca danestica
: CYP4G16 Ranson H; CYP4, CYPAJ 4 AiY;
CYPAV 1 Snyder M J; CYPAVI 7, CYPAV 6 Sasabe M ,
CYPGA 1 CherbasL

Note The cited data of CYP4G16 from Ranson H; CYP4,
CYPAV 4from AiY; CYPAV 1 from SnyderM J; CYP4M 7,CY P4V 6
from SasabeM ,CYPGA 1 from CherbasL.

1 ) CYP4
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, 37% 53% P450 P450

: 46% CYP4
[1]

1E v b 1T F M F E GG H D T T A T G L 1 F L

1 GAGGTGGATACGTTCATGTTCGAAGGGCACGACACAACAGCGACGGGACTAATATTTTTG
21 L M L L A N N K D A Q@ V N = N Q N N C I
61 TTAATGTTACTGGCTAATAATAAAGATGCTCAGGTAAATTGAAATCAAAATAATTGTATA
41 L R L v N S§ I Y §S§ § * K C F L L L Q D K
121 CTTCGGCTTGTTAATAGTATATATTCAAGTTAAAAGTGTTTTCTTTTATTACAGGATAAA
61 I A A E L K E I F 6 Q@ S K @ P L T M D D
181 ATCGCAGCTGAATTAAAGGAAATATTTGGGCAGTCTAAACAACCTCTTACCATGGATGAC
81 L S K M K vy L b ¢ ¢ I K E 6 L R L Y P P
241 CTGTCCAAGATGAAGTATTTGGATTGTTGTATTAAGGAGGGCCTACGTCTTTATCCTCCA
101 v P F I 8§ R N I T E S Vv E L S M F V E C
301 GTACCTTTTATTAGCCGCAATATTACTGAAAGCGTCGAACTGAGTATGTTTGTAGAGTGT
121 v = v R Y I R I I L H F % I L F N F Q A
361 GTATGAGTAAGGTATATTCGTATAATCTTACATTTCTAAATTTTATTTAACTTTCAGGCA
141 1 L P Y @ L Vv R C Vv T F I F M I Y I V E
421 ATTTTACCGTACCAGTTGGTACGATGTGTCACATTCATATTTATGATTTACATCGTAGAG
161 R I ¢ T X T @ M § L F P K GG F Y R K I A
481 AGGATTTGTACGAAAACCCAAATGAGTTTATTCCCGAAAGGTTTTTACCGGAAAATAGCG
181 s A D T P T H T Y P F S A G P R N C 1 G
541 TCGGCAGACACCCCTACGCATACATACCCCTTTTGCGCCGGCCCCCGCAACTGTATTGGC
201 @

601 CAA

2 P450
, 603 bp, 201 ,
Fig 2 Cloned sequence data from O strinia furnacalis and deduced sequence of amino acid
The underlined sequence represents primers the cloned sequence consists of 603 bp,

201 amino acid residues are deduced, * means teminator

3 index)

[10]
DNA , : P450
CYP4 ,
CYP4 ,  PCR P450
603 bp P450
) P450 ,

, P450 I P450 DNA
1

PCR , D | (Segmental divergence
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query 00— ------ EVDTFMFEGHDTTATGLIFLLMLLANNKDAQVNZNQNNCILRLVNSIYSSZKC 53
CcypP4Gle @ ---—---- EVDTFMFEGHDTTAAGSSFFLSMMG-----—-—-—-—--——-—-——==-~— VHQQ--- 29
cypd 000 @ —----—- EVDTFMFEGHDTTAGGLTYCFMLLANHKE---------—--————————— w0 29
CYpP4M6 = ------ EEVDTFMFEGHDTTAGGLTYCFMLLANHKE -~ - - - = - - - - e e e e e e oo - 30
cyp4aM7 00 === QEEVDTFMFEGHDTTASGLTFMFMLLAHHKD - - -~~~ =—- ===~ —-c—-m e 31
cypdM4 00— EVDTFMFEGHDTTAAGLTFCFMLIANHKD--- - === ===~ —m e ——— 29
CYPAM1 ~ emememmmmmmmmme—— - TASGLTFCFMLLANNKH----—--—--=--—=~~—mcw-—-o 17
CYPBAL TFNELAAQVFVFFLGGFETSSSTMGFALYELAQNQQ-——-~~——-———-—-—-—~—————— 36
query FLLLQDKIAAELKEIFGQSKQ-PLTMDDLSKMKYLDCCIKEGLRLYPPVPFISRNITESV 112
CYP4AGl6 ---IQDKVIQELDEIFGESDR-PATFQDTLEMKYLERCLMETLRMYPPVPITIARSLKQDL 85
CYP4 ---AQDKILEELKEILGDNKR-PITMEDLPKMKYLERCIKESLRLFPPVHFISRSLNETV 85
CYP4M6 ---AQDKILEELKEILGDDKR-PITMEDLPKMKYLERCIKESLRLFPPVHFISRSLNETV 86
CYP4M7 ---IQDKIVEELNEILGDSDR-WLTMDDLAKMKYMERCIKESLRIYPPVHFISRKLNETT 87
CYp4M4 --—-IQDKIVQELDDIFGDSDR-PIKMEDLSKMKYLECCIKESLRMYPPVHFISRNLNEDT 85
CYp4M1 ---IQDKIVAELDDIFGDSTR-PANMEDFAKMRYLECCIKESLRLYPPVHFISRNINEPV 73
CYP6A1 - --LODRLREEVNEVFDQFKEDNISYDALMNIPYLDQVLNETLRKYPVGSALTRQTLNDY 93

ol T - B ST S .o T N R
query ELSMFVECVZVRYIRIILHFZILFNFQAILPYQLVRCVTFIFMIYIVERICTKTQMSLFP 172
CYP4G16 KLASSDIVVPAGATITVATF-KLHRLESIYPNPDV--~--w-ccmmm e e e e e e FNP 122
CYP4 TLSNYKIPA---GTFCHIQIYDLHRRADLFKNPTA----——--—--—-——-—-—-———-—-——— FDP 120
CYP4M6 TLSNYKIPA---GTLCHIQIYDLHRRADLFKNPTS----—----------——-—-—-——~ FDP 121
CYP4M7 VLSGYQVPA---DTLCHIPIYDMHHREDLFEDPER----—----—--—=~--—-=-—-—-———- FDP 122
CYP4M4 VLSKYTVPA---GTFCHILILDLHYRPDLFKNPHQ----------—----—--—--——- FDP 120
CYprP4M1 KLNNYEGQG---DTSCFVFIYDLHRRSDLFKNPSV~-—-~--—-——-—-~———~————~———~ FDP 108
CYP6A1 VVPHNPKYVLPKGTLVFIPVLGIHYDPELYPNPEE —————————————————————— FDP 131
R : .o RN *
query KGFYRKIASADTPTHTYPFCAGPRNCIGQ-——----——--—-—-——-—-—-————-—-————————— 201
CYP4G16 DNFLPEKQANRHYYAFVPFTAGPRNCIGQ-—~~~=——~--~—-— - - mmm e e e 151
CYP4 DRFLPENSVGRHPYAYTPFSAGPRNCIGQKFAMMEMKIAVAEVLREFELQPVTRPSDIRM 180
CYP4M6 DRFLPENSVGRHPYAYIPFSAGPRNCIGQKFAMMEMKIAVAEVLREFELQPVTRPSDIRM 181
CYpP4M7 DRFLPENSVGRHPYAYTIPFSAGPRNCIGQKFAMLEMKIAVAEVLRKFELKPVTKPSEIEF 182
Ccyp4m4 DRFLPENSVGRHPYAYIPFTAGPRNCIGQ-----------—-—-—-———-———————-—«~= 149
CYP4M1 DRFLPENSVGRHPYSYIPFSAGPR---- ==~ - - - e e e e e e e e e e - — 132
CYP6A1 ERFSPEMVKQRDSVDWLGFGDGPRNCIGMRFGKMQSRLGLALVIRHFRFTVCSRTDIPMK 191
- * H -

guery =00 0mmmm e m

CYP4Gl6 e mm e e e e

CcYP4 TADAVFRNEGPVEVTFVKRQ------ 200

CYP4M6 IADAVFRNDGPVEVTFVKRQ -~~~ 201

CYP4M7 IADLVLRNNGPVKVNFVKRK~~ -~~~ 202

CYPAM4  mmmm e

CYP4M1 ~  ——mmmmmmmm e

CYP6A1 INPESLAWTPKNNLYLNVQATIRRKMK 217

3 P450

“ ” KTt} NT] oo
- ’ o y o

Fig 3 Homologous analysis of cloned P450 amino acid sequence from Ostrinia f urnacalis and
oorreponding sequences of other ources of P450 member

- " means themissing anino acid residues” * ” means that the identical residues” : " means conserved substitutions

. " means sami-conserved substitution
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Cloning and sequence of dMNA fragments of cytochrome P450
from Ostrinia f urnacalis

FENG Ji-nian,DENG Xue-hua

(K ey L aboratory o Plant Protection and PestM anagement,M inistry & Education & Entanology M useum,
N orttw est A & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: W ith genomicDNA of Ostrinia f urnacalis field natural population as the tamplate, and a pair
of degenerate primersw ere designed according to the conservative an ino acid sequencesof insect P450 from
GenBank, a gecific DNA fragment w ith 603 bp w as obtained, encoding 201 amino acid residues Homolo-
gous analysisw as done on the deduced amino acid sequence to GenBank through B last and ClustaW EB |
ftw are, and the results demonstrated that the sequence had as high as 37%- 53% identity to membersof
CY P4 fanily, and suggested that the sequence belongs to CY P4 fam ily.

Key words Ostrinia f urnacalis, cytochrome P450; gene cloning; homologous analysis



