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Molecular cloning and nucleotide sequence of CYP6BF1
from the diamondback moth, Plutella xylostella

Hongshan Li 2, Huaguo Dai tand Hui wei 1!

&ROOHJH RI 30DQW SURWHFWLRQ 1DQMLQJ $JULFXOWXUDO 8QLYHUVLW\
<DQFKHQJ $FDGHP\ Rl $JULFXOWXUDO 6FLHQFHVY <DQFKHQJ &KLQD

Abstract

$ QRYHO F'1$ FORQJ HQFRGLQJ D F\WRFKURPH 3 ZDV VFUHHQHG IURP Wi
Plutella xylostela / /HSLGRSWHUD <SRQRPHXWLGDH 7KH QXFOHRWLGH VHTXH
&<3 %) ZDV GHWHUPLQHG 7KLV LV WKH ILUVW IX0O RuteRkykteNaH TXHQFH F
/| 7KH F'1$ LV ES LQ OHQJWK DQG FRQWDLQV DQ RSHQ UHDGLQJ IUDP
HQFRGLQJ D SURWHLQ RI DPLQR DFLG UHVLGXHV ,W LV VLPLODU WR W
LQFOXGLQJ &< 3Dénfeskarig pastinacella 7KH *HQ%DQN DFFHVVLRQ QXPEHU LV

&LWH WKLV SDSHU DV

/L + 'DL + DQG :HL + OROHFXODU FORQLQJ DQG QXFOHRWLGH VHTXHQFH RI &
Plutella xylostella S Journal of Insect Science DYDLODEOH RQOLQH LQVHFWVFLHQFH RUJ

.H\ZRUGV LQVHFWLFLGH VXVFHSWLEOH VWUDLQ F\WRFKURPH 3

&RUUHVSRQGHQFH OKV #VRKX FRP

S5HFHLYHG $SULO _ $FFHSWHG $XIXVW _ 3XEOLVKHG '"HFHPEHU

&RS\ULJKW &UHDWLYH &RPPRQV $WWULEXWLRQ KWWS FUHDWLYHFRPPRQV RUJ OLFHQV!
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Introduction ZDWBHQARU PLRQFHEZDWK RQ[HBLWK

G1735QDVHO/9 DQGGR2 DWf &IRU
&\WRFKLBRPHJHQI-HIVUFDVXSHUIDPQ_@}_.,LQ f&IRU PLQ7TKHUHSURG XFUWHP

QXFOHRWMIXIHGARRUM KDQ = WKHVHS &b iagrc1$ WH P 'S OFDEWED LIDERSY H
JH Q HOD YEH HUDH J LV RUKIKES GDWDEDé)}HsoJ&mDT1$VFDQWK&DLRUSULPHuv
rgfLméag&wggggg%gmégypwe%ﬁ[7Kw\vwmpmst&lRUPLQNKHQF\FOHV
DF G T X H OHEON R O :KREQ@XDQJRRIS7 385 f& RU VHE f&IRU VHF f&
IRU PLQ DQG ZDV ILQDOO\ NHSW DW
&\WRFKBRPYS 0 DQ PSR UWRQ®

PHWDERGLYRVBODEWHPLFDQWVEQ 7y 14 FOHRWTGHEA WN@ W KHWW PR H U H
GHJUDGDML\H};JLRD(Q/VHFWL\F)LK;}GVW% |ROORZLQJQ N

S\UHWKURRGBYDQRSKRVSRRRXRXQ
FDUEDP DIWHMW XNDPRWR 2SSHQRRWK+ig ¢ 8 $ & 7 $ &7 &7 $*& 7
6FRWW DQG :BQGHUVHQ HW DGOy g * $ * & 7 $$ $ * 7% 7 & &&

TKHHITHRVM\WRFKWBRPHRQRR\JHQDRMHWKH IRUZDUG SULPHU DQG
LQKLE LRMRUKW R[L FRLVSH U P H WIKQW KQH

SHUPHWKULQ UHWWWYWD®&W Culex &*** $ * & 7 && $* &7 *T & $ * & 7T
guinquefasciatus KD YHH HVQV XGD G MOV KH& & $ * $$ $ * & 7 **
TXDQWRWLKHHQ ]\P HD\Q &/ KBEHJUDGRWLRQ

SHUPHWKUEQ WKH HQJ\PHV LQ IRWKUWHHY HUWIHPP AKMSULPHUBVBEHHVLIQHG
SHUPHWKULQ VXY H\6 WAVBEMDY\W LDVGHVFUEEWMEMHW DO 'DQLHONR®
HWO =KRHKWO 4ALDQMAHQI JRJOHPDQ DQGAXDQEKDQJ 7KH
$OWKRWKHDHK)XPHURMVSRBYWWKHUHVXOWHD QUDJIPHRQMERXW EDVIDLUYV
RFFXUURQFWRFKURPM LQKRXVHIOESPVZDVFORQHQGWR (0 7 (DV\OHFWRU
1H O VHRRRO RORQABXFOHRWIGEHQRPRYWRPHADZ SURPHJDDRRVLWORIQHYV
RIDF\WRFKBRPKDEHHUHSRUWRBKHZHUH VHTXHQFHG

'LDPRQGEMRNVKPIutella  xylostella /
/HSLGRSWSRIDRP H X V6 KGBD® O 7KHDPLQRFL8HTXH@HG XFIUR PWKH

,ORUGW H O X F L\& KM IH K D Q IRWLRQA H F W L@ X G@H N W TS HRQKERZ WE DWA) H O DVIRHKCH

VXVFHSWILLEPO Ixyibstella  ZH FORQEQG&<3IDPL@KB&SIUDJPIZQW/KHUHKI\RI—UG—I
VHTXHQFWRFKURPHF'1$V +HURH DV D SUREH WR VFUHHQ WKH IXOO VL]H ¢

UHSRWWH) XFOHRWHTG¥H GFMF R G [DQ J
F\WRFKUBPH DQGLWYBHGXFBGLP D Rill-length amplification of the gene
VWUXFWKUFNWRFKWBRPHEHORYWRYKHSV L QUKIWDJP HEHWW FUDERGID LB MW K H

&<3 IDPLEBOVRQ HW DO VSHFLBUWF PHEMUHSHVLIQMHGIROORZYV
*$*$*$77738&$$$%5&7$&$&*&T&RU
Materials and Methods WKH IRUZDUG  SULPHU DQG
T _ 8&*7&&&&SSS*** &S+ 7S *7TBRUW K H
Biological materials UHY HJUHP 8IWL QUKIH' 60$575$& (F'1$

7 KH QVHFWDALEEHS WW B @ BQxylostella DPSOLILNDWDRQWHAEKFORQWHFK FRP
ZD¥ROOHBWHEKKDAHIHWBEDGHPH GG FORQMGJIPHQWYIREWDLGHB

RIWKHS RI&KLQR DQEXOWXUWERXW 3¢ 5URGXZHWIX U L IGHEHFRVRED Q GV
& DQG D SKRWRSHULRG RI (DV\OHFWRWRPHJIBRYVLWRYRQHNU H
VHTXHQFHG
Preparation of the specific primers
JLYHKREBRG RWKHKLUG DQUWBMRH Gene analysis
xonsteIIa ZHUI-GLVUXSW@WG’]RQJHDJH@W|WZDLU_QFOXG|P(B‘|\]]D ELRHGIDID G

QYLWURZHQQYLWURJHHFRE DD jHOH H[SERUMYH® RO QDO WHKHHQH
REWDZQKEHEH7 3&DQBRQVWURFWLRQHQFHYV

F'1$ IUDJPHQ@WMILUWWUDRQG$ ZDV
VIQWKHYLVWHGLIR GOWf&IRUPLQQ
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Figl. 1XFOHRWLGH VHTXHQFH DQG GHGXFHG DPLQR DFLG VHTXHQFH RI &<3 &GQD FORQH

1 GCAGTTGGATATTTCCACCGGTGATG CCG TAC CTC GAT GTC GCT GTAGCT TTACTAGCT GCC TTC
MPYLDVAVALLAAF

68 ATC GCG TTC ACC TTG TGG ACC AAC CGA AGA TGG AAC TAC TGG AAG AAA CAG AAC GTC AAG
IAFTLWTNRRWNYWIKIKOQNYVK

128 TAC TTG ACG CCG ATC CCT TTC CTG GGG AAC GTG GCT GAT GTG ATC TTC CAG AGG GAC ACC
YLTPIPFLGNVADVIFQRDT

188 TTC GGA GCC GTG ACG CAA CGG ATC TGC CAG CAG TTC CCC GAT GAA GCT GTG GTC GGC ATG
FGAVTQRICQQFPDEAVVGM

248 TTC TAC TGC AGC AAC CCT GCA GCC CTC GTA CAG TGC CCT GAC ATG CTC AAG ACA GTC ATG
FYCSNPAALVQCPDMLKTVM

308 GTC AAG GAC TAC GCC TAC TGC TCC AGT AAG GAG GTC TCC GTC CAC AGC CAC AAG GAA CCC
VKDYAYCSSKEVSVHSHIKETP

368 ATG ACC AAG AACATG TTC TTC ACC TTC GGA GAC AAG TGG AAG CTC ATC CGG CAG AAC CTC
MTKNMFFTFGDI KWK KLIRQNL

428 ACG CCG GTC TAC ACG TCC GCC AAA ATG AAG AACATG TTT CCA CTG GTA CAG GAT TGC TGC
TPVYTSAKMKNMFPLVYQDTCTC

488 AGA ATATTC CAG AAG GTT CTC GAT GAT GAG ATA GGA AAG GGC CGG GTG GTG GAA GTG AAG
RIFQKY LDDEIGKGRVYVYEVYVK

548 TCT TTG ATA GCT CGG TAT ACT ATG GAC TGT ATAACT TCG TGT GCATTC GGC GTC GAC TCT
SLIARYTMDTC CITSCAFGVDS

608 GGC ACG ATG TCG AAG GGC GAG GAA GGG AAC CCT TTC ACAGAAACAGGT CACCTTTTATTT
GTMSKGEEGNPFTETGHTLLF

668 GAT GAA AGA CCA ATT GCA GGC GTG AAG AAT GTC CTC AGA TAC GGC TACCCTTCC TTC TTC
DERPIAGVKNVLRYGYZPSTFEFTF

728 TAC AGC GTG GGA TTG GAG CTC TAT TCC AGC AAAATT TAC CGT TTC TTC CGA TCT GTT ATA
Y SVGLEYSSKIYRFFRSVIL

788 CTT GAC GTT ATA AAC AGT CGT AAC GGC GCC AAATCT TCG AGG AAT GAC ATG GTG GAT CTT
LDVINS RNGAKSSRNDMVDL

848 ATT TCC GAT TGG AAG AAG AAC AAA TAC ATA ACG GGA GAC AGT ATT GAT AAT GGC ATA GAC
I SDWKKNKYITGDSIDNGID

908 GGT GGA AAC AAG AAG GTG CGT ATC GAA GTC GAC GAC GAACTT TTG GTG AGC CAATGT GTG
GGNKKVRIEVDDELLYVYSQZCYV

968 CTG TTC TTC CAA GCT GGC TTC CAG CCA AGT GCG CTG ACATCG GCG TACCTG TTG TAC GAG
LFFQAGFQPSALTSAYLLYE

1028 TTG GCA AAG AAC CAG GAC ATC CAA GAG AGG GTG TTG GCT GAA GTG GAC GAG TAC TGG AGC
LAKNOQOQDIQERVLAEVDEYWS

1088 ACT CGG GAC GAG GTG CAG ACC GAC TGC GTG ACC GCC CTG CCTTTC CTC GCC CAG TGC ATG
TRDEVQTDCVTALPFLAQCM

1148 GAG GAA TCC CTC CGC ATG TAT CCT CCA GTC TCG GTG CTC ATG AGA GAG ATT TAC AAA GAC
EESLRMYPPVSVLMREIYKD

1208 TAC ACG CTA CCG AAT GGT GTG CAT CTA AAG AAG GGG ATG ATG ATA CAT ATT CCT GTT TAT
YTLPNGVHLKKGMMIHIPVY

1268 CAT TTG CAT CAC AAT CCG AAG TAT TTC CCG GAG CCC GAG GTG TTT CGT CCG GAG CGG TTT
HLHHNPKYFPEPEVFRPERF

1328 TCT GAA GAA GGA CGG AAA AGT ATT GTC CCG TAT ACC TAC TTG CCC TTT GGG GAC GGG CCG
SEEGRKSIVPYTYLPFGDGTP

1388 AGG ATG TGT ATA GGC TAC CGT TTC GCA AGG CTA GAG ATC TTC TCC AGC CTAGCA GTT CTG
RMCIGYRFARLEIFSSLAVL

1448 TTG AAG AAA TAC CGA GTG GAG CTG GCC CCC CAC ATG CCG AGG AAG CTG CAG TTC TTG ACC
LKKYRVELAPHMPRKLOQFLT

1508 ACG TCC CGG GTG CTC ACC AGC ATC CAC GGC ATACAC CTG CGG CTG GTG GAC AGA GTC AAC
TSRVLTSIHGIHLRLYVDRVN

1568 TAG AAATATAAATTGCGGATTCAGHMTAAMTTAAAAGTAATGCTGAATAAATTGTATAGTCTCTAAAAAAAA

1644 AAAAAAAAAAAAAAAAAA

Results X Q W U D QMO DXRBHV GV UR\Y RET * )L J
7KLRSHQHDGLOQDPHRGHRW SUHGLFWHG
WUDQV IR GRGKLW DPLQRFLGEQ
QJMKKEUHG LERGIKGFROBADV N'D

The isolation and the characterization of the
CYP6BF1

8VLQ\£§VKVISHFLSIlUEPHILIR\XSRVLVl;CIO\RI-Q}-ﬁ&_|
ZHUREWDLWHBARIZKLFKHUH FORQ#HV HVWRRGROVRXQBW XFOHRWLGH
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ZDV QDPH&<3 %)
QXPEHU $<

*HQ %D Q@NFFHVVARIsis of the dendrogram  of cytochrome

P450s from the insect CYP6 family

JURP WKHGHQGURJWDRHSK\ORJHQHWLF
UHODW LRIY K& F % )W R/ KRHW KHHP EH U V
RWKIHQVRE®IDPLOWOHPU &<3 %)
LVUHODWRG3 %VXEIDPID@}AVPRUH

Multiple alignment of members of the insect

CYP6 family

$ %/$6 VHD UIDFRKD O L\QLG/L F/\W B &3 %) .
H[K L ELWP\L. O R U\WRAM KPHHLP E HRIMY K&k 3 C LV W WRIVU OMRAKEH< 3 * X'V L Qrdsophila
IDPL@L VDK L QFE LGS H Q WRLIDVELRIX/W melanogaster D Q GBlattella  germanica DV
7DEOHRWH[DPSOWKRZHG LGHQWRWXWJIURXSYV

W K&<3 $( | URBepressaria pastinacella D QG

LGHQWLW\ WR W KHeli&ov&rpgozed.U R IAcknowledgements

‘H WKD'QNHLPLQUXRILDQMBEQULFXOWXUH

Tablel. %ODVW DQDO\VLV RI WKH LQVHFW @\WRY¥KUWRPERE& K & QK H O S3 X OF X VAKLIRQ

IDPLO\

Genes

& <3 $(D. pastinacella
& <3 UH.zea

& <3 9%l. armigera

& <3 $N.lugens
&<3 %H.zea

& <3 9. armigera
&<3 1 9A. albopictus
& <3 %P.glaucus
&<3 %P.glaucus

& <3 %P. canadensis

Score  Expected Amino acid identity

Fig2. ' HQGURJUDP RI F\WRFKURPH 3
melanogaster &<3 $ &<3 ' &<3 ' &<3 *
germanica &<3 - &< 3Papilio glaucus
Musca domestica & <3 $Mayetiola destructor

& <3 O9%lelicoverpa armigera
&<3 $=

ZRUZD V X S S R EWWHKHD W XFD 8 QFHGQ
YXMLQ SURYLQFH >% @

References

$QGHUVYHWHUPRKOMOHUHEVHQ ([SUHV\RURQ
KRXVO&<3 $DQG$'3+ F\IWRFKBRPWHGXFWDVH
L @Escherichia coli DQ®HFRQVWRVWXQVQRBFWLFLGH
PHWDEROL]LQJ 3BiochémistyH P

V | UFRuRella Qylostdiay &<3 * D RI<GDbBsophila

&<3 * &<3 8 &<3 9 BkBella &<3 7
& <3 9%apilio polyxenes &<3 %

&<3 %$

CYP9G2
CYP6J1

CYP6K1

CYP6B1

1 e
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