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Prokaryotic expression and polyclonal antibody preparation of cytochrome

P450 gene CYP4C62 from Nilaparvata lugens ( Hemiptera: Delphacidae)
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Innovation Center for Green Transformation of Bio-Resources, Hubei University, Wuhan 430062, China;
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Abstract: [ Aim] The cytochrome P450s are important metabolic enzymes in insects because of their
involvement in the growth and development of insects and their adaptation to environments. [ Methods] In
this study, we cloned the open reading frame ( ORF, excluding the coding sequence for the N-terminal
signal peptide) of Nilaparvata lugens P450 gene CYPAC62 and expressed it in Escherichia coli. The
recombinant protein was purified by Ni-NTA agarose gel affinity system. Polyclonal antibody of CYP4C62
was then generated by immunization of the Japanese white male rabbits ( Oryctolagus cuniculus) with the
purified protein. The antibody titer was monitored by indirect ELISA. The immune specificity of the
antibody was determined by Western blot hybridization. [ Results] The results showed that the relative
molecular weight of the recombinant CYP4C62 protein is about 56 kD. The antibody titer was estimated
as high as 1: 100 000 dilution ratio detected by indirect ELISA. Western blotting analysis showed that the
antibody could bind specifically both the heterogeneously expressed CYP4C62 protein and the endogenous
CYP4C62 from N. lugens. [ Conclusion] This study lays a foundation for further investigation of
CYP4C62 expression levels in various tissues of N. lugens, localization of the protein at tissue, cellular
and subcellular levels by immunohistochemisty, and ultimately revealing its biological function.
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IKFE e R EAE Y 2 —, 5 A —
FLL BN BLAE K Oy B ( Watanabe  and
Kitagawa, 2000) , #8 K&\ Nilaparvata lugens Stal. J2&
— PR, HRE AR i B A R AR AR B
FEGH G AR, AR R, BEAi RE ok H R AT i 5
R 1, BT LAME LB VG , #5047 K R AR ki ok BOR
g, KWILUDRB A Rl E2ERBUE A%, A
20 fHt2e 70 FEA LA 22 1] 28 0 DR e 3846
ARARZ AR 77 R T Ptk (ZEIARSE, 2007; FER
HEAE, 2008) o AT 3k A AT Y B I M 6 LY
KM Z— e E ) HAT BRI R KRB
(PRIgSE, 2008) ,{H HAiFAR K FEpTPERess , m k-
o CETE AP T PE IS T 2 A2 R A R
B ETIREY T BTN i o EE L 9 YA WS RN P/ N
( Matteson, 2000)

EL AN (2R PASO B4 ( fRiFR P450) 78
B A K A iy P 5 5 R A A
AT B9 R LA 5 3R PASO I ZhRE ik Je 2
FEPE IGO0 PASO 75 B Wi b 1 FAEY) e 2 5 4
FIPE K A= F kT HL A J7 1T B IR ( Feyereisen,
2005 ; Scott, 1999) , AFFE 2 HHTRH#E CEEY S 4
P450 3 ( CYP6AX1, CYP6AY1, CYP6CSI,
CYP6CW1 Fl CYPACEL) (bt 58 3 B, FE 45 H X 4t
PAS0 PR X5 32 470 P /K R 1 175 32, T AH 1 1% P450
PR G R 2 YN, DT 5 4 R mRC B K
AU AEYI B RE S (Yang et al., 20075 #52
4%, 2010; Yang et al., 2011)

AW UESE B U HE 8 CYP4 R HE R 52
W8 B2 R W95 5 01 2 5 R G, Qi S R
Spodoptera littoralis ] P450 J& CYP4L8 Hi
CYPAMI12 P % Be g YW Drosophila melanogaster 1]
P450 3t CYP4AC1, CYPAAC3, CYPAAD1 K
CYPAD 2353452 3 W5 K R A 3 ZUAM ] ( Davies
et al., 2006) , Sutherland Z¢ (1998 ) M A -V 37370 g
Diploptera punctata WA ] {& H 58 B 3] P450 £t
CYPACT FFUESSZAE D 5 R AR R ARSI OC . A
S H 6 g EL Y 40 i 8 R P4S0 AR
CYPACO2 AT 1 RIK3E 53 #r, 45 R R W], LB Ptk
KRS UK ARG |, SR TE R TR K EIA B
Ze 5t , 1 Had i mRNA JF A7 2252 K, & B R L
AP KRG 2k A b i A B B ) 63k K
AR, UL CYPAC62 S5HTIE N8 52 B B IR AR
Py o v e DO (oK HEH, 2009) oy TE—20 T i
CYPAC62 () My fg, T AT 0 o i A% Kk KRG KB

CYPACO2 , il & HE A LW 2 e FEpL A, )5 i
1if Western E[J 305 2% 22 43 #r CYP4C62 TE4E K BELA |A]
PP FIRKT, I i 2o G sie AL e B o B ik
(AN 5, K7 CYPACE2 e Kl
A=)~ DI RE B85 BEA

1 #EITTIE

1.1 EW#RFnt s

1.1.1 bR d 48 REL N, lugens 4 #%52 HUHLH
SR SRFE KRR BREE S5 25 £2°C  AHXT IR
0 80% , St REE H1 O 161: 8D

1.1.2 BbR BRI A K 24 iR : pET-23a 214
Escherichia coli GOLD } E. coli BL21 ( DE3) B ¥k14
AR S 2 AR . PCR 300 & | FR e 9 VIl | Ex
Tag DNA polymerase il pMD-18T #;{& ¥ % TaKaRa
NEIFE o TRIzol reagent W B Invitrogen 23], 35 X
PRI H Sigma 23 7], Western B[k 2% 52 BT Fil &G
R 28 = KA HARM T i . HRP-2E41 4 1gG
W ProteinTech Group 2] HAl A=A 122 73
Praf (A R.) s A E5

1.2 PCR ¥ 1%

1.2.1 5l¥icit 546 . il 2 k£ #H
CYP4C62 ({751 ( GenBank % 552 163385.1) , 1%
A BamH 1 I Xho 1 WEVIAL s B R £ 5190,
T CYPAC62 TR BEEHE (ORF) (A& {5 5 ik
P o 51 BIEREAEYBHARA A S
. IE [ 51 %9 FF %] & : 5'-CCGGATCCATGCGGCGG
ATAAAAATAATCAACATG-3'; 5 [ 3| 41 5 51 g+ 5'-
CCGCTCGAGCACCACCACCACCACCACAGACTGTGT
TTTCTTTCG-3',

1.2.2 PCR §" 3§ S i« e K Kl 4 @8 4 , J]
TRIzol reagent #& B #5 K &\ & RNA, Jx ¥ F 15
cDNA, DAt cDNA RHEL 1 CYPAC62 #i 4y Iy
51, PCR W 254y :94°C 2514 3 min, 4R J5 #ic I
94°C 45 5,56°C 45 s,72°C 90 s, #4730 IR )2
7, )5 T 72°C ZE{fi 10 min,

1.3 EHAZARIE

1.3.1  FRAPESOREEAR AR EE N A€ « BRI eI
LUK o B T 2lAL [Tl B i) DNA 7B, IR P D
ity 1 1k 2 Ak J5 /9 DNA, 9k [al i H B9 DNA, Jf 5
pMD-18T #R {4 1% 332, 4k E. coli GOLD J&% % 7% ZH
Jf, A S E R R R LB EAR IR AL, TR K
5 BEPLERER 10 DN ET , 22 PCR &1 i1 T )20 48
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B PRI B V5 B ok 3 BamH 1 Al Xho
T JEA7 XUBEY) %5 5 5 852 10 ff B 20 0K 1) BH 2 1 9%
% LS AEYRHCA IR A R .
1.3.2 LR EARMHE: A BamH 1 fl Xho 1 ¥
CYPACO2 Wy 5ilEF SN AL R Ul F , alifb ) &
]34 3 R 3K pET-23a |- W & 3 7= 554k E.
coli GOLD JB%5Z A5 A , AW A5 5 356 1) BRLTRT 7% P B
JRi T AT B %5 0
1.3.3 SEHEAMRER HRETREFE E. coli
BL21(DE3) plys S &2 2541 it , Pk ik PR B VE P T 6
mL % Z N H 8 R (100 pg/mL) B LB ¥ {45 57 2%
H1,37CH5F%5 2 0Dy 155 0. 6, Bt 1 mL {7 B M
Fh, H4 5 mL BEFE 3 A 0. 4 mmol/L IPTG, 55
4 h JF B U SN TR AT
1.4 SDS-PAGE £ #fRikF=4
TS 1) 40 A 2 M 277 T PBS (pH 8.0) ZZ o
T 2B B RS 0, B T ATTIE 64T SDS-
PAGE HLYKKZIN o ARHE_E 355 05 UUTE R o v 1 28
F o, FIWH RS IE A
1.5 RiEEGHHRK
1.5.1 IPTG ¥ JE R AL : 8 IPTG ¥k, #2 IR
0,0.2,0.4,0.6, 0.8 F11.0 mmol/L [k i 6 i
PEATFRIR WSO PR AR B0 F A F A, AR 4 s T
S50 2 1 R IB M Bl PTG W
1.5.2 iFFIRIEMIL AERGE Y IPTG ¥R E T, ik
B 20, 25, 30 F1 35°C LA BE HEA T 2R3k AR T A
T AR F R AT FRL ARG DN, AL 40 Az 00 285 R o 15 2 R 3k
1) B Y o
1.5.3 B A PEAL : E5GE /Y IPTG ¥ B A i
FEIRBE A, 928 2,4,6 i1 8 h B [a] A 5 k473
K WSCHE RTR BB R J 204 T LRSI , AR A 245 AL o
TE IR AR ]
1.6 CYP4C62 gikEERRIHI &4
1.6.1 CYPACO2 {3 {2 11 1) il 4 - S50 T AR /N
IR 4% 1: 100 (v/v) BOREEFR R ODgy fH
%0.6, I IPTG 2 JZ N 0.6 mmol/L,25C T if
FHi R4 b, BEOBUERS T RIAN A, BT PBS
(pH 8.0) v, vk v 7 il i (R A T %68 30 W,
]2 7 min, [E@] B 60 s, A #HAE 4 1K), 4C
10 000 r/minE5.(> 10 min , IKEETTIE (AL IR o
PIAGE >4 442 368 A PB4 (20 mmol/ L Tris-HCI
pH 8.0,0.5 mol/L NaCl,2 mol/L R % ,2% Triton X-
100) ¥k 30 min,4°C 12 000 r/min . 15 min, 3
IR PRSI EE VR 1R, FRIAGE 21

AL A 375 f# W (20 mmol/L Tris-HCI pH 8.0,0.5
mol/L NaCl,8 mol/L JR2,2% Triton X-100) ¥ fi# 2
b S (B FE i e #h_E R 2047 S ¢, 4°C 12 000 r/min
B0 15 min, BUEVE &

1.6.2 CYPACO2 41k « K i e 4 1 0 o 1k
LA 0.45 pum BJE AT 8 JS , 5 Ni-NTA Bifig)
B ARG G R AJZHTHE, R AR 4l b 2% o
WHEAT VR WO B & 38 23 BRI WK, 248 SDS-PAGE |
Western E[JIE 232 VE 43 M 4% 8 73 BRI o

1.6.3  CYPACO2 Ziifl s HAYIEMT 5 He s 1 5 K
P 8 4 v 1 O O Y A e NGB M 42 b, 1T PBS
(pH 8.0) #E it 1%, 48 J5 i PEG 20000 ¥ 4, >k 1]
Bradford 3 ( Bradford et al., 1976) , DL BSA YE N¥5r#E
mn I E VAR R I & . Ak E R E T -20C
RAEsE o

1.7 CYP4C62 Z=[EMER &I &

Pkt 2 ~3 kg 1) H A KH %R Orycolagus
cuniculus TSR, 381 AR T 2 s 3 A i 8 E
HATRPE . B IRKRPERT, HH-Z kR 0.5 ~1.0
mL £ TR RI) 80,3 mL(2 0.8 mg) 2§
fREE 5 SRR 3 IR 58 A R IR G IR A 3950, iE
756 1 AR ke 7 ~9 d Ja, A &= i ik
EEIATH 2 WHREE;T ~9 d G755 3 M,
B 4 W a, N i) S H G i ke 1.0 ~ 1.5
mL, 73 5 IR , (8] 42 ELISA Y46 DU G 3 1M v i A5 A0
TESG— IR 6 ~7 d Jil i 30 R AL , 405 1fiL
5, B - 80CIRTT,

1.8 CYP4C62 SRERERIFHLERE

1.8.1 2t sE . R I al4% ELISA ., LAZlifbi
CYP4C62 TZHE (0.8 pg/mL) f % ELISA #z , %
LA 100 wL,4°C 3378, F 37°CHCE 2 h, ] PBST
(8 g NaCl,0.2 g KCI,2.9 ¢ NaHPO, - 12H,0,0.2 ¢
KH,PO,,0.05% Tween-20,pH 7.4) ¥i% 3 W5, N
A 5% BSA F37CH A 2 hy ZBr EiF, KK ImA
AN TR Fs B HE 51 A9 G B AL S L OE B R 0L T SO TR
1:5 000 HRP-2E4i % 1eG (37°C jit & 2 h, PBST ¥
3 o HJEhn TMB IR R 4, 28 1k ROV S, B bR
AXME A so B

1.8.2 Hp M2 R Western E[J il 2% 28 1k
CYP4C62 H 21 & 114 SDS-PAGE 735 J5 , #8 2 1
FREFAERUENE [, UL 50 o/ L i fig ok % it 3 A i
J& MU 125 000 (v/v) g CYPAC62 Hi 7 IfiL 375 S
1:3000(v/v) i) HRP-*EHifR 1gG Wi H . WG mA
b2z % otiR ECL PLUS J5, BB AT 3 X Ot k4T
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B, fe i d X O R T R e

1.8.3 LGiik CYPACO2 7E#l 92k 4 L El
8B 1SR P EUBEBE  RIAP 290 W 2 TN BRI 3
Pl . DU S SR i, CYP4AC62 £
SEREBUARAE IBTAR, R Western E[1 35 % 58 ¥4 55 HiE
CYPACO2 Pifk 5 # CHE\ PN IR CYPACO2 11 25 & #¥

S
2 #HR

2.1 #HEEEE P450 EF CYP4C62 HRIE
E R R 18R F SIS

DL T El 4 W% 2 O R IR A RE, T TRIzol
reagent $EHUE RNA % 5L RNA 2 5% 55 i cDNA 3
PR, 1] CYPACO2 i 5 1 5| W) #4597 1, PCR
P3G P W) 2 BRNE MR BRI FB VK ), S I AR T T
B K/NS U AR G 9 DNA 570, KN
1450 bp(E 1), I MI3( +) I MI3( - ) 51 EAT
XU I B 45 2R 5 2 8 SR e R EL CYP4C62
FPAEAT HOXT, PR TC 52 1 e S AR

M 1
bp

4500 —

3000 —

2000—

1200 —
800 —

500 —

200 —

Bl 1 CYPAC62 PCR 41 (Y B R B e I L ik 0 Hr
Fig. 1  Analysis of PCR product of CYP4C62 by
agarose gel electrophoresis
M: DNA Marker I ; 1: PCR ;=4 PCR product. #i3k+$878 &G
VEREHL K 2 B 1Y CYPAC62 ¥ 38 - Bt . The arrow indicates the PCR

product of CYP4(62 separated on agarose gel.

2.2 RiFFHEWHE

2 BamH 1 f1 Xho 1 BUEGYI G FEH B B, W 5o
| pET-23a 24K I, 54k E. coli Gold 37 2541l ,
PRIk VAR BRI EA TR D) S . Nl 2 BiR,
T B 2L TR D i S TR AR A G R, — 4%
iR CYPACO2 FBE, oy — 25417 b pET-23a 2k 14 i Bt
253 600 bp.

bp M |
4500—
3000 —
2000—

1200 —

800—

500 —

200—

B2 % Bam H 1 Fl Xho | BURGHYI% 5
pET-CYPAC62 T4 Jir ki
Fig.2 pET-CYP4(62 recombinant plasmid
digested by Bam H | and Xho |
M: DNA Marker I[; 1: pET-CYP4C62 T 4 fifi ki i 1) ;7= 4 pET-
CYPAC62 recombinant plasmid digested products. 5 387 i V) B 1
CYPAC62 1) Bt The arrow indicates the released CYP4C62 fragment.

2.3 EAEARIENEE

FH RS PTG 55 )5, KB4 SDS-
PAGE 43t R BI7E 56 kD AL T — 508 s 1Al
RN G T 4 8 1 KM, U2 R
i RA AR (K 3. A)  TiEhRIEER
(B 3: B) 5 A2 BARR T Hif5 5 5 K Wy
(E3),

kD 1 M 2 kD
94— ] | 94—
62— 62—
40— 40—
30—
30—
24_ 24—
16—
16—

K3 CYPAC62 fHH WL RIB L E
Fig.3 Detection of the expressed CYP4C62 protein
A BRI G SDS-PAGE ik [E| Supernatant of lysate after induction
detected by SDS-PAGE electrophoresis. M; Blue Plus Protein Marker; 1; %%
1k pET-23a #4545 4L 1 pET-23a transformant after induction; 2: #41f
CYP4C62 TE4L Tk 155K CYPAC62 transformant after induction. B 7
55 0% B DU TE SDS-PAGE i, Jik |8 Precipitate of lysate after induction
detected by SDS-PAGE electrophoresis. M: Blue Plus Protein Marker; 3 %%
1k pET23a # &A% /L # pET-23a transformant after induction; 4; %54k
CYP4C62 F2H fiihki 1955k 7 CYP4C62 transformant after induction. 73k
FE/RFERRY CYPAC62 F5 H, The arrow indicates the expressed CYP4C62

protein.
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2.4 FiEFHHMAL
2.4.1 1IPTG ¥ AR FZ /Y IPTG 53, 72K

A IPTG (X B4 A /b 1) CYPAC62 3R
ik Bl PTG A3, & A R B i
O, 0.6 mmol/L [ IPTG 3t 7] LA CYP4C62 32
KRR, 4k SR B IPTG iy ik B v S B
FRETW BAER (& 4)

M 1 2 3 4 5 6 1

kD |
94—
62—

40—
30—
24—

16—

K4 IPTG ¥KEEX) CYPAC62 2 [ #3555
Fig.4 Impact of IPTG concentration on the
expression of CYP4C62

M: Blue Plus Protein Marker; 1: pET-23a 21451k 1175 5 B 1 it
JE Precipitate of lysate from pET-23a transformant after induction; 2 -7 ;
IPTG ¥ 43 %)/ 0, 0.2, 0.4, 0.6, 0.8 Al 1.0 mmol/L K,
CYP4C62 40 JF ki 5% AL T 5 5 i W L UE Precipitates of lysate from
CYP4C62 transformant by IPTG induction at the concentration of 0, 0.2,
0.4, 0.6, 0.8 and 1.0 mmol/L, respectively. Fi3k38 7~ A ) e &
IPTG i 5 By CYP4C62 %5 ., The arrow indicates the expressed
CYP4C62 protein induced by different concentration of IPTG.

2.4.2 ESIEEE.ZE0.6 mmol/L [y IPTG ¥k JE T,
Bl 75 B P T v, 3 B ARG R TE ] AR
R CEERAR TR ), e H 2 B 8 | 7E 25°C 3k
AW, A R AR D AR TR 2L
aifb (#5) .

2.4.3 iFESA0] AR SRS PTG WREEFNR BN b
PRI EI A RE K, CYPACO2 114 3R K 8 7E — 5 i ] N
BRI, 53 4 h J5 , RS IE O T i ) 2 s 2R
HIRB T BAEH (K 6) .

IR IR PTG (v B K 5% 55 Ik [a] 45
FAF R AER IR 5 R IR 25°C , IPTG k£ 0.6
mmol/L, 152K} [E] 4 h,

2.5 GEGEEANHE

H175 5 0 1 TR A A L, SO U A 1) A T
A 308 3 A R AR Y A VRN T AR 1% T AR 23 43
FREE (A5 RAR IR ) | 30 0o R A V5 A YR i 6 T
T T LAV R 5 1, O HL I 25 V2 ik el ] ) B G
H Y2 0 s o AR R 3G

M 1 2 3 4
" HEBB
-
.-

91 — .

62 — W -
40 — ..

o — 8
24 — .

16 —‘ ey i N
E5 RN CYPAC62 B [ FRB A H

Fig.5 Impact of induction temperature on the
expression of CYP4C62
M: Blue Plus Protein Marker; 1 —4: fjil A 0.6 mmol/L IPTG 435Il 7E
20,25,30 i1 35°C FiAS 4 h, CYPAC62 T 4 Jif or 5 4k, 1 Wk 1 UL 3
Precipitates of lysate from CYP4C62 transformant by induction with 0. 6
mmol/L IPTG at 20, 25, 30 and 35°C , respectively, for 4 h. kg~
I IR BE 2 F 5 5 B CYP4C62 %5 ., The arrow indicates the
expressed CYP4C62 protein induced under different temperatures.

M 1 2 3 4
kD — =%
- ‘
04 — w—"
1 -
- -~
40 — — -
24 — -

16 — — —— —
B6 iFF X CYPAC62 H H &AM

Fig. 6 Impact of induction time on the expression of CYP4C62
M: Blue Plus Protein Marker; 1 —4: fji A 0.6 mmol/L IPTG 25°C 4}
MBS 2,4,6 F18 h,CYP4C62 H4H ki #4 AL AL R JLIE Precipitates
of lysate from CYP4C62 transformant by induction with 0. 6 mmol/L IPTG
at 25°C for2, 4, 6 and 8 h, respectively. %5k 487717 S A [wIF ] (h)
CYP4C62 75 1 1) & 35 7K ¥, The arrow indicates the expression
CYP4C62 protein induced for different hours.

2.6 CYP4C62 Hysifb %=

TE 28 00 B 30 AT Ff W AL 0. 1 mmol /L
DTT, FEAIAZ A WA I 8, OO B 3 I
YW &4 0. 1 mmol/L i) DTT, 43 US4 Uit 1K
2% SDS-PAGE Ry 25 5 . 458 /R 20 mmol/L
PRI T I E (B 7 A) ;55— Tl T2
& A 2 A B bn 25, FIL 20 2 BR A % 54T Western
B 2% 28 43 B ] A& 0 2l 4k 1) B E e A
CYP4CO2 H 2 M, 45 R Wos 2l Ak 19 8 1 I
CYP4CO2 i 11 (7 :B) W 4lifb & 1, PBS(pH
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kD =4 R ol

94 — S ?

62— = «
‘-w‘- &

-
——
m.

30— ‘“ -

-

24— SN .

A

K7 AR
Fig.7 Detection of the purified recombinant protein
A SDS-PAGE Hi 3k [ Detection of purified CYP4C62 by SDS-PAGE
electrophoresis; M: Blue Plus Protein Marker; 1. CYP4C62 i H I
i Supernatant of CYP4C62 crude protein; 2; CYP4C62 #l45 [ L IE
Precipitate of CYP4C62 crude protein; 3 ; 31 {4 %5 fi# & The dissolved
liquid of inclusion bodies; 4 4fifk 4 4 Purified CYP4C62 protein. B
CYP4C62 4li 1k, 5 11 Western E[J 75 2% 32 ¥ 9 &l Detection of purified
CYP4C62 protein by Western blot hybridization. k1878 &84 4l 1k
B CYP4C62 #5 4., The arrow indicates the CYP4C62 protein purified
by Ni-NTA agarose gel affinity.

8.0) iFEHrid 7% , PEG 20000 ¥ 45 , Bradford 15l % 5
Hah. aifbiER T -20CHRAAE .

2.7 CYP4C62 S mfEMERE

2.7.1 GRS HAKRH AMERS 4 ek,
39 P )% ELISA YEAS I L35 SR B AL o , 4 1 3
WY, B S B G LA ) 3 e 8 LT, 28ty
T3k 1:100 000,

2.7.2 FESEE AR CYPAC62 Z FiREdiiR i
Xt E. coli #0315 /Y 53 I CYPAC62 ML 5 I
CYPAC62 Aif B A1 Western B2 AT, 4524\
ANTETIIR /N7 B B B S PR 245 6 2% (14 8
A, B) , RUIPTHil # PR BA B I ST
2.7.3 # KEH CYP4CO2 HyFIAKALE: #t—H
il %5 ) CYPACO2 Ht G IfiL 1 5 18 K U HL 2 Y B
HHEPEAT Western ENIEZRAT, 45 R4 7 H 4y Sk
2T, HARH AR IE M (181 8 C, /K FrR) , di ]
il # 1) CYPACO2 2 o [ Bt 1A v] L 5 P IR Y
CYP4CO2 Fr5h2h & .

3 itig

FAZAE PR VE 22 88 P2 o ISR R 1 s A 2
1, 2 o A AN i KPR X AR AR B Ah
IRIEIN FIR GRS, W J0 M R (5 20 9 P 31 T
(Wilson, 2007) . PIMIEABFT 245 T CYPAC62

5" RS IRt 5, RIS B e K- 3Rk, 3R
AR CYPACO2 B . RIS Kl e CYP4C62
VA AR ) BUAE K T 1 40 M 52 A 1) L 3
o3, 2 FE AR R BE A T U0E P, UL 5

K18  CYP4CO2 Z g i A iy S e o S P AGL
Fig.8 Detection of the immune specificity of
CYP4C62 polyclonal antibody
A CYP4C62 #E  Western EJ35 24238 45 5 Detection of CYP4C62 in
crude protein from CYP4C62 transformant by Western blot hybridization ;
B. CYP4C62 4fifk K 1 Western EfJ 7 2% 32 45 5 Detection of purified
CYP4C62 from CYP4C62 transformant; C. #y K@% d S P9 N
5 CYP4C62 f4 6 Il Detection of endogenous CYP4C62 in the total
protein from Nilaparvata lugens. i3k+45 7 F il 451 CYPAC62 £ Tk
YUK F ) CYP4C62 7K 1457, The arrow indicates the CYP4C62
protein detected by using the prepared CYP4C62 polyclonal antibody.
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