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Effects of four detergents on solubilization and denaturation of microsomal

cytochrome P450s in Helicoverpa armigera
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Abstract To facilitate the separation and purification of cytochrome P450s in the cotton bollworm, Helicoverpa
armigeras the effects of 4 detergents on the solubilization and denaturation of microsomal P450s from this pest were
examined. The results showed that CHAPS efficiently solubilized the microsomal P450 of midgut and fathody, while
Lubrol PX; Emulgen 911 and sodium cholate were less efficient. The suitable solubilization concentrations of CHAPS for
microsomal P450s of midgut and fatbody were 0.5% and 0.5% — 0.8% respectively. Denaturation effects of CHAPS,
Lubtol PX> Emulgen 911 and sodium cholate at the concentration 0.5% on microsomal cytochrome P450s of midgut and
fathody were insignificant.
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HP4sO RIERERRIRTE. E£T 0, EEXER
. CHAPS (3-L (3-cholamidopropyl >-dimethylammonio J-
1 -propanesulfonate >~ Lubrol PXCFEE Zam T TR
BEER ) F1 Emulgen 911 A 208 THEH RO 752
B Helicoverpa armigera B AN BE MR ORLAR P40 B
M TERAN ] B A0AE TEAR AT TR

1 #R5RE

1.1 {#HiRiRseH

1988 FF2F B AL HE 88, 7 2 Py B 25 1 b 44
TEGERERES.

1.2 E¥FH

AREFIC > 979 ) FAFE S 58 R250CAH#7 41D
M Fluka 2 & P2 fh; CHAPSC > 999% ) Lubrol PXCAH47
4l R 2 T BE 8000C PEGS000, a1 A4 ) . 2 i 2.
MECEDTA, A4l 4R L3S B B OBSA, 74D, —
TS ABERZ (DTT, > 99% ). A 25 IR PTU, 747 4
A T BT Rl CPMSFE. > 999 2352 Sigma & A 77 dh;
Emulgen 911 > 97% > A3 B Karlan W78 7424t 4I%
SFEHARAREA Pharmacia 2 7 7 5 E R
B T AD B IR R FBEL LT P&

1.3 1R Rk p4s0 RIS

ZH Qiu F 0B HE B AREEE 0.2%
(/mD LB —E B AT AR P, S5 R
SHAETE R A LA SRR PRk K — 30 W
A5 RS Bl L 1R 5 48 b, BUE I FIE B 4R
PR AR P450.

1.4 1B HBEHRIE paso BEREIH &

Z I Qiu F (2003 ik, 7EU5 £ L2 ) g B4
Peldi, BT B ARRNT IR, 2N EYE E TS
RIS pH 7.5 890.1 mol/L BB WGP
& 1 mmol/L EDTA.0.1 mmol/L DTT+1 mmol/L PTUCE
TZ B ERED .1 mmol/L PMSF (V& T 2 7 Jh B
k> 100 H il ]SS, R B THREIHESRAET
FMAEEMSREMRIR: SR T 10 000 x g
B0 15 min, EIFHEE 2 BOMIIEE T 105 000x g
Bl 60 min, VTIEAER&FEZ MW (pH 7.5 £ 0.1
mol/L BRI Z M T & 1 mmol/L EDTA0.1 mmol/L
DTT.1 mmol/L PMSF.209% HiE X EM&IF: E8F )R
RIS AR ] Eppendort B 43 %2, T - 80C FRF&
M. PAEFTHE#RFEEK EEL 0~ 4 ¢ FHHAT.

1.5 R REkE p4s0 ROIEAE
1.5.1 AFEZHF AR p450 B8 E: B

Wheelock (1989377 i, 15 % F it b i B8 B 141
FARBFMRTEK ERL, HEBFEMEREEE
EMREA 2 mg/mL; ARG 7B A 10% 8 CHAPS-
Lubrol PX-~ Emulgen 911 FARE B9, & R E N
0.5% » BUNAAR FIAR LB B BIF 48 i A 3T IR, &
BRS K EFEE 4 W RN 40% PEGRO0D:
REWREN s BRIES/TK LHE 30 min J5,
7F 10 000 x g L 15 min(4°C ), BRI AT P450
M opa20 EHEWE.

1.5.2 AFWRE CHAPS A HURL & P450 BY M 1F
B & B85 B RO RO AR B il e K b
1o, HEBEFEZMEWE, 2EAREN 2 mg/mL:
SN 10% () CHAPS, 224310 0.0.2%
0.5%0.8% M 1.1% . FHEZIF 2 Mg FH 4
ZHRF EHRBEYNREKEEE 4 h FEINA 40%
PEGR000, Z2#RIRE N 8%, HHIBA) Rk L#E;
30 min JATE 10 000 x g B0 15 min(4C), B L& #
AT P450 F 420 EENE.

1.6 #RE BERIIE P450.Pa20 ZEBITIE

28 Omuro N Sare (1964 J5 5, I IR AR B
W pH 7.5 69 0.1 mol/L BERR SR MU 2T LY
H0.3~0.4mg/mL BEMANE T4 ~5 mg
TR 5 min J7 520 =, 43 BB NSt IR Bk
FIlREL: AREF R PEA -S4 (CoN
mins FFE 10 min 5 #EAT 390 ~ 500 nm 2 EKHH,
FioFEAB &R op E. WEEKIE 450 ~ 490
nm (8] (R 06 5 25 (8 DA B R VRV 06 7891 em T
(mmol/L) T WHERALET P50 B &

P420 & B E LS paso W E LM FL AR
B 420 ~ 490 nm [°] BIVE Y67 22 {8 L)% B /R TH
FeZFL110 em * * Cmmol/L) P I E BRI F pa20
EE.

1.7 ERKENE

¥ Bradford( 1976 77 45, LA IL3E H B H (BSA)
AR
1.8 #iES

R 8Pss11.0 SR AT EER T i .

2 HR59H

2.1 TRIEFRNIA8 BRI p4s0 BB
E1E

2.1.1  ZEHEF RO AR paso FISE AR HER 1
A0, RANZE SR, B4 PEG8000 ULIE & 1Y i A0
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HiE R ARGORL AR B9 W P SRR B p4s0. X2
HEZAY paso & ERAKMEESEER. WH =
AU YA A DA T AR R il

X B R P4S0, CHAPS RIS IE R & A
P450 EL5 B 0.515 nmol/mg: Lubrol PX -~ Emulgen 911
MPBEEH R P B AL A paso BF —EREEER,

B85 CHAPS FIZER M BE . X MRS 450,
CHAPS ()88 82231, P450 LLE B S 0.169 nmol/
mg» 5 Lubrol PX MERNEE. 5 Emulgen 911 &
#= 7 B3 ; Lubrol PX Emulgen 911 of R W A RO 4
P450 ¥9H — iE RISEEE AR ). Tl AE R B oK SRR L
TEH.

®1 TRIEEF(0.5%ZRE TR R P EATIAR IR RH (R P4so S B IN
Table 1 Effects of four detergents at a concentration of 0.5% on contents of cytochrome P450s in midgut and

fathody microsomes of Helicoverpa armigera

£ F % Midgut &R Fatbody
Detergents P450 E & Content (nmel/mg) 2 Ratio P450 & & Content (nmol/mg) FLZE Ratio
Ff B Control FFe H Not detected o Not detected
CHAPS 0.515 + 0.050 1.00 0.169 + 0.010 1.00
BRI E ZEER Tubool PX 0.176 + 0. 012 0.34 0.054 + 0. 023 0.32
FE OHETEEERE Frulgen 911 0.180 + 0. 016+ 0.35 0.081 +0.015 * 0.48
AETEHY Sodium cholate 0.226 + 0.002%x 0.44 Ak Not detected

TE: PASO B RN 3 REWITFSE « R, THEE #, « FHRFRFEINFES cHAPS AL EREE P 0.0 IREZE(P<0.01).

Notes: P450 contents are mean + SD) of thiee replicates; the same below. # and ## indicate significant difference at P < 0.05 and P < 0.01 when compared

with CHAPS treatment group.

2.1.2 EHEFIHRAAR 450 FIZTEIES: P420 3
WHRE P450 BB A pa20 L E E M EEHTH
KA BEAF ZHa A% paso BRI HEAEE .

B 2 I 40, S8 W E N 0.5% B CHAPS-
Lubrol PX. Emulgen 911 F118 & &1 875 /5, + lIg 1 g

A5 ARORL R TR Y P40 EhE B 5 IS TRk AR P
PO LEEEMERARE. EHL, BREHR 0.5%
I, 4 2 30506 P B A0 B B A ke AR p4s0 89738
EAAREE.

®2 FRIFEN0.5%ZRE IR R P AINIERRHRIE P420 S E R
Table 2 FEffects of four detergents at a concentration of (.5% on contents of cytochrome P420 in midgut and

fathody microsomes of Helicoverpa armigera

EIEH I Midgut RERF1E Fathody

Detergents P420 E 8 Content (nmdl/mg) FLZE Ratio P420 8 Content (nmol/ms) EEEE Ratio
% B Conwal 0.041 +0.017 1.00 0.053 + 0.021 1.00
CHAPS 0.043 £0.023 1.05 0.050 £ 0.006 0.9
BE LT ZIRE LR Lubol PX 0.054 + 0.025 1.32 0.033 + 0.004 0.62
BR AT EREERE Fnulgen 911 0.031+0.018 0.76 0.(46 £ 0.026 0.87

AEEZ#) Sodium cholate F 5 Not detected

FF Y Not detected

2.2 AERE CHAPS * 5 FA 85 B (R R ik
P450 BOIE B 5T EER

7 3 7] %0, CHAPS S 7 i 0 i B 4 A 4
P450 FIIBEE A S HRORR T CHAPS RIZ8 IRk 25 1))
MK, T 9 Bk AR Paso, IR 0.5%
0.8% Bf, CHAPS BV S0, P4SO B EL & & 5
2 0.718 nmol/mg 1 0.651 nmol/mg, H.PY & 8] ) =7
ANEE; BWREN 1.19% K, CHAPS B8 ¥ = F
f&, P450 BIELEE N 0,550 nmol/mg» 5 0.5% CHAPS
AR ERNEE. FRE MR R, CHAPS 3T
Kk P4so B9ZE M E R R A 0 R, 22U E R 0.8 % BT,
P420 FILLEE T 0.250 omol/mg: 55 0.5% CHAPS 1Y

FREBE ZWREN 119, P40 BELEEA
0.259 nmol/mg- 5 0.5% CHAPS HIEF BF. M
BREMAWAEEE,0.5% CHAPS 3 7 B ok 48
P450 RIBE LR i

& TR T AR ORI 4R P4s0, BIRE R 0.5%
0.8% B, CHAPS BVE SR, P4so ML & &5 5
£ 0.227 nmol/mg 1 0.217 nmol/mg » HFH Z 37 A
TE:; CHAPS WRE N 1.1% ., 450 HIELLEE A
0.181 nmol/mg. 5 0.5% CHAPS Bl{1ERBFE. It
A, B SR B R B A0, CHAPS X TUFL R 450 ()78
MIEATH B, FIk, 0.5% ~ 0.8% 17 CHAPS
o} i W7 AR A AR P450 BT FC T BT A VA AR
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=3 AERE CHAPS X 1h$% B P EAFARR L R A6 K P450 50 P420 S E IR
Table 3 Effects on contents of cytochrome P45} and P420 of midgut and fatbody microsomes treated with CHAPS

at different concentrations from Helicoverpa armigera

P450 Cnmol/ mg) P420 Cnmol/ mg)

Cfcifrjgjns 7 & Midgt RERF & Fatbody F B Midgut RERF & Fatbody

&8 Content EEAE Ratio &8 Content b fE Ratio &8 Content bt fH Ratio B8 Content b fE Ratio
0 e Ed i e Fk

Not detected Not detected Not detected Not detected
0.2 0.433 + 0. 033 0.60 0.077 + 0.010%+ 0.34 Al 0.040 + 0.038 0.51

Not detected

0.5 0.718 + 0.044 1.00 0.227 + 0.021 1.00 0.084 + 0.008 1.00 0.078 + 0.005 1.00
0.8 0.651+0.026 0.91 0.217 £ 0.026 0.96 0.250 + 0009+ 2.98 0.086 + 0.035 1.10
1.1 0.550 + 0. 020% 0.77 0.181 + 0.008 * 0.80 0.259 +0.071 # 3.08 0.078 + 0.012 1.00

P o« Ao BIERAFIFES 0.5 EREAMEEREZE (P <005 EEZE (P <0.01).

Notes: * and #* indicate significant difference at P <0.05 and P < 0.01 when compared with the 0.5% concentration treatment group.

3.1 FREFFEFRAEIE p450 BYIEBEIEM

REHRAT paso Wi E5RIRZ HER
TrEFLEI AT BRIk paso MBI T EFHAE FE
CRE % A0, BG40 B S 0. SE B T A (Emulgen 911-
Emulgen 913 Renex 690 Lubrol PX- Triton X-100H1#
M B CCHAPS. Zwittergen 3-14) £ 357, AT H
BTREENE 553 paso L IEEFES = 3] A
HRERE, — M AHT 450 FIEEE. HT paso
FERE YR —R Y B B SR B R AR S T
FE TR T2 WA ) 5t 3k A A T S A (Rooss
1996 X5 =75, 2001 -

A FRERETW, 4 M EHTHF P, cHAPS RIET
T8 b T F0 G By R RORL AR p4so AU IEVE. BARIA
B 2 W FL sh ¥ T Tk R paso E H 40 88
(Imaoka and Funae, 1986, 3T 42 [E 35 W% Blagelo
germanica AR pasO EERMERTHBEEH
(Scharf et al . 1998, {2 ABEEHAN A £% BROKAE P450
HIEYE 1R H R BB R E R, 2 h Rk R
P450 5 () M9 VE VE B, T oo P B R 1 R paso
AR R R, Rk, FE IR R IR AT R
HRIE TR A 2R SR IR BRI paso BEAT A 4 3 M0
EFE.
3.2 TERE CHAPS MR p4so 918 51ER

HTZHEMERRENESSEEAQRZNE,
BERELRFE— R EEEREME. BT HERE
B, A SR R BRI e, Bl A
B E AR AR E. AT ARBMAE 50 &
EERRN ZREFIMHE —BRMREMAGEN

WEM AN Z P450 7 £ 7E (Ryan and Levin, 19907«

AR, CHAPS X7 e £% 18 B 0 B 17 4 1
FEAR Paso B¥ER RILH TIREE R, W T FEH
Fifk P450, CHAPS JISWE R 0.5%;: RE 0.8%
1.19% B CHAPS 77 B A0 Y8 2=, (B 5] 2
WA p4so BISRZLAR 1, B ANIES T &
FRGHCRAAR Pas0 B . X RRATARBORIA Paso.
CHAPS FJEWE ] 0.5% 5 0.8%,1.1% CHAPS 12
R = (83 20, m B R 5 paso 10 7F
P cRutn] &N, RIS G R — b 22 35 5 T AN R 40 2R
TR PAsO SRS, LM AUV AR AT BER I H AR K
=7,

it PERLAXFRAAFRIPIO, FEHZE
R AR AR ER TR AT, £
LA B B
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