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B . AURBIE AT T R R A8 B R H i i 2-+ = S CYPeB6id Rk 6 AR T, R
fit5 (HaADH5) EHZ —, ZEM AR MR QB E 2RSS, TEmMALsi b iR L , B7ER fuh i
R AT LI HaADHSE A2 5P450 CYP6B6IY ik , HEIMT S SR SO HE A BURITE N 155U 5 5T
FACIEE. ARSI pET32a- HaA DH5 AL ZE RIHHFT B TransettarP BT 81K , Western blot#E—3 I IERlA # (H His-
HaADH5M) A , Sl Aok ml A 8 A His-HaADH5 , FUIURE T BER . FHEE A rakfil & 7 BPiHis- HaADH5H)
M3 , Western blotZMH7 T B MLIE F S RERe S , 4k F BRI T HaADHSFEANRIZH AU 3Rk . &M aRI
TENAD T BAFTET , Bl 2 P T DOV RIS R EDEA TGS, JUHOM S s i e 0 My, 1 P41 333 U /mg. il
FHTMLERN AT : 409 600. Western blotZ5 KR, P RERE S5l G 8 H His-HaADH5%5 &, tLRE S5 A% ik
WA HaADHS45 5, i & S HaADHSTERR I (A B2k i diemy . IR RIR B Rl A 2 B AR e 50, & Ao 78 BoA
BAF R , X L2 B Ha ADHSEE K- 488 L R I e R 4841 T S 2RI T 5., oAy B TIRATH 4 g
RIS H L i A S DI RE .

KBEIA . MR SRR A 5 IAZ IR ; WP s PR

DOI : 10.13568/j.cnki.651094.651316. 2020.02.29.0001

PESES: Q9659 XEKFRIZAG: A XERS . 2096-7675(2021)02-0197-07

SICAE: OB, PAER, BIAKEL, S AL HU I UGS 1Y SR A% 2R RN R A AT B L A A5 (D). B R
(A RBIERR) (PP 0), 2021, 38(2): 197-2034-212.

HEE|HER: GUXR, LUO SH,WEI LY, et al. Prokaryotic expression, activity analysis and antibody preparation
of alcohol dehydrogenase 5 from Helicoverpa armigeralJ]. Journal of Xinjiang University (Natural Science Edition
in Chinese and English), 2021, 38(2): 197-203+212.

Prokaryotic Expression, Activity Analysis and Antibody Preparation

of Alcohol Dehydrogenase 5 from Helicoverpa armigera

GU Xinrong, LUO Shenghui, WEI Linyu, JIANG Yan, LIU Xiaoning

(Xingiang Key Laboratory of Biological Resources and Genetic Engineering, Xingiang University,
Urumqi Xingiang 830046, China)

Abstract: On the basis of H. armigera CYP6B6 overexpression response to 2-tridecanone, six regulators in
response to 2-tridecan-one were selected by yeast one-hybrid, and ethanol dehydrogenation of Helicoverpa armigera
(HaADHS5) is one of them. Alcohol dehydrogenase is an important ethanol metabolic enzyme and has been studied
mainly in mammals, and a little in insects. We aim to study whether alcohol dehydrogenase 5 is involved in the
overexpression of P450 CYP6BG6, and further participates in the metabolism of external toxic substances including
insecticides of H. armigera, these results will lay a foundation for effective control of H. armigera. In this study,
pET32a-HaADHS5 was transformed into F. coli Transetta for induction expression, the fusion protein His-HaADH5
was further detected by Western-blot, purified using Ni-NTA, and its enzyme activity was measured. The antiserum
of H. armigera His-HaADHS5 was prepared by protein immunoassay. The titer of the polyclonal antibody was dete-
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cted by enzyme-linked immune sorbent assay(ELISA). Western blot was used to analyze the immimu-specifity
of prepared antiserum, and then used antiserum to detect the expression of HaADHS5 in different tissues of H.
armigera. Activity analysis showed that the fusion protein could catalyze the dehydrogenation of different alcohols
and formaldehyde in the presence of NADVcondition. However, it had the highest metabolic capacity for isoamyl
alcohol and its activity was 1 333 U/mg. The titer of the polyclonal antibody, which was detected by enzyme-
linked immune sorbent assay(ELISA), was 1 : 409 600. Immimu-specifity of polyclonal antibody showed that the
prepared antiserum could not only bind to the fusion protein His-HaADHS5, but also to HaADHS5 in H. armigera,
and then used it to detect the expression level of HaADHS5 in different tissues of H. armigera, the results showed
that the expression level of HaADH5 was highest in the fat body. The fusion protein expressed by prokaryote can
metabolize isoamyl alcohol, and the prepared mouse anti-His-HaADHS5 antiserum has better immune properties.
These results will provide an important detection tool for the identification of HaADHS5 protein. These results will
help us better investigate the function of HaADH5 of H.armigera.

Key words : Helicoverpa armigera; alcohol dehydrogenase; prokaryotic eapression; activity analysis; His-HaADH5

antiserum

0 31§

MRS BB AE EAAL 1, B IR ar VS AR DR i S Ml 3 L, A A R Ik AR
TR =0 Wil e N30 7 6 U € 2 K 7 1 == 1 [ v o R e N 7 =gl - e 1 1 o Y Ao\ 2 2 X AN 2
ZHYC L AR DAY AT, A E R e 2. AR B T i Ao 49 5o A i il ol e e o
BERG ISR , SR FP R A o DMARUE I AR A 2l QS 2 0 A0St e Wk B2 () 2- -+ =i (2-TD) AL
BRI ORI S B AR (2] A SRR K I ] A 2- TD B 45 75 1 AR S o kT R I A% HR R 2 3. 7
FHBRTEE T, R BRI H A, ARG, SRR RS GEIE R, Bt
PR FE Y, BT RS Bt 25 P A A e JEBEW . i T2-TDAEA 53 I (4 R P4s 0 K i h 2~ JE A
[ ek, R AmRNASCER A BKCE R n, FE0R AOoA S B BE Ty 3ssm , MO i B HOR R
RIS AZ 7700, AR PAS0E R (P450s) &2 UIREALET , 2 S5XMRZ R GRS . BRTC 20BN
B P450s 3 A 408 T10 M50 , KICYP6ZIE S5 B BPT 2 VIAHOCT . SLgnff e R, SRl ( Drosophila
melanogaster) P450 CYP6G1HICYP6G2AE H Y i 1 ik T8 7 HXTDDT | fihe B . PR UG PTeEe . i
B HIRN B P450CYPEBOHE RITE AR I L Z AR T, A 32 sk R AT HE . #i48 HCYP6BT . CYP6B6 . X%
( Musca domestica L.) CYP6D15EIEH 1Y) )J3 3 F X AFAE—Senm N ool , v AR RERE R AO%E 5%, LU 7N
8,9]

AR SCHET W B B2 S B 0 O 37 2- - = el (2-TD) HYP450 CYP6B6Ji 11 HY Mk i #2 [H - L Be i
FEADH5210 . EHEERSIAESFRBIERME (Palio polyzene) IP450 CYP6B1. CYP6B3id ik, Mi7e g3
5 AdhWEAFA TS 5 CYP6BL . CYP6B3i Rk M 1 B K75 L AU , Pt AdhJE R 3R5A 1)
TCHINGATARIN A T RES 5 CYP6B1 . CYP6B3i ik, I H AL AT BEAELEWE Rz W R N s A A ke B e 5k
HF 2R S 51 2EP450s 133 Feak 00 SCHR[11]48 7 b v ADHAE R — i s DR A4 X7 2 5 s i 44
ARG, BAADHZE R AR AT B S SR RIHE . ADHSBEIR AR MR 5L LR, (HZ2ADHSEN T
MR IE H AR S A 45, S22 W HaADH5HE 5 CYP6B6M v 2- TD A% 0 i 2 F X HE145 412
IHa ADH5 ] BN 2-TD S 5 CYP6B6 K #53k .

Syt B HaADHSFERRES B VR, ASBIFSE R Sa b T M4SN S (HaADHS) JERH , E1 75
KR A MRl 5 (R TE R0 L SR/ BRI 45 His-Ha ADHS UL I , I FHEEIRE S Wz it (EILSA) 236
FEZUNTE T HURBRCHY , RN BT i i S e e Sk, IF BN I T IME R R Ha ADHS ZEAR S HUAN R 2H
ZUR R . RN IE SR AWIFAE2-TDIHE N HaADH5X CYP6B6 /1Y {2 335 B9 0 LAtk

1 MRS
1.1 MR

AHIFFE B B /0N BRI 1A S 9 5 RS T T XA 1 i 8 S R 2 AR X . pET 322508 256 2
17 5 FE FAMarkery [ Thermo Fisher Scientific/A 7] ; /N4t His-tag 2 su U . HUR i EALWIBEbR1C A0 LU 2EB0/D
SIgGHUAFI R IAFT P Transetta (R AR EAZ S AN AEIA A LK 23048 A A ; DABR AHI &M ALt h 285 A

SEL
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A 5 ELISAMIE F 7 M iR A= Pt il il oA FR A )
1.2 RMEEAMESRE. £ERGK

14 %8 IEHA ) pET32a- HaA DH5 B 20 TR A KT I Transettabfl A4 RS2 S AL, R PCREEE IEH
J&i , K BHMEEREST CCat R, R H DAL+ 10079 LB HEERR T8 8 (I LB AR5 37 5L (541750 mg/LiYAmp) .
HRAEST °C | 220 r/minBFEIRINIEFR (Z94/8F) EODgoo H0.4~0.6 , FHITAZIKE 0.5 mmol /LAYIPTGH; 776
hE B OIEERR , IfHpH 8.0/ PBSE R R A , M BRI 2.0 13 (MR ) MUiE (BIMRERH),
P S5 RN EIEUINE HISDS-PAGEHLUK /3 25 FHFL E B RS RR AT 4E 2R IR b, SRR 5 FHE A (5%

RUIH) T4 CHUER, MARPTHis-tagZ seEPUA T —PT (FMR1 : 3 000k —PUa ), 7637 ClakEE:
FEFEHPIFE2 b, HVEAZZ R PBS TR /K AR RIS, K10 min. BRI AP (HRP) Fric il
P RIgGYE N Zht (F81 = 5 000F B —hi/a i) , #AE37 “CIEREEFRAETIFE 1.5 h, FHPBSTAR/MUERSIKGH#
HEAE A FHDAB B (0 485 .

278 IR T A B R T Amp LB 36 , F37°C | 220 r/minfFE R IR FE 2 ODgoo 40.4~0.6, il
ALHFEH0.5 mmol/LEYIPTCGHE M-S, 522 °C . 220 r/minfUFE KN 35:6 h. BB 5375 TR O
WA AR B TPBSHOIRE S BRE , 2505 A3 M AT 3 A S NENTAM T4 °C4563 b, R85 ARk
JEWKIE (10 mmol /LPE2IK | 20 mmol /LI ) PEMEERZ KEE 248 5 FHLA50 mmol/L, 100 mmol/LABREE A 1Y
ZE I, 21200 mmol /LIKIRVENE H A, 43FPWCAE Ve , R UK R . 8 i 5 79 20/ B i 8
FBradford & [ 2 f A & e & A & it , SLEDA2 mLIWEPAS /3% A7 T-80 CokFah# .

1.3 ZERSEAEEENE

TG S — A QP SR S A 725 °CA4F 1 minEAUNAD* A A1 pmoL NADHF T At &t .
AN FF S A NN SE £ B UG PR A 7 b A T T — s B el 214 7ERLG 25 A His-Ha AD H5 BTG I 5
A 2 HF 84100 mmol /L Tris-HC1ZE W% (pH 8.3), 5.0 mmol /L NAD*, 50 wLEfEE I , 100 mmol /LIEHFI
SAFN1.0 mLAY0.05 mmol /L ZnSO,. TERGHE I RX50  FHHIEE | CFBE .0 =B | IE T RE | R E R s
I FpHA His-HaADHSIEPEFZ I . ARHE LR SOWAKRRTELS © C~75 ° CA&AMF T RGN RN X His-HaADH5
PRI . 1100 mmol /LZRHN (pH 4.0~6.0) , Tris- HCIZE MK (pH 7.0~8.0) FIHZ M- A AL M (pH
9.0~13.0) 7E25 CAMF T e R L34 5w A Z2 I AN [R] pHG His-Ha A DH5{E P Y52 11
1.4 RB¥His-HaADH5 % sEfEH AR HI&

BB AN RAEAR S = 7R — RS, HIR FE & R A5 20 A9 78 7 R BT RE L, Ok H R AR5 — IR R
FH0.2 mol/LKmey it H 1 8 AR AP 2 1 5 SR AR S 2 il IR (DS LR ) B IREG , Selmal
fRE , FR SR S G /N, — /NS0 wedtJF8E (I FLE S B ARBUR#IE 150 pL. 7ERIFG14 dS
20K L 3RS E AN SE 20k [ Sht R s e 7l Ak , 2R2ik L SIR et Bl B R34 14 d. S8 e stk i s
O BB/ N RO FESE 10 AIFURR AL, ARAEFCR M35 7T AIESER L, MAE37 CCHCE0.5 h, 4 °CICE0.5 h, 3 500
r/min 50020 min, P MLIE R PTG , F-80 CUKFEIRAT.

1.5 ELISAH R #1His-HaADHS HUARZMN

PIBELL el His-HaADHSRAS 2 A ELISANR T4 °Cal i, W HFE37 CHEIRR: F-40 Th 5% B LI 83
B2 hiE, FAIPBSTZE IR PEE U S A [RIFR RS e 1)/ BRIV 18—t , DA R A I T 500 IR, ke s
A ABUIN150 wL/fL, F37 CHEEL hfFJEA3I, AR ALY BT B L PRI GYE N —hl (3%
HE1 2 3 000F B —Hifi G ) , 7637 °C FFE 1 h. PBSTUER3YK , INTTMBJEY) B (AR AE 218 T E 5 min/5 ,
FE37 CHERFRF R IFE S min, A2 mol/LERERZ LI, FHREHRSURINA 450 , SR8 RT ILTE NG f5 13
(9 A yso T 23 B NAIP , AP /N > 2.1 Ky B
1.6  Western blot ¥ iHis-HaADHS LI ;E R4 F 14

Fill&5 7 1 His-HaADH5 2 SDS-PAGE/M B J5 BN EPVDF R [, 5% I IE 8V Rt P4 °Cad 7k, Yk B
RGN A B )/ N BRIV VE R —40 (B BR1 : 3 000 Be—Hi/G i) T°37 CHEE2 DR vei&3k, st
AACYIEE bR IC R LD NI GO 4T (BB = 5 000# B ZHU5 ) T37 CCHEAEL h, 7/ PEI /5 HDAB (f
KAaPrATRD) W, RBGRA R | B R AR RREEN, LIRS R AEE | JeIiik . T A4 800
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FARBE M. Bk L RS R DL AR U IRBE | B . A5 A AL LR A FH R IS = AR5
IS A BRI, FEAMEA)E , 7EVK EFFE 15 min5 IR ES.0010 min (4 °C, 10 000 r/min) , KBS0 3K
109 L 3F i 12% SDS-PAGERLKKTIN . A5 I 25 5 1E 4 f F Western blotAS: Il BT His-Ha ADH54T LR AU AR 5214 .
AFEHLURIR DT (45 wg) LSDS-PAGEST B J5 5L EN EAEIREF e R IR L, B2 h, LU BTHaADHSHTIML
HA—P0 (F2BR1 2 1 000K Be—PUE i), SIFE2 b, YEG, AR ALY bR 10 A LU A3/ BUIg GAE
BT (FREEL 5 000FE B YU TERFEL h, VR EHDAB (BEE&FAH) BA.
2 HR59H
2.1 WRPAZERSBMEERANSFSRE. U REENE

H4H FUR pET32a- HaA DH 556 A6 KT i Transetta M PR IS 2, B BT wopE , TR .
7E45.0 kDa%66.2 kDaZ [iJf — A 65 | N, X 5 His-HaADH5RIA & A FRE K/ (56.67 kDa) MAFE
(JKI1A) . Western blotZ45 4 i 78 56.00 kDakb A — 25 B A Zescww i B (FB) , RARE G E A S EE PR E
FeIk. T R BEAFAE T HEAUOE . B OBEE FERE R TPBS T A B, e FIE S5 NI-NTA 4
TT4° CH543 b, ARJE AR BE BRI (10 mmol /LPE2YX . 20 mmol /LPE2YK ) Bt 25445 (5 #11200 mmol /LK
MR H B, IR VR (WEIE2YK) , FUKR Ve (E12) .

(A) (B)
(kDa) M 1 27 3 4 (kDa) M 1
116.0 10—
66.2 o ."‘.
45.0 40 S -,
35.0 s
25.0 25[ -
18.4
14.4 15 g

B 1 FEEBEMIHESFRIER Western blot3iE
Fig 1 Expression and Western blot verification of fusion protein
(A): SDSHL¥K ; M: HEAMarker; 1~4: KL TN Transettafi {4 . 2475 1) Transettaf (& . ZIPTGIAEFMmAAEA L
W ZRIPTGIHEFHAEE A DIE ;s (B): Western blot: 1: ZIPTGIESHEIEGEH.

kDa M 1 2
( 11&.0. »

B 2 BESEARMAENL

Fig 2 Purification of fusion protein

M: #FMarker; 1: REEA5; 2: 10 mmol /L BRBEEE1YK; 3: 10 mmol/L BKBEEE2UK ; 4: 20 mmol /L BRIEEE1YK; 5: 20
mmol /L BPRIEEE2YK ; 6: 50 mmol /L WK ; 7. 100 mmol/L KM ; 8 : 200 mmol /T, BRI,

Rl 8 H His-HaADHS A F-NAD+ AT EEHE I E , /0B DA IS | OB TN =05 . 1B T . SIRBE MR
Y. ERRIARA B AT DB TR N, Hop SR A 1 v i T AR (KI3A) . R[RITEE ApHAE

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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XIS EARTEEA B, 1615 °C . SRR YWBIAIE T, BRSNS BT R, Bla 8 E AT TR T
Thim e B S, Forpfe3s CRPk B RME (KI3B) . fEM6EI 3R SEpHYL FEIN , Rl 2 O S A DA e
Yy PEREpHE T AN, EpH=100 , & MZH F R, G & 1 i FefEpHo 10 (1813C) .

B8 <)
|.-':":"m = 1500+ ﬂim a
& 3 £ e
E E N E 8004
s S 5
> 1000 10004 =
: £ =i b
.‘—_': 00 5 s00d E 2 be
F b b b b F 3 20 :
T ol e o o & & [
& # q\* Q‘ _;‘39 B P PP P PP a @ .\xl X, .
a2E ()
i
(A) HEHE I His-Ha ADHS(E TR T 1RO BEE (B) i EEXT I PE Y52 ) (C) pHASHEFEERY F i

B 3 J|HEAHis-HaADHSMBEEF R
Fig 3 Enzyme characterization of recombinant protein His-HaADH5

T B3PR8 WA BT B 207 22 00T; ARIRIE B[Rl AR 22 5 035 (P <0.05 ).

2.2  ELISA#& MR HiHis-HaADH5 % 7 FEHLIARRIMN 5.0+
fil & %5 M His-HaADH5 % 9% /N FR3IK 5, ELISA :;3:

WO L ML FOO Y. PR T L 24 T o g 35-
T FEA00 GOO St RE A R 18 T 0 A W i i S
92145 . BIFCILTE AR K T400 600, BEBAHEINLIE © 201
R T B BRI AT TR 20 4
2.3  Western blot # M His-HaADHA UL E B F 14 0.5+
R LiFA "

FH#H £ (i His-HaADH5 L7 X 2L i Bl A 2
HRES HURIEERY H A AR B L Western blot , 255 i
7N, BE R HRE B B THaADHS £ sa e h iR, JIf
TET S o /M e B 2 A 4 () | %A 4 ELISANEHis-HaADH5$HILiE 3N
W d M RS th A ZE 1P U Ha ADHS . {H R Fig 4 ELISA assay the titer of His-HaADHS5 antiserum
I HBEE T, ULEA IS 1 His-HaADHS 22 e BT AR BAT B 1R S, I P TIAR T A48 AN R H 20
FIRIR MR, SRR | BRI ARFIAREE h BRI 2], 2547 K/ NS KD (36 kDa) MRS, HAEHR
B HUIRI AR e B IR (Kl6C) , UiEHHaADHS R ZAFTE TR (.

(A) (B)
(kDa) v 1 2 (kffggm 3 4

00
1‘.-'0 ;g
55 ¢ 35
35 & 25
25 ] 15
15 8

B 5 Western blot#ilHis-HaADH5% &R R E FE
Fig 5 Western blot detect immunological activity of His-HaADHS5 polyclonal antibody

(A) M: #iFAMaker; 1: SR HURIREHE H I WesternEICZ% ; 2: MBS UIARBEEN ; (B) M: - Marker; 3: A& ; 4:
Fgt M RAR B H.
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(A ® . ©

1 2 3 M(kDa) (kDa) (kpa) M 5 6 7
i 0 I 130

1160 7o 130

66.2 55 . .- 70

45.0 40 55

35.0 a5 [

25.0 25 75

- 184

14.4 15
' i 15
TP e

B 6 His-HaADH5% Sep&H &R
Fig 6 Application of anti-His-HaADHS5 poly clonal antibody

(A) HEHURFRIZHZURIR SR HSDS-PAGEHLJK ; M : [ Marker; 1: KEBE; 2. Jglitk; 3: Tz ; (B) ZrikEbiik5m
&4 FHis-HaADHSHUEE SEPESS G460 5 M : 2 A Marker; 4: His-HaADHSRIG M 5 (C) £ IakEhiik SHE dURRIZHZI R AR 5
BB A B S AR ; M. B Marker; 5. EBE; 6. g4 7. Pz,
3 it

[N EN SO N =B a9 105 W E ot O v B9 22 | . e 55 W (=92 = T 1 ) W o e el S T E e - E 24 2
KBt S M B () B AL 1) PASOBB ARG, CYP6ZRIGHIN A 5Pt % VA, P450 CYP6B63EA
ek 52- DRI A B UIE R B9 Brias R 2-TD & R4S HUP450 CYP6B6MY L Rk, [FlAf3K
13CYP6B6ME N 2-TD A% Lo TG, Ak i T I R BR 2R A F A A A% O TT A0 1 PR 45 - Ha ADH5 P . A5 SRR
i, FEAEMEER NI, RO RUBIEPA50s i Rk 32 25 5 AdhIE R IR W GATATT AR IR, e b
HHRAdWR ST, GATATCHTIRE S, FHALTTH: , AERREFIAR W7 (A TR B B A A S0 i T g o).
TR L R, ADHAE N 5 R F G 2 5 IR AR RTE ALY, Hataichanoke®§ NI A 2 /045 —FPE H i
AR SRS R e N A0 S35 2R AP AS0s 23 38 o TR P GBS, A 4 338 I K I 7 2 3R AR ZEDY . BT DAL AR
(ADHA] RES 5 PA50s A i , (XA SR T Bt — 25 BORIEST . S0 00 05 e BEL oty N e B BR 58 P s SR 512
K220, HaADH55CYP6B6I N 2-TDHIAZ O F BRHE1ZE A, M b — A B & FMADH (GenBank# 5%
51 AKDO1727.1) HIAGE HHE1Z5E217 . FILULIAA SCH i HaADH5 W] GBS 5 CYP6B6 IR KA , (HUEE4E
AR B R A% i AN A

JE— R AB T HaADHS I TIRE , A SO A R TIT9E . ADHS R — AN BE R AKT , 52 —Fh
BEEE YT S ARG (NAD®), EZRIEHCBERESE T8 ZESiIRNADHS S 528 . St @R MAE R 1L
W, IFREAE I R P R 0T FE AR PN ADHS IT LATH R B, XoF AR g s | 2 ek & FURRE Y R
AERAE RS FEARESY BRI ADHS S SRS HURIE B S S & B AR 00 AR SIS DU | A0 B B A S
(3-HIEETEE) MY, A His-HaADHSX] 5 B0 B ) T H SR AR, Ui His-HaADH5 E 2 UJ5EA
AR P R B . A SR , HE A I ADHERE IR 225 °Cai# 35 °C, YpH=10/}, ADH5TEPE
AL E]5002700 U/mglt® 4. FRATUARIBEAIKY) , &I His-HaADH57EpH=10, L M35 CHHG M ,
AlIAEI 333 U/mg. @5 H R R4 R 2 —si& h i stk 2, His-HaADH5YfifipH=10, iX {5 4 i
PR d b i A DR h A7 7E HaADHS. SEE626 , His-HaADHS EA T2 FIE W St L ] DU AE Sk
FEAE DS IR R SA4L , BEAh, His-HaADHSX] S SRR IR0 H B S 6 14, S SCmsope %1 LAt DU Fp e 4 i
JE TR, PaikiE , ADHSY R A7E TA-AZid, aT LIS RRYIE I, ADHSM) 2R Y K BEREE22.
A S I A ADHS YRR SEER I T — SIS 540 , RIS R4S B Ha ADHS Y DI RERFFT B9 E 1 LAl

Tl PR R DIRE iz —, BB CEE AR BN UL, B LURI B e e Ui A iR
FIRFFEAR . ARBIFFE 7R A% kR R th Rk HaADHS , FIH6x HisZlifb 35 T —RIR G A, B/, 4k
1T AR 1 A e 1 il 25 T Ha ADHS RTINS , BEEE S ie W B ASIZ BT A AR R L+ 409 600 , AT ML IR B 35
FIWHIER , PN TR THUAR SO AR SE R, A B B (Super-EMSA) | fegifb . Yy o i fe g
HHT3E (CHIP) %5. Western blotZ 532 i £ B Ha ADHSHL 35 BEAE 57l & 11 His- HaADH5 454, AR 545
B RN I R IRTE A HaADHS S 4, SR AL (Tenebrio molitor ) KRNI RIRTE FAIAH GEVER, ULIIHI#%
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(A Ha ADHSHLILIE A B4 0 Fe e b 5Pk . HaADHSHUIMLIE FEARES HUAREE | JE AT % i Western blot 4525 i
/R, HaADHS5 EZLERR AR i R A 7e , e iRmE sh/ D e mils M A R e R iU RIS 4, #i/hak
W8 ( Bactrocera dorsalis) TEJRFAEHRAGINE T , HAR DA A () g deA Cidtie R 0 2k & 38 s T IR ). D)k
SERBTERRM AR i, HaADHS W] e S SR U8 2. AR SO HaADHSTE 8 F/KF L i D) Re s
FEBEE IR, N JEIAXTHaADHSEE (K (0 5 e A6 T S 2G0T AL

TEARSZIE T, STHaADHSMEA TR FIE | 4k, o0 THERFEURY)  REpH AR T AR , JEaD
#% T HaADHSHIHL LT , Western blot/ANYIGIE T HiFHaADHS G e G M, tHIER T HaADHS £ ZAEARES IR
Witk DL A G IR ARG 2-+ — e B T #i4S U Ha ADHS X A (5.2 P450 CYP6B6I IR R IA
B SLA;.
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