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Purification and biological effects of a recombinant juvenile hormone esterase
ZHANG Dong-Fang (School of Life Sciences, University of Seience and Technology of China, Hefei 230026, China)
Abstract: The protein concentrations of cell supernatants infected with recombinant AeNPV CAutographa californica nu-
clear polyhedrosis virus > containing wild type or mutant juvenile hormone esterase were between 153.2 — 188.0 pg/mL..
The enzyme activity recovery rate was about 33% . The stepwise purification of the enzyme had similar results as the gra-
dient method: but was more convenient for handling large volumes of cell supernatants. The cuticle blackening test
showed that the recombinant juvenile hormone esterase from Heliothis virescens had biological effects on tobacco hom meoth
larvae { Manduca sexta .
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1.1 HEER

HHE M BF A A T4 R B Carolina Biological
Supplies Co. #2Ht. 7E 28°C. Y 14 h H T A
#e, BRREWER .

1.2 EBEFEOYREBES

SRR T 75 B R Spodoptera frugiperda B SF21 41
B 2 T 7 0 0E N 28 BE S B0k i B S A AL
B. R TR a0 Trichoplusia ni B T. ni AIEE
HT AP R4EE . SF21 A B 5 A Excell 401
(JRH Biosciences» Woodland, CAY Hr#R#i7E 27°C T
B, WHEFRRT N e h+ 0, H8
. HEES 100 0 /mL. BIEEN 80 t/mine
7. ni DI ZEF Excell 405 (JRH Biosciences, Wood-
land, CA> #NMIIEFRIEAE 27°C RIS FR. ANpES
FRTMEHER. 85 FEF 100 £A/ml, A
4103E, EHFIEA 100 vmin. H 5 PFU (FHE
A SR EREEENEAEER
QR Z A RES (R Ac. JHE AE) 8k
Foe A EARE (FIF KK, JHE W E) A8
Yo T, ni M (5% 10 #E/mL>, 27°C FIRIEEEF
3R, 2T 95% RIRANEER BREE LB R L A 25
WERIEFEES. BOSFAE, KT EE R
- 80CIRIF#H .

1.3 EHEFRYREEOEL

DEAE-Sepharose B 720 E 4. M/ W
BEHEHESHE. ROB R R EEE 105
ml ] pH 8.5 Tris-HCl E M0 1:2 W B G B4, A&
JaF] s &RAR pH 8.5 Tris-HC i IER, B S
FEARIRAY pH 7.5 Tris-HCl MG EREA. H
pH 7.5 & 100 mmol/L F 200 mmol/L NaCl Y Tris-HCI
S AT BT IR R B PR EE . RIS M R
FI Centricon100 CAmicon Co.) WEEFES, - 20CHE
BRIEeF . J5 80K A HPLC-mono Q £ Z A0
S-100 S F it ig.

RAEE RS RSB W M B H A ALE R4 B
ME i (Hammock and Sparks, 19770 EUAF 66
(McCutchen et al .» 19930, - ¥6 6 Bk 2 (R 45t
RESEE RSN E TR R A, 96 FLARFL A N A &
10% FEHE. 50 mmol/L (pH 7.4> PBS ZE MY 276 L,
2.25% AR IAF DINB [5,5  -Dithiobis {2-Nitrobeno-
ic acid)] 2 L, BER Y 1-FRGEEM A ZB F

BE 2 oL, FrMBEEE S 20 L, FBEFRAUTE 405 nm I
WAL EBE NG . 12 R TR BCE BREE kT
FEhem b EREEEA . 0 BB S
JEVER TERE AR R RS AT E

ERTRENGER Badod ¥, TIEBEEBA
hHEAFIRE. BB RAEE A 109% SDS-PAGE
BRHRIK, FSETRE G50 REBRLEE. HE
R ELARE (Western blot) T & R G50 EE .
1.4 RENGERBEEGRIEDF IR
1.4.1 RS EERS A E B M A v 1 A0 5
FrEMOR A A 3 8, S R-PHEE 213.4 2
10.3 mg. WA RIAEEIATTE L FRATTHE (head
capsule slippage). TALFELAZNE 10 K, 4 RER.
H St i )5, EEREAH 10 oL 535
S AR B BORE Mo VST FIFE SORIET 100 mmol/L
NaCl Tris-HCl Z2/ 0 &, F1 0.2 pom VR RIS
PERRTE I INF . BEB R B 100 HAL/ml TR 40 T A0
BB,

SEALIEAR: (1) AESHNEE ) § 5%
I R Tris-HCL MM (pH 7.50, 5 uLls (3D
65C 20 min KIGHIRIVEL B BB E M, Sl (4
SEEEREELS, MIIEEEA 12,5 mg/mL. 25
mg/mL- 4 yle

FERMEAE: (1) BARARRLE AR
B, R EE 1.18 my/mL, LIETT 5.36 nmol/
(min°mL>, 5Spl:s (2) BERRLE (KK. JHE)
RENBEBEM, E0MEE 0.55 mg/ml, LGS
1.72 nmol /Amin*mL>, 5 ul; (3> BEAEAREZ)
HRbEE, HEEMEE 6.10 mg/ml, L&D 9.26
pumol /Cmin®*ml. 5pl; (4> EHBFARRGEE
BEEE, BT E 46 mg/ml, EIE I 4.58 pmol /
Cmin*ml)» 4 ple
1.4.2 FEMIFN T B Philport % (1990
BRI, T3 BEIESERE, Y
BHANT RN AGRBHEERITTH. 1
4, PRt E, 2 8, Rt 759 B 3, B
S0 Bth: 4 2, Rt 50RO, sS4, HEITEE.

2 HER

2.1 HEFREFRDYERE

S HUIBFRAN LE @, EERIRER 153.2 ~
188.0 pg/ml. %775 360.8 ~ 578.1 pmol /Cmin*ml.>
CEMEETHE I LR R PR RS SRR ME R
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¥), HIESHR2.29~3.09 pmol /(min-mg) (455
BEREARERROBENOBERE) . BHRK
Y ERMESE AR L ER PR LR,
2.2 DEAE-Sepharose S F XM EM T EER
DEAE-Sepharose B ¥ 304326 EHT 45 R W&
1o 5% %8 . A 100 mmol/L NaCl Tris-HCl 2% m &
MBS AR RMERER (K1, BBt
ml), MEASEME M3, ROMERES
SELEEARSTEN 6.0%, ditbfEH N 5.4

. WAFHRIKTT REAFRNRYBEBEBEET,
SFEAN66KD, SREZEMEN ALK KRR
BEBBEOS TEMER, BEARNBELRERB
HE—&H (B 2), ALK RY B ERERBRKR
AR, MRS G TES Y RBFTENEY
EHE W E . 200 mmol/L NaCl Tris-HCl 28 w ¥ (50
mmol/L, pH7.5) WERB PR EHF R WK BB,
EREE DB (B 1, WhREST), TU#E—F
A HPLC-mono Q HEEHr4tifk,

% 1 DEAE-Sepharose EEM S BRHIBEHERE R
Table 1 Purification of juvenile hormone esterase with DEAE-Sepharose chromatography

BEAERE (mg) s N BEAN HE EZRIR T
B B (mL) e " g S Y
Total Activity Total activity Specific activity Purification
Samples Volume . X . .
protein [ nmol /(min*mL) ] (nmol/min) [ pmol /(min-mg) ] factor
I
i 125 27.3 294.0 36 750 1.35
cell supernatants
[=]
BB I 24 1.655 506.5 12 156 7.35 5.44
eluent |
(=]
wBAE 1 40 2.134 211.5 8 458 3.96 2.93
eluent [[
-
s
o
12 3 12 3

F1 R4 EEEN 10% SDS-PAGE % i ¥k 45 51
Fig. 1 JHE 10% SDS-PAGE gel electrophoresis
1: RYOWEBEBUBRERD  JHE eluent 115
2: BYBWEMBHEBEHES I JHE eluent 1 ;
3: NOVEX EARS FEIRHE NOVEX protein
molecular standards (200 kD, 116.3 kD,
97.4kD, 66.3 kD, 55.4 kD, 36.5 kD, 31.0 kD)

23 SAUNROIBEEBNBEEXBENEDEY
WELR

PR XTRE . AbFE 1 fib3E 2 Y EARTE 12~24 h
WIS HEA 4 8, ThREZ, BE 10 KRS
HEEFEFTHE, BRELPLIRE,

K33 HE 65% (26 k) Zh Wi A 4 %
B, REEEARRBENTR, HRAMWYREEE
HERRE. 4 LEARNLGRHEA S RE{IRER

H2 ROUEFEMEORARTER
Fig. 2 JHE Western blot analysis
1: Sk KRR WK AR
natural JHE sample;
2: EHRYMREEAR EER
cell supernatant with recombinant JHE ;

3: Ak EHARGMERS
purified recombinant JHE
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B, SKIFASE, BIHEKE48h, AEEK, BE
b, GIRAREEKE . EHEEM 15 KRBT,
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B R B P E A B RS R B B 4T
J BB EERWRE R 153.2 ~ 188.0 pg/ml, &
TREEGT R R EREE RS EED
FAEER6.0%. BENEDEEE NI 33%, HiL
A s B WHZRIEEREENEBEAT
ﬁ@ﬂ'fﬁ:%ﬁfiﬁmg, — Bt R3S 12.5 mg B3
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ane) P DAFIAEUXF A BAER RN, AT WEE
A SRt AT DAY T2 R 48R RS A0 A v
Mo BRRYEREEEEE L) R AT S W A E AR
AN FEENIRE RFLYIhRE. KERIEEREL
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TR M 2h R LR B R R R (B B 7 Sk 5
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RISCHLET (A& A5 R85 H A R AR R R T
MG RN R RENER, RAENBRE M ERIE,
5 B ) 2 I B 28 (R A R RIS TE T RS R

SHERED . WERBREERI RIS RE
U B A BN TR AR 218 R MR A N M B R AR 2h A
R
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Zhei Al DAL AR, SRR AT DABE— B T S (R 458
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A AR ) R G SR E R A BRI R R
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S [\ H: 3 I EAA R RER e X P 2 A A4
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