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Molecular Cloning and Expression of the Chitinase Gene from Helicoverpa
armigera single-nucleocapsid nucleopolyhedrovirus in E. coli
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(Joint-lab of Invertebrate Virology, Wuhan Institute of Virology, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: The PCR product of the HaSNPV chitinase gene, which was without the N-terminal signal
peptide and the C-terminal endoplasmic reticulum location signal, was cloned into a prokaryotic expres-
sion vector pProEXHTb. After the induction of IPTG, the chitinase gene was successfully expressed in
Eschechia coli DHSa. The expression product shown a molecular weight of 60 kDa, and it covered
about 40% of the total protein in E. coli. Western blot analysis using an antibody derived from AcM-
NPV chitinase confirmed the expression product was a homologue of baculoviral chitinase.
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HE: HERSRABEKTZEAERN E(HaSNPV) LT REEEN T, 1514, 5INE YIS, A
PCRYWMHEARE NKREFSHUE CRBMARMEUKNILT AMER B, HZEERFN TR EREEEAR
{k pProEXHTb, & IPTG &S, ZE KT DHSe F 3B T M ERE, RAFYH K/ N 60D, SBESHEEEH
B 40% . FIARET AcMNPV JLT BB G ZFAZTARTRA, FESERENBAFES, iIEETRFZE
A SRR ENILT REEEAREE,
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20 37 25 X BL b 3 TR Mk ( Spodoptera frugiperda ) W)
B FEaTIE] LTso M 88h TFEE| 65h(®, HAKHFHE
REMHERYDEREILT BB PN K REE
BBl 4h R B AT,

EFRFERENENETEFEERBILT
FEEEH EE, 1995 % Hawtin ¥E AcMNPV H %
THE-MFWRRFILT REEH, FREHEE—
ABRAEE AcMNPV W JL T JREEF Bt B A N
YVIMSIILT BEg & . ACMNPV WJLT R Eg7E
pH4.0-9.0 T A& RERFRE A i KBRS, A
FESRBAE A T MEEE, XARREFRXESHEY
JUT R R 75 HE T B (B&E pHE N 4.0-5.0)1,
MRER, RBRBEILT KB 2 R4 8 Ry
W RLEHN, FEREREW S, frugiperda
MM, ACMNPV LT FBER X G EM T HEM
£ s N AR ARES KT REL SR
R E&TA B TILT R A 4 Wi, m C
RIHWI PR N E 458 (KDEL) WIFH Ik JLT BB
TESR B R BHA Y 40 2, BRI R A 7R B e Y W A 4
MREE, LT RBA STHEREERS ik,
X —A 4 Wt R A i R R AL T &
fa ik Rk B B, T R R e A A2

EINETAHFREY, HERBEZEKTEE A
B ILT REEEN B X £ K 1713bp, HE M 4
B—A~ 63.5kD WE AR ER BB F ATG kit
—24nt b HF N HBE AT RFERPEH B T
JCiF ATAAG, — 17nt f1 — 29nt & H —1 TATA
box, TEJRTERAIAIM 18h HRMBILT REER
9 mRNA, B E HaSNPV JLT REEEH 5 — 1
MHAEE, EERIF I 2 K BLTESE 308 - 317
TEERBRESHILT RESE 18 RIEM#AEHE
L (Wang, ét al, FERFR) . HEHFRIRIE HaSNPV
ILTHEBERNEREBFETN AR SRS XBH
BERNMEAT R M HaSNPV 6k R Mg &
B o

1 #MESEFE

1.1 ##

1.1.1 BE#%MER E. coli DHS« B Bk, kL
pUC19 & pTZISR HAERF; EE XX H i
pProEXHTb & GIBCO BRL A & = dh. & HaS-
NPV JLT Ji B & B 59 2 B 4 3CFE Bl pCXW125
AR EH ],

1.1.2 #H4HRHME HAMI! By & 2 777,
Grace's BE RARMIIE S A 4 M 1E & GIBCO BRL
AT F. MERBEKTELEAKFEE G4 bk
By B s,

1.1.3 PCR 3|4 H £ Sangon M HFEARAF &
o

1.1.4 BEAN KLFHILEBWEHZAX TaKaRa
(KEYEM TR AT, Taq BN I E K Biostar 24
&7 & o 1kb DNA Ladder § H GIBCO BRL A &,
EAR S FRAVRHET T New England BioLabs,
Glassmilk % & =1 MR 77 & 4 I K BioStar = &,
IPTG(H 7 £-3-D-Fi X L FLHEH ) 4 Promega 2 F]
. PULT TS i E o B g 5N
¥ 22 BF 32 B ( Natural Environment Research Coun-
cil) ) Robert D. Possee B IR E ¥, WL EEIRIC
HEFK B _HET Sigma 7], BEHKREL G
Rl EMTFHEELNT,

1.2 F&

1.2.1 HARZHEEHHWE HEES HaSNPV JL
TR B AN CERR pCXWI125 AR, B8R
HaSNPV JLT i BgEEH W F 5, & it —xt 54, B
BR N ¥ 20 T EERMESIKM C i 4 MEERY
MR E LRSI, SIFEFIm T .

E# 31 #: 5 GGGGGATCCGCTCCACCCG-
GCGTTCCC-3', 5" %W &H BamH I fiL &, J§ 18nt
5 HaSNPV ZH 4 37333nt-37350nt B 4b;

T #5314 :5 GGGCTGCAG [TTA] AATCAAT
CTACTGTTTGTACC3', S W& HF Pstl L5, )5
21nt i T HaSNPV EH 4 35713nt - 35733nt,

PCR R A% 4 :94C BAEHE Smin; 94C 45s,
55T 45s,72°C 90s H— &, #H4T 30 MEIH; &
J& 72CEEM Smine KM= 1% BRI MG B
K €, Glassmilk B 9] W 46 4k, 3% 77 & [l dig #0184k,
PCR =4, Hl BamH I f1 Ps: 1 B§ Y], Bk Wik, 5
LR pUCLY R ERE, EEFWHLKXH
Hé, ka3 MU LS EHERBE T, 2N
pUC19/ChiA., | H pUC19 i A 5181 % pUC19/
ChiA #EATHIF, FHIE BRY MU RS ERA
FFFIMEFE S, A pUCL9/ChiA R BamH 1
MPs IMYITENERRER EREBEERESG
pProEXHTb, B V] & € HE W& F, 1 % & pPro-
ChiA,

1.2.2 EHMESRE HERRBRFERNT
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3ml LB 3% ## % A4 (Ampicillin 50pg/ml.), 37C k%
R, RERERY 1% EREMHTHE LB
K38 B A ( Ampicillin S0pug/mL), 37CIRG T FE
ODgoonm M 0. 6, B IPTG EL W E A 1mmol/L,
3TCHREEIZR IR, & IPTG ER/E 0.1.2.3.4 # 5h
S5 ImL 3 =8, B OWERE K, EET 200uL
BEBREL R MY, I SOuL B9 Sx R, BT
BRKIB N # Smin, B 20l £ &, # 4T SDS -
PAGE 43#7, &H S8R KBHATE AR,
1.2.3 HaSNPV JLT B ) Western blot &l
N ERFR, %% & ¥ T pPro-ChiA K& & #UK 1 X
i, RIES 5 sh ME K S & B # 1T SDS -
PAGE, EUEFA: %K HaSNPV BRIHAH M0 B fEFR 14
XTER, kb . B 4 B HaSNPV L4 5 MOI B 1
x10° 4~ HzAM1 40 M, B Y5 72h W £ 40 M, PBS
VEWEVE 3 IR, BT 400uL PBS ¥E# 4, M 80uL
M9 5x R HE, BT B KB s Smin, B 10
pL YEAXT BB HE G _E#E, BEFT SDS - PAGE, HIk5E
Bf5, Al BIO-RAD ¥ THEMNKEO KB EMR
HHEEBE, 3%BSA 4CE ALK, TBS- T FEH
(50mmol/I. Tris-Cl, 200mmmol/L. NaCl, 0. 1%
Tween20, pH7.5){#% MR 10min, —H I H AcMNPV
JUT MR BRIt ME, A 0.3% BSA #& 1000
. BHEBA—FIHERS, ZEME lh, TBS-
T ZHRVER 3 K, B 15Smin, ZHABEBR
BEARIC M EH K R 1gG, 0. 3% BSA B 5000 1,
BEEAZRERE S, ZRKE 1h, TBS-T X
PRMEUERR 3 K, 8K 20min, BEBIESBHHESB
HAT,

2 $#R
2.1 HaSNPV /LT REEEERERM PCR R FRIAH
HHEBEE

HaSNPV JUT B2 %% 15 X 2+ 1713bp, B}
£ N %% {55 K 60bp 1 C 3589 PI B M & 7 ik
BIF5] 12bp J&, # A& FHIK 1641bp, HIXKLERE
7~ PCR U M= i BB K/NA J9 1. 6kb, 5 LR KB
M. B1 HEFILT REEERE MR EFHAE pPro-
ChiA Al BamH I #1 Pst 1 EEVIG Bk &R, BF
1.6kb /9 H By 2545,

2.2 JUT BEsH%E S %A F0 SDS - PAGE 4+#h

W &FH FEAMRHKB pPro-chih 1 5 # &

pProEXHTb #) & 1k, # 4T SDS - PAGE 447, LIk

MILT REHRE B2 B R, EESENEEKEE
HPEAFHBLSHEEM— &5 FRAN
60kD IRy, JLT BEEE £/ N W55 ki C
W EME SIS, T ProEXHTb Bk REHEQ T
o FRHA 64kD, REMHBERIFES 3h GREF
M BERIEE, 2ERAHESFT, EHES 40 G,
BERIMEANSEEREEARMN 40%,

M 1 2

M1 REREBE pProchiA RN

Fig.1 Restriction endonuclease analysis of the expression vector pPro-
chiA

M, 1kb DNA Ladder; 1, Hind [l digestion of pPro-ChiA, 2, BamH 1

+ Pst 1 digestion of pPro-ChiA.

M Oh 1h 2h 3h 4h 5h ck
kD

97
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M2 pPro-chiA 7E KB 8 P i FREEHAE L 17

Fig.2 Time coures of induced expression of pPro-chiA in E. coli
M, Molecular Marker; 0h-5h, Total proteins of E. coli containing pPro-
ChiA at 05 — 5h after IPTG induction; CK; Total proteins of E. coli
containing pProEXHTb at 5h after IPTG induction.

2.3 Western blot EEFRIEA™Y

HEERETY, B3 EMATF pPro-ChiA . ZH
K pProEXHTb W B AE B UL R BF A= RUR B2 R e 41
MijE 72h #1400 8 ] B #E & 3 4T SDS-PAGE 4 #7
(B3), BEZ2YTHEES, UEKRJLT BB
A —H1, BB AR IC M E KR 1eG V3
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1T Western blot 447, S &8 &M, EH F1&E
60kD b —RIF R B A H (H 4), B4R HaS-
NPV BB A B 6 E 5 BRM&H Kb
H 66kD, & H pPro-chiA B B & 7E 50kD 1 35kD
LEEFRMTH B A EE, Z 9 35kD M E
=8k pProEXHT MY KB F 48RP R B,

3 pPro-chiA 7E KB #F 8 &R E MY SDS-PAGE 437
Fig.3 SDS-PAGE analysis of induced expression of pPro-chiA in E. coli
Lane 1, Protein molecular ladder; 2, Infected HzAMI cells with HaS-
NPV;3 & 4, Unincuced and induced E. coil containing pProEXHTb; 5
& 6, Uninduced and induced E. coli containing pPro-chiA.
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M4 pPro-chiA TEXBIFF B3R iLH) Western blot £
Fig.4 Western blot analysis of induced expression of pPro-chiA in E.
coli
Lane 1, Prestained protein molecular mass standard;2, Infected HzAM1
cells with HaSNPV; 3. 4, Uninduced and induced E. coli containing
pProEXHTb; 5.6, Uninduced and induced E. coli containing pPro-chi-
A.

3 i

ABFWE B L N 515 5B C oW R M E L
58 HaSNPV LT M EE TR Z REZ RIE
#H K pProEXHT ;KB T 7 E. coli DHS« P#IE

Mz, REEATVTHEEKSEORMN 0%, KX
PV SR B LT BRE M AR R R B BT iR A,
FHIE K=Y K HaSNPV i LT 5k ; [ Bt th 2
HH HaSNPV 83 JLT JiE§ 5 AcCMNPV 89 JLT B &
BRI X,

RSP RE, ERXBITHEPREN LT REE5
F R4 60kD, B3 /N T i HAR 64kD, HREF=WiZ
BRME LT B EE. A RPREEIN S
FE/ANFHMAN S FE, BREZYRAEILT KRG
HEEARERREEBE E. coli FRAEZIGE
i B AR Y o

FIEF=HYIH] Western blot 7 BF B9 — U M B
AcMNPV JLT BB HIER, ZILT KB EOME R
B2 /¥ 55 HaSNPV JLT BRI R IRHER 61.57%
Western blot M 4T B /<, B T Bi#A 8 R X 7= 9 5%,
AEAFHFEALEATABEINERY, — 7Y
50kD, 5 —2#9 35kD, H A 35kD MR W E T T
EHE P RFEE, W RETTREREMN. 1) FHikd
FEXMISKDMELD, ZEQ5/LTHRBESR
AFBRMEUMERRFY, HEAHF &ZER
#Hi2) —HRHEARAE, BHERFERT, KB
F Al & HsSNPV JLT BRE# ¥ 7 vEdi 4k L AT XF
ZRHEITRAR TIRET R E T 24,

i R EESSREES AR EDES
3% B ( Natural Environment Research Council)
Robert D. Possee H B E W A R+ Er B EI M 51
AcMNPV JLT REEHIFTILTE

&% H
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