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Prokaryotic Expression, Preparation of Polyclonal
Antibody and Immunodetection of HearNPV orf86
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Abstract: HearNPV orf86 is a function unknown gene of Helicoverpa armigera nucleopolyhedrovirus
(HearNPV). The coding region of orf86 was amplified from the HearNPV genome by PCR and then was
inserted to the prokaryotic expression vector pGEX-4T-2. The recombinant plasmid was transformed
into E. coli BL21 to express the GST fusion protein in the bacteria. The purified fusion protein was in-
jected into New Zealand rabbits to prepare polyclonal antibody. The titer of the anti-HearNPV ORF86
polyclonal antibodies reached to 1 : 5.12 x 10° determined by ELISA. A 36 kD protein was identified by
Western blot on HZAMI1 cells infected by HearNPV using the prepared polyclonal antibody, which the
protein size was consistent with the predicted protein size encoded by orf86. The results indicated that
the polyclonal antibodies against ORF86 was successful prepared and it would facilitate the detection
and related study on ORFS86.
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R84 1% B % ff K99 B (Helicoverpa armigera
nucleopolyhedrovirus, HearNPV)J2& #1tR ik 75 Bl 5 k1
UL AL Z2 £ 1A 15 i 1 B 7, 0 o A Rl o e AR
W H. elicoverpa armigera B A F¢ 53 = 3L BB iR 5K
R, AE N AR 2 C A BB AL AR 7 A
HearNPV £ Fi~43 Btk G4 F1 C1, 49580 T 4
B 91 (00 2 R R B R S s P E
B, AEXF HearNPV — 3L [H (1 BB Frikii,
molef-2 FEWBY P1o FHMW . chitinase FERP!
orf29Y  orf3378  orfad® | orf8310) [ orf100°VF
orf107"), SR1fii HearNPV [{7R £ 3L N I AT AT 42,
B Ege—0r58, Hh HearNPV orf86 J:NH ZE H
Hii2— D IIREAR R BE D, WA WFFEHRIE . AT
FEVEREFIFRIK T HearNPV orf86 L[N, I FHaifk
WA R R e, il T 2 BBk, it B0t
FUIZAL A R T Refe it 1 kAl

1 MRS HE
1.1 w7
111w AR U A 2 ff R0 B (HearNPV) | A
i HZAMI 4 & . KIBATH TG1 M BL21, 3Rik
A& pGEX-4T-2, 4 PHIbAMPBHE K2 4H AR 7R
SR E TR E SR = R
1.1.2 R F: swREHIK pGEM-T Easy Vector. T4
DNA % % S AH N Buffer, I | Promega 2~ Ao B
TN EE . Tag DNA & . DNA Marker, 75 [
[ 5y F b N TaKaRa A&l 7= 4 ; IPTG. X-gal
SRR FRTE s 3 IR 8 A AR 7 RN I AN 58 4 44591 g
H Sigma 23 & ; ABUAR A AL W (HRP)BR 10 19 E 41
Y 1gG W [ 56823 | ; DNA BIGR T & b 5t KA
AW
113 SERsh 4. MR v 22 K R (R &
2.5-3.0 kg), HVEZE3CiE KAxsh s oo R4t .
1.2 A&
1.2.1 St 5 &/ 28 HearNPV 2 N4 427
%1|(GenBank accession No. AF271059)H orf86 F:[H
4K JF3, i Oligo 6.0 %, #it—xt514, £
TUHeB IS IA BamH 1. Xho 1 BEYI7 5 (F %114k
Ay, ML T AR TR ARG BRA FA .
e86F: 5-AGGATCCATGCATTGCTTGTGGGTC-3';
e86R: 5'-ACTCGAGCTAGAAAAAAACATT-3',
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1.2.2 PCR ##8: Ll HearNPV JMH#iti, Ll e86F.
e86R N oI WP 1 orf86, PCR W& & N 25 pL:
10 x buffer 2.5 pL, Mg** 2 uL, dNTPs (% 2.5 mmol/L)
2 uL, EFIES194% 0.5 uL, ik 0.3 pL, Tag DNA
RAHE 0.3 uL, K MEMEIK 16.9 uL, PCR ¥ 4%
W &40 3E47: 94°C 5 min; 94°C 45 s, 55°C 45 s,
72°C 1 min, 30 MEFF; 72°C 10 min, PCR =) 14k
fbF DNA ISR & e B 5617 o

123 REiZFIEHARME: KK PCR ™Y 5
pGEM-T Easy SLlE#IAERE, &8 WK
W TG1; LF5ME G, L BamH 1l Xho 1 XU
LSS I L R e SR - 5 SO w112 o B/ B
LI BamH 1H1 Xho 1%t # 21 i A pGEM-T Easy-ORF86
FEIREAR pGEX-4T-2 [a] Iy AT WU, (81 -4l
1k B 1 R Bt orf86 A B pGEX-4T-2, ¥ B F
Bt orf86 ¥%E4%£F| pGEX-4T-2, #:AL K& BL21,
AR EHFRIKEIL pGEX-4T2-ORF86, MW ] 4 &
B

124 BEEEWMBFSTERGL: PEUY pGEX-
4T2-ORF86 M MLTERe, 37°C TF 50 mg/L & %5 %
2 LB WA R A b i G R 5, DL 12 100 #44%,
37°C JR#E = ODgoo = 0.5, MA IPTG EX M FE N
1 mmol/L, 37°C ifF%iis 8 ho WEIHEREIK, H
Glutathione-Sepharose 4B /NuiUk: 4 fk GST Fl-& M,
e GE A wIRMLM I LS T: FRIRE AT B0 F 4L,
HHEIFT PBS (pH 7.3). Rk 24 B ARG B0,
W FWE ] 0.45 pm RYUEMELL R, SRS 5 kb B
1Y) GST4B Fiki st 43R 2 I = IRF A 30 min, 500 x g
B0 S min, £ B, H 5 A5AFA Binding buffer
B TFUEYS GST4B ULIE, 500 x g B0 5 min, WD
TE, B 3. IJaEER GST4B UiiEH 0.5 £k
FUHY Elution buffer 2% . 12, FiIFH 10 min,
BDWUE FISW, EEVERALIR 3 Kk, G IR
RISk Sl A i 2 I T . Sl b B L IR0 i T R
KZpEIr, -80°C B UR TG, T-80°C fRAFHT
PS4 o

1.2.5 ORF86 % TR IIRRIHI&: Falifb)5 mG
1 GST-ORF86 53 [R5E A FHE AR 10 1R
S, B 2SS 2L R AR MR e )G, B
B 10 d i IR A 2R Saa &A1 LIRS
HEFHnsR R 1k, 33 k. KRGS 1R,
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1.2.6 ORF86 #u I & 3 M 4 W : DL 4l fb iy
GST-ORF86 fill & 7K [1(100 g/fL) B AR, 435 LA
AN [) 7 T A3 501 4 2 T e I ¥ (9 2 % ) AR £ 92 5
G LG 1 — P, BRAR o 420 A 9 il b 1 19 - B
IgG (1 : 1000 FiBE) Rk —HT, F ELISA HLillE £ wif&
PR RN T2,

1.2.7 ORF86 % selEHiKH) Western £ E: H
Western E[liC i 7 i % %€ ORF86 L HiliLiE .
HearNPV /&Y HZAMI1 i, 24 h Ji5 WA 4 i -4 48
MIEH. BUkIE ERE 30 pg MEEN, £ 10%
SDS-PAGE HLIK 5, #HUE 4&EER, H Bio-Rad 21
FEEDAY 15 V., 30 min $£ 5% 3 Fil Se Ab HLid (%) PVDF i
. )50 PVDF BEH 5% BRI B S, it
Pt ORF86 HLIMTE (1 : 500 i) h—Pi, RIS E
WG FRIC B EPL % 1gG (1 : 1000 Fi B kAT
N, JH DAB #4746 835

2 R

2.1 HearNPV ORFS86 %t [A By 57 bZ #0 & 40 i
pGEX-4T2-ORF86 HI#) &
DL HearNPV MR, £ PCR ¥ #4352 1.0 kb

(B 1, KIE 1), 5SHMFBREME ., PCR
Y4 R RS pGEM-T Easy &%, AL KmFT
B TG1, BamH 1 fl Xho 1 BV % (F 1, Tkl 2);
WO 2lifl orf86 LR v B, P-4 A FHAH [R) fig 1
b1 R %35 3 AR pGEX-4T-2, 4k K ¥ &
TG1, BamH 1 fl Xho 1 [ V)45 15 2 5 F A K/
— 20 DNA F Bt (B 1, ki 3), R RL A
=R .
2.2 HearNPV ORF86 £ & 7E K F+T & F #Y Rk
W45 8 B A FE 4 3Rk UL pGEX-4T2-ORF86 [
KIHFFE BL21, H IPTG 1 mmol/L . 37°C i 355 3%
8 h, BLUWERK, FlFEAHM . 4 SDS-PAGE
HLPK 45 1 o, 5B IE BL21 AHE, F 1k
pGEX-4T2-ORF86 ] BL21 #35 T K/Nk 62 kD
R4 SR 1 T A5 (8] 2, WKGE 2). pGEX-4T-2 #
A A e IR S AL B (GST)FRA:, AR /NNy
26 kD, PRI TGS FRI5 )R 62 kD A£45. SDS
RV e BE I HL Uk 45 SR 5 B RIS E A T
— 3
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Fig. 1 PCR product of orf86, digestion analysis of the re-
combinant plasmid pGEM-T Easy-ORF86 and pGEX-4T2-
ORF86

#: M: DNA 43 T 53 FE; 1: PCR 7=#); 2: BamH 1 Fl Xho 1 S Y]
pGEM-T Easy-ORF86; 3: BamH 1 Fl Xho 1 1] pGEX-4T2-

ORF86.

Note: M: DNA marker; 1: PCR product of ORF86; 2: Digestion of
pGEM-T Easy-ORF86 by BamH 1 and Xho I; 3: Digestion of
pGEX-4T2-ORF86 by BamH 1 and Xho 1.
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2 pGEX-4T2-ORF86 7£ X BA+FH BL21 HHIRIE
Fig. 2 Bacterial expression of pGEX-4T2-ORF86 in E. coli
BL21

i M: B4 TEFRMERE; 1. pGEX-4T2-ORF86(+); 2: pGEX-
4T-2(4); 3: BL21(-); 4-5: 4lifbJ5 ) ORF86-GST H M ; 6
BL21(—)/J Western blot 43#7; 7: pGEX-4T2-ORF86(+)i Western

blot 43 #f7.

Note: M: Protein marker; 1: pGEX-4T2-ORF86 in BL21 with IPTG
induction; 2: pGEX-4T-2 in BL21 with IPTG induction; 3:
BL21(-); 4-5: Purified ORF86-GST fusion protein; 6: Western blot
for BL21(—); 7: Western blot for pGEX-4T2-ORF86(+).

2.3 ILERY RN R

¥ HHE 1 GST-ORF86 1 JyHiJ&, a4
ELISA JEWE ZH08 M . 2 soBEPUIR S — IR I B
1000 %, LAUJG RGBS, MR 5.12 x 10°
fEE, R I 9 OD fH B 8 K F BIPEXT R ODAE Y
215, T HL B X HE G B 4 B L 2 1 GST-ORF86
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X RYIL ORF86 M2 wwEhiiR HATIR 4T 1) iz
JEE, LR 1:5.12 % 10°,
2.4 ORF86 % mlEHi{f4F=1%EH Western blot
gl

H HearNPV 24 % 9k AR 42 HUAH S HZAM &
HEHNMEL, F ORFS6 £ ikt iT Western
blot, LIARRYLGTE HZAM1 SR [ 00T HR, i
kT FIA AU ORF86 2 [ . 45 W WoR, 1E9% B YL Y
Y AE A AT LRSI 2 ORF86 AUk, K/ N
36 kD, 5Tl ORF86 4ihthk 1K /h—2(1& 3), 7
SMNE BT — 4 K/ME 66 kD BIARER S, Xt
7 B A B e A0 e A T B B, 5 I 3% A5 I AR B
SEH S8, A IR R B o 2 e B R A AN #
LR NI oV &

kD M 1 2
97.2 — ..

66.4 — N

44.3 —

— ORF86

29.0 —

3 HZAMI 4B &% B ORF86 & H B Western blot
gl

Fig. 3  Western blot analysis of ORF86 expression in
HZAMI1 cells

H: M: EASTRAREE; 1 HZAMIL 408 FE 1, 20 &R
HearNPV (] HZAM1 40 Jifd 5.4 1.

Note: M: Marker; 1: Lysate of HZAMI1 cells; 2: Lysate of HZAM1
cells infected with HearNPV.

3 Wie

il % 1R S 1A BT A S P T 3 DR R 2k AN T RE 1
LM, AF5EA HearNPV ORF86 Jit (K 4T
JF ik, IHI4 T ORF86 ML, HlkziHm K
5.12 x 10>, Western blot il i 7s, 7 il #5109
ORF86 Z v H A B YL s 25 A A 1) S AR 11, g
i A6 000 381 5 I /N — B B AT, TGS IR AG SRR
G M BEAT AT, Uk B DT AR R AR S v
SRS TR E . P & itk — B RA ST
ORF86 7 12 Yo it #2 v 55 15 T 1 I A BV 28
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