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WE: [ BRY]RYE Tkdea X HycuNPV 4 3L BRI 21 15371 1) 20 Hr , 0 16 1 D) B3 R B F 52 1) PRSP 4 = 1) ORF72 3£
[ A3k 1F ORF72 F A B JFAZ ik 3k pCEXAT-1 I, X H kAT T 380k, AL 2k 1 45, 73 GST 25N
EAr g s b ARG, [ SR FEHF R pCEX-4T-1-ORF72 AR I LA K i 545 5 5 TE 8 , iF W) 51 20 Bk 28
RN T, 3T SDS-PAGE BEEHL VK i , ORF72 7R 1 BEfE 5 pGEX4T-1 # (& 1) GST #3&HE (M TRl & 3=K
PSRRI HIMEEOR/NGR 38.2 kDa, AL HREZMN : F LM B-D-LZLE T (IPTG) 5 V& R
1.0 mmol « L™"  FeHEFE S IRE N 25°C , fe L% ST 4 h, I FLIZE F1E R FFIE BL21 Il Rosetta 23K Tk 14
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Construction, Expression and Purification of Prokaryotic Expression
Vector of Hyphantria cunea Nuclear Polyhedrosis Virus ORF72
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(1. Forestry College, Inner Mongolia Agricultural University, Huhhot 010019, Inner Mongolia, China;

2. Research Institute of Forest Ecology , Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China)

Abstract ; [ Objective | The ORF72 gene of Hyphantria cunea nuclear polyhedrosis virus belongs to the GIY-YIG en-
donuclease family, it has a high conservative sequence and is closely related to the viral DNA replication. | Meth-
od] An ORF72 gene was sub-cloned into the pGEX-4T-1 vector. The protein was over-expressed under different in-
duced conditions and purified by GST-tag affinity chromatography column. [ Result] It was proved that the recombi-
nant vector was constructed successfully by the restriction map and DNA sequencing. SDS-PAGE gel electrophoresis
detection showed that ORF72 protein could be integrated with GST-tag protein on the pGEX-4T-1 and the size of the
expressed fusion protein was about 38. 2 kDa. The induced conditions in over-expression of the recombinant proteins
were optimized. The major recombinant protein was obtained by a feasible condition at 25°C with 1.0 mmol - L™
IPTG for 4 h. Moreover, the recombinant protein was expressed to high levels in the two strains of Escherichia coli
BI21 and Rosetta, while the expression in the Rosetta strain was higher than BL21. [ Conclusion] The recombinant
ORF72 was purified using GST-affinity chromatography.
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2 [E [ W% ( Hyphantria cunea Drury) J& #8538 H 4T
R}, S T A T o 3R D S AR G i —
IR — G A F A . E MO R 2017 4R
52 SIS TR R, S e Gk 1 AN
(X)) 558 M ERATHIX . 6 E 1A% 2/
P95 8¢ (HycuNPV) Xf 56 [F (A % — BOe by
A BIFIARCR ) & A% 25 2E A7 B i T4,
€ AN ISt Sy FE 4 S R R AR Y AL
i, FEBUS T ARG Ak . S R LR |
SIS AR ARMURIE | B IR H AR i e A5 R 55
AU ZE 8 ) HycuNPV B6 56 5 5 8, 1k
HycuNPV 35 [ [ 8k 4y s B A 85 8 (R e 5, I ]
FRal i 5% [ (g ) L B B, B NS IR BT 6
A& R e AR AR A e e i wT L,
HycuNPV J& A &5 B5 45 356 [ M oh T 5 & e 1 it
iRz —"

Bl 73R 22 1 e A AR 7 5 TR 40 91
I B FLT R 3k RV 98 0 A T 30 BRES . Tkeda 2§
56 HycuNPV 43 R P 510 5 , -5 © 00 i+
PRI TEIE R AL L3 BT J5 R IR, 200 75 A Se 3 [
RN, T35 28 35 PR % g 114 448 R 7 o 2 AR
R S @ S8 = TSI (e BT PUR At /=51
ARXFFFAR I 75 13 B R A 7 ok B M sl 4, 44
AL 2 AR AR R S B, T KA 9 PRl 4 s
FRAG R T R T L e A R R AR i X
SO PR LB AR K A b e 38, DA g ik 2R 1
AThEE" " . ABFFE MR Tkdea Xt HycuNPV 4x 3
P2 JP 50 538, T e 11 T DI Rg e R A FE 1 RS
PEE R ORF72 3L (ORF72 J& T GIY-YIG ¥R NI
M52 %, EDN HE S5 7 DNA R 26 o I
LR A AR H AR SR 2 A GST AR (1)
JRAZFRIB AR pCGEXAT-1 |, DL 5 5 5&-B-D-ii AL
FLBEH (IPTG) Jifs 3 71, 4 A TPTG J5 , tac 155
T, tac 5 FIS TR GST ARZEFEIETE GST 5 1Y)
$HAFER R RESS ik oK™ . pGEXAT-1-ORF72 fi
BEAMBRINERRIR SN R A5 Bl
b, 45 ORF72 SERDIRERIBIFSY 85 Fdith

1 MH57%
1.1 #
111 sEieabt 58 AR 2/ R0 7 (Hy-

cuNPV) fiy i [ ARoll A2 01 5 e B O 5 T & A0
TAF . RIAFFE DHS o B2 S, 2RI Wbk BL21

(DE3) J&3Z 35 4 Ml . Rosetta ( DE3 ) Jik 3% 785 4 Jifd 34 1)
HRMA A, A% R K AR pGEXAT-1 iy § GE
Healthcare 23] o

112 22K A Sciidferh i 519 i a4
AR PR A5 B, SRR S DNA [B]z i 57
& (DP209 - 03) K Jiki /MR & (DP103 - 02) It
H RARA A 5 BRI N DI EcoR 1.Xho 151 T4 DNA
LN H TaKaRa 227,

LB [EARRE SR (1 L) :7E 950 mL &Kt
AR IR 10 g WERHEERY) 5 ¢ SALAN 10 ¢ AR
W15 g BT KEEFZEL L,

2 x SDS FFEGE i 10% SDS 4 mL, H i 2
mL,B-5i 2 1 mL, 1 mol - L' Tris-HCI( pH6. 8)
1 mL,JREy % 20 mg, XZEK 2 mL,

0 A:50 mmol + L™ ' Tris, 0.2 mol - L™'44
AE4,2 mmol - L™" — i 754 EE ( DTT) , pHS. 0,

2w B:50 mmol + L' Tris, 0.2 mol - L™'"&
A64H,2 mmol + L™'DTT,20 mmol - L~ "I 5 2 e H
Jik,pHS. 0,

1.1.3 &M E5%4%& PTC-200 PCR {¥.SiGMA
3k15 75 3 5.0 HL . NANODROP 2000 45 4843 %
TH.DYY-10C 2 F Pk A F0 A 3K A (b3 8 — A3
J7) JYLN-III 58 52 5ME 5 .G : BOX SYNGENE
W UG R B TS-1 i ta$E K (NGC Quest 10 Fx 40
ARG
1.2 7k
1.2.1 ORF72 3 W= pGEX-4AT-1 # 4k 69 R B0
$2 18 Murillo 28 A f4 77 BRI [ i 700 22 £
A998 &L DNA, I DU L 41 DNA S B4, A 3%
GenBank 4 E42 L i) HycuNPV ORF72 [# %)) ( NC_
007767. 1) BEiTHiv 40 4 45 EcoR 1 Fll Xho 1 1))
BRI, 5P s LR 1,
*=1 5|95
Table 1 The primer sequences
27

ACCAGAATTCATGAG
TTTGTATCGAAACA
AAACCTCGAGTCGCA
GCGGCTTGTCGG

Elk7 [E32EA

pGEX4T-1-72-F EcoR 1

pGEX4T-1-72-R Xho 1

PCR [ 2144 95°C F HUAE PEAL P 5 min, %
J5 95°C A8 30 5,65°C B k 45 s,72°C #iE{# 1 min,33
AMIEFR, B )5 72°CAE AR 3 10 min, PCR J i {4
RULFE2, 195K PCR P 3= P4 1. 0% 35t i W e
52 LKA o G 00 1 S U0 [l i Ak, Tl = 4
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ZE R S VTG EcoR 1N Xho 1 7E 37°C 40 R, %L
BEUIAEEE 3 h, WGV A R L2 3, DI 58 U 1. 0%
TN BRE I B DAL I, A0 T i e B B R O M
DNA [mSiat) & i A e DD el i s Ao TRDIE
Hs pGEXAT-1 ZMA ORI A Gl AL 125 AR A
DHS5 o JEZ AN, U A 25 2 75 % &K (amp ,20
mg - mL ") FLPE A LB [ (K8 IR 2 B 37°C 1 2 By
Fr, PRBE, R, 4 RSB/ $2 3500 & 9 1 D 4R
SOTORL, 7 b7 D) BEEI IS £ 1. 0% Bkl
PG 5 FEL DRGNS T S i B B R B 5B DNA [l
W R A 8 P S MDD JE [l Wi A
%2 PCRRHMER
Table 2 The reaction system of PCR

il RV L
ddH, 0 22
HycuNPV DNA(243.2 ng - uL.™") 1
pGEX4T-1-72-F(20 wmol - L") 1
pGEX4T-1-72-R(20 wmol - L") 1
2 x Taq MasterMix 25
Total Volume 50

*3 WEVIRE®ZR

Table 3 Double restriction-enzyme digestion

AL R/ L
ddH, 0 11
10 x H Buffer 2
DNA [alfit B B£(272.6 ng » pL.7") 5
EcoR1(15 U - pL=h) 1
Xho I(15 U » pL.™1) 1
Total Volume 20

1.2.2 pGEXAT-1-ORF72 & 20 Jfi #5 k& ik B AR 69 #)
O L 201 PEFDIAEAL S Y H B RE R A R B
£ T4 DNA ZERRHER T 4°C I Bas e, A R 0
T4 BRI TR AR R DHS o B35
A ,37°C N i B IR, PRk i vE AT PCR 2E5E , V)
SBCR /N TE A ) 23 I PP A0

F4 T4 ERRNER

Table 4 T4 ligase reaction system

L R L
ddH, 0 4
T4 ligase buffer
ORF72(272.6 ng - uL.™")
pGEX4T-1(100 ng » wL.™")
T4 ligase(350 U« pL=1)
Total Volume 10

—_ = W =

1.2.3 pGEXAT-1-ORF72 &4 4 ik HAKk 89 5 5 &
B (1) WARATEAL B 1 pl 841 3R IK 8K pGEX-

4T-1-ORF72 4y 554k T BL21 F11 Rosetta 547 25 4
Harb,37°C i 353705, o0 Ik 2 AT VE FE & amp
(20 mg - mL ™) 19 LB Wik k33 37°C 200 ¢ -
min "' FE G RRE SR

(2) BRI E S F 6 AL S I TR % 1. 0% L)
FENEA amp 1Y LB WARK; SR, 7 37°C,200 -
min ' ZfF N RS, 3 h E A IPTG LK 451 0
0.1,0.2,0.4.0.6.0.8 F11.0 mmol - L™" 4357 16,
25 30 37°CAN[FIR L 254 T 533557 8 h Je U .

(3) A i A Ak B < BBOAS ) B o 78 A [] Sk B2 AN
[l U T AR 4 1 mL,12 000 r + min ™' B0
1 min, 3 3%, A 0. 1 mol - L”%@E%{*@i(l X
PBS)1 mL B & FHAEULTE,12 000 ¢ - min ' B0 1
min PRI, FEd B A S0 WL 1 x PBS PR E A
FRTTIE, BN AR 2 x SDS FAEZE vhif , 100°C
Fh 5 min {55 9 )FE A5, 12 000 t - min ' B0 3
min, B3 ,12% SDS-PAGE _FEER .

(4)ORF72 HAFHFRIBFRMMIGE: OFEA
FIRER AR - ZEAH R IPTG 5 T ¥ B2 (1. 0 mmol
< L7Y) HARIA SR (8 h) AR FIEE (25°C)
AN B EAL BN 43 BIAE BL21 Fl Rosetta 23K 14
Prerb it AT 235, ¥ 5 J5 1 8 B A i i#E 1T SDS-PAGE
RS R 2RAR 0 220 T Y e ) SRR T
Mo DIRFET0 BL21 1 Rosetta &35 T8 Ay B PEXT
M. QEAFRBFE TR I L85 131 i
e HH 1 Bl R TR, SRS 7E 1.0 mmol + L™' IPTG
T, 16 .25 30 i1 37°C4 FhOAN [R5 T R B 451
THTE B WS SR, 8 h J5 U & 4T SDS-
PAGE _HE3HT , DARE 3 1 33K TR AR BR 1 X7 B
QEARBHFURE AL M 1.3.1 1 1.3.2
7 16 1 Bt 9 T8 TR AR R B 345 15 T T BE B[] 4 45 A
TGS E (0.1,0.2,0.4.0.6.0.8 f1 1.0
mmol + L™" IPTG) FEiAMIFE N , 547 SDS-PAGE | k£
O30T, ARIE S AR S VE D BT R, @ AR5
5 B[] P 7 3 < 3 Ak DA A% 1 R 7 2, A i 3R 3R
DAME B5ed 15 T T B RN Bl 175 e MR BE 45 AT, 40 1B
754,68 F112 h J59FE A T SDS-PAGE _F 43
Mro DIKRTESRY 4.6.8 F1 12 h J5 BORE S 1E g I 44
XTHE

(5)ORF72 & H Al Rk iy %50 . itk — 20
e ORF72 25 N AT PER s R R iR 1,
£ Rosetta 235 B bk 15 5 22 35 5 1 B IR 14 47 88 7
Tt T i 250, WA BT ATLUE , 230 7 50 L 1y 1
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x PBS LU EL B W A, INASEIARL 2 x SDS _EHEGE np
W ,100°C 238 5 min {85 4 28,12 000 r -
B0 3 min,12% SDS-PAGE ARG

1.2.4 ORF72 Z @ dyshit Ll Rosetta FIAF AR
7 1 4 1) f il £ 1 75 3 R GK 2R X ORF72 il 5 2
H#EAT RS 53R, BUF 3 5 I 8 AR i 50 ~
100 mL &5 E, AL A 7E 50 mmol + L' Tris #I
500 mmol « L.™" AL B 1Y 22 v i (pHS. 0) Pk % 2
WRIGTES A 8 mol « L' JjRZE .20 mmol + L™'DTT
150 mmol + L™"Tris (2% i (pHS. 0) 45 1 75 figt
2 30 mL(FEBEFE,4°C K T IR0 , [k ik
VEAR)E 43 IAE 6 mol « L™ JREE 4 mol - L' JRE 2
mol « L™ JREHI 1 mol + L~ JREE 47 43 2L s 7 1
HHEM, ZYE)EHH NGC Quest 10 2 H 2lifk &
GAXTEGE PR A FNZE Pl B Hh AT alifl , il i i A
GST b2 R MENTAE S U8, L BRA% Jo, f AR R A7
HEBUEY) IS PR [R] K & ORFT2 [ Rl & 4
H - alifl ik

2 #R

2.1 FHENEBYMLAR ORF72 EEHE

A HycuNPV JE[H 2 DNA Sy #ifil, 224 1 5l
WYy, 4 20 A XSGV A ORF72 JE R B,
HR/AN 314 bp (I 1) o BIRFLALIG , 2 B4R
AR BR2A RHIN Y, 5 GenBank X 42 2
i) ORF72 e Be K/ — 20, H & UG Y
(AN

.1
min

Orf72

Marker

2 000 bp ——

1 000 bp ——
750 bp—»
500 bp ——

250 bp —
100 bp ——

Bl 1 ORF72 F:F 5k
Fig.1 The ORF72 gene was amplified by PCR

2.2 pGEX-4T-1-ORF72 FiZRiLEHEHIFEHSRIE
2.2.1 ORF2 &G FAEFERAAMGFL B
A EA TR FRIR RV BL21 (DE3) Fl Rosetta ( DE3)
435I 1.0 mmol - L™"fi% IPTG 7 25°C 4544 F #1715
3,8 h 5 F Rk, 12% SDS-PAGE BRI HL K4
7, AR LA 2,

38.2 kDa

VKIE 1 RELARAY BL2T BRRPITEXT IR S 3KGE 2 BL2T BIRRIITE:
X VKIE 3 ARHE LAY Rosetta TARFIEXT I ; Pk 4: Rosetta itk
ISR X 1 5 9kl 5 2 1R Marker (1 B3 2117 85,49 34 25 19
kDa) ;kifi 6 : BI21 B#k7E IPTG1. 0 mmol - L™ ¥k T 5 8 h; ik
3B 7 :Rosetta JEETE IPTG 1.0 mmol + L™ YEETiES 8 h;

Lane 1. Negative control of BL21 strain without the recombinant
ORF72 gene;Lane 2. Negative control of BL21 strain; Lane 3. Neg-
ative control of Rosetta strain without the recombinant ORF72 gene;
Lane 4. Negative control of Rosetta strain; Lane 5. Protein Marker
(from top to down:117,85,49,34,25,19 kDa) ; Lane 6. The re-
combinant ORF72 was induced with 1.0 mmol. L=' IPTG for 8h in
BIL2] strain; Lane 7. The recombinant ORF72 was induced with 1.0
mmol. L ™" IPTG for 8h in Rosetta strain

K2 ORF72 & H7EA R bk 075 ik
Fig.2 The ORF72 protein was induced in different strains

HR A5 B 2220 B, #E ORF72 28 1 5T K/
1 12.2 kDa, pGEX-4AT-1 # {4 | ifa GST AR 14
K/NHA 26 kDa, BN 75 5 320k B RLA 8 E R/
3 38.2 kDa, [ 2 /5%l & & HFE BL2I
Rosetta iR kP 354 B8 336, B H W& A K/
SN E KNV G TR R 20753 10 3R 35 Wik
HORCA BB IR 2l TE B 2R (1 3Rk T . AE
AR, %8 A W] 235, (HAE Rosetta 32
IR RR I F s B B HUAE BL2T Sk pk iy
RH O E AR, AR . B, ORF72 FR 13k
PMRIESE Rosetta( DE3) T2 53
2.2.2 ORFI2 R a#FREAREREZMHLT TE
IPTG ¥4 1.0 mmol - L™ iE 0[] Ky 8 h &4
T, AN FRE (16 .25 30 F137°C) 5 S EH AL R
£ Rosetta( DE3 ) KL WP 17 R L, R RIAE
185 L RE S, 28 12% SDS-PAGE HL 3k 48 BT, 45 5 4
Kl 3 fifn. 1E16.25.30 #137°C F ¥ H AN N
38.2 kDa P& H &A1, F /NS HEN A Bl G & R
INAAY . HE TR 16°C A& Fis S E R KRR
& 25C KM T R A RIL =R L, B A TN
L, R ERIAE R TR DI, G BB
25°C M T TRt
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38.2 kDa

VKIE 1:16°C A T AR KT8 2:25C 5 T RS 0k
TE3:30C KM TN REES VKE 4:37CHM T RIFT;KES &
1 JF Marker( 1 F3]F:117 .85.49 .34 .25 .19 kDa) ;i 6:16°C
FAF BT VKB 7:25°C 5 RS KE 8:30°C M4 RS
VKIE 9:37°C A T i

Lane 1. Uninduced at 16°C ;Lane2. Uninduced at 25°C ;Lane 3
Uninduced at 30°C ; Lane 4. Uninduced at 37°C ; Lane 5. Protein
Marker( from top to down:117,85,49,34 25,19 kDa) ;Lane 6. In-
ducted at 16°C ; Lane 7. Inducted at 25°C ; Lane 8. Inducted at
30°C ; Lane 9. Induced at 37°C

3 ORF72 HAE Rosetta( DE3 ) BBk AN R IRLBE S50 T 19
BRRA
Fig.3 The ORF72 protein was over-expressed at different

temperatures in Rosetta( DE3 ) strain

2.2.3 ORF2 R G#FREREREGHE 1E
AR 5 IR E (25°C) 240, IPTG ¥k Ji2 43 1
0.1.0.2.0.4.0.6.0.8 #11.0 mmol - L', 7£ Rosetta
(DE3) FkWitk 55 8 h )5, U FRBIGHE
FIRESY, 28 12% SDS-PAGE HLJK %5, 45 - an & 4 fr
No ATLAE Y, Al A 8 FTE 25°C AR [A] IPTG ¥
F£(0.1.0.2.0.4.0.6.0.8 #11.0 mmol - L") iR
JEY B TR R B B AR, HER/IN Oy 38,2
kDa, 5Fiil @l & 2 H K /h—3%. 72 IPTG 5%
FIHRE T Feah 2RI K, HHE N 1.0 mmol - L'
A = . WORBOZE FIAE 25°C & F T, IPTG
WP 1.0 mmol - L' BN A F U

2.2.4 ORFI2 Za#HFARZRENEGHT
if DL XS S 45 A I R 3, 7 B 3l 5 S I BE 25°C
FeiE IPTG 5 SR 1.0 mmol - L™ 05 F i3 A
[Aj A [a] (4.6.8 Al 12 h) J5, 5 41 Jii K 7£ Rosetta
(DE3) FRIBH M FRIB I E L 12% SDS-PAGE H
VKRN, LA R 5 s, #E 25°C (1.0 mmol -
L' IPTG ¥ NS 4.6.8 A1 12 h ¥ H 0 &
() B FREE 3Rk (AR IA i B IR IA SR B i
DX o G 3 AR 15 T s ) P K R N S B B
A R MR

2.2.5 ORF72 Bawy-TEM BEEmmmaEIEr
B 135 BRI IE S 12 % SDS-PAGE HiJk 43 #7

VKIE 1+ 3 5T Marker; JK38 2« B EXT 5 9KGE 32 0. 1 mmol
- L™V IPTG 55 ; Uk 4:0. 2 mmol + L™'IPTG i 5 ; 9k 1% 5.:0. 4
mmol + L™'IPTG 55 ¥k 18 6:0. 6 mmol - L™"IPTG i F; ¥k 18
7:0.8 mmol - L™'IPTG 5 :; 3k 8:1. 0 mmol + L™'IPTG P55
Lane 1. Protein Marker; Lane 2. Negative control; Lane 3. O-

ver-expressed with 0. 1 mmol - L™' IPTG; Lane 4. Over-expressed

with 0.2 mmol - L.~! TPTG;Lane 5. Over-expressed with 0. 4 mmol
- L=V IPTG; Lane 6. Over-expressed with 0.6 mmol - L~ IPTG;
Lane 7. Over-expressed with 0. 8 mmol « L™! IPTG; Lane 8. Over-
expressed with 1.0 mmol + L' IPTG
K14 ORF72 HETE 25°CA IPTG ¥ BT iy 5 5 ik
Fig.4 The ORF72 protein was over-expressed by the different
concentrations of IPTG at 25°C

VKIE 124 h M B BKGE 2.6 h B B bKGE 3.8 h
Xof HE UK 4212 h B B DK S5 2 8RBT Marker (fy R F
117 85 49 34 25 19 kDa) ; Jkif 6: 755 4 h; 3K3H 7 : 55 6 h; 3k
8155 8 h; kil 9.7 12 h;

Lane 1. Negative control for 4 h;Lane 2. Negative control for 6
h;Lane 3. Negative control for 8 h;Lane 4. Negative control for 12
h;Lane 5. Protein Marker( from top to down:117,85,49,34 25,19
kDa) ;Lane 6. Induced for 4 h;Lane 7. Induced for 6 h;Lane 8. In-
duced for 8 h;Lane 9. Induced for 12 h

¥ 5 ORF72 [ 7E25°C 1.0 mmol + L~'IPTG FiIA[d]

R[] (i 53Rk
Fig.5 The ORF72 protein was over-expressed for different times
at 25°C with 1.0 mmol - L™" IPTG

ZER MK 6, W LA, 1E B R TTE h A B2 A H
EE A, BRI S S a8 A B A — 3 R
/Ny 38.2 kDa, i g H B A BGR . PRIAT LA
HIWT ORF72 3 AR Z LML A & R A7 7E
2.3 ORF72 E/HI4{

1E Rosetta 8 £ 11, 25C &4 F, IPTG e &N
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38. 2kDa

VKA 1 RHEALEY Rosetta B B S %0 I s kK 2 : Rosetta 7
BRIIVEX I8 5 K T8 3 4 19 BT Marker (1 B3] :117,85,49 .34,
25 .19 kDa) ; Jkit 4 : Rosetta B 7E 25°C 1.0 mmol + L~ #fefiE
P55 8 hVKIH 5 3 I BRE S L3 5 VK 6. 2R U IS VTE

Lane 1. Negative control of Rosetta strain without the recombi-
nant ORF72 gene; Lane 2. Negative control of Rosetta strain; Lane
3. Protein Marker( from top to down:117,85,49,34,25,19 kDa) ;
Lane 4. The recombinant ORF72 was induced at 25°C with 1.0
mmol + L' IPTG for 8h in Rosetta strain;Lane 5. The soluble frac-
tion after sonication;Lane 6. The insoluble fraction after sonication

&6 ORF72 R Al IETERIB U E
Fig. 6 Identified the soluble fractions of the ORF72 protein

1.0 mmol + L', 5 8 h JGHURE, FEMEASTE &

PELLFR S 28 NGC Quest 10 25 1464k R 4L | GST

AT (RERBIN 5 mL) 80P B L1 mL + min ™'

Ve H M L AE 12 ASFE AR AR 1S 2 B — I

(7)o WA IEAL RE S, 48 12% SDS-PAGE H
VKA, 255 LA 8.

350

300

=250

%200

< 150

S 100

50

0

0 5 10 15 20 25
Volum/mL

7 ORF72 @iy 8 R aifb (i
Fig.7 ORF72 fusion protein was purified by GST-tag affinity

chromatography column

8 g/~ , ORF72 il &35 H7E 25°C, 1. 0 mmol

- L7UIPTG ¥k, 753 8 h AT FRE R &RIL, il

XS BT B AN 5 8 A L n] DU Rl

HEAMAALERR A — H A AN, xE B 5 RERE

Ja BB E B2, KN 38,2 kDa, T B

X RIS TR 26, R %38 1 o 73 B 44l 5 /Y
EEH.

kDa
117 —
85 —

49 —
34 — —>38. 2kDa

256 —
19 —

VKIE 12 3 5T Marker; JkE 2 : BN AR 9k0E 3. 5 RBH A
VKIE 4 AL 5 UKIE S AR X R
Lane 1. Protein Marker;Lane 2. Negative control;Lane 3. Over-ex-
pressed protein; Lane 4. Purified protein;Lane 5. Negative control of
purified protein
&8 ZlifbiE F SDS-PAGE HLYKAG
Fig.8 Detection of the purified protein by SDS-PAGE

electrophoresis

3 it

pGEX-4T-1 2 —F ] LA 208 3 48 A 1) S5 5k
PRI Rl 2 R IA A, A tac J3 31, H amp $1
P, REAS oo I 5% A6 55 g /K7 X A IR BE PR 1Y 3 5
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