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Prokaryotic Expression and Antiserum Preparation of the Movement
Protein Gene of Cucumber Green Mosaic Virus
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Abstract: Cucumber green mottle mosaic virus (CGMMYV) is one of the important plant viruses that harm melon crops,
and its movement protein (MP) plays a key role in virus transmission and pathogenicity. This study cloned the MP gene
of CGMMYV through RT-PCR, constructed the prokaryotic expression vector pET-32a-MP, and successfully induced the
expression of a recombinant MP fusion protein with a molecular weight of approximately 48 kDa in Escherichia coli
BL21 (DE3). Purification of high purity protein (purity degree=80%) using nickel column affinity chromatography was
used to prepare polyclonal antibodies against the New Southwest White Rabbit. Western blot and ELISA analysis
showed that the titer of the anti serum reached 409 600, and it could specifically recognize the MP protein in CGMMV
infected leaves, without cross reactivity with other viruses such as Tobacco mosaic virus (TMV) and Watermelon mo-
saic virus (WMYV). The study would provide important tools for rapid virus detection, immunohistochemistry, and pro-
tein function research, which is of great significance for ensuring the safe production of melon crops.
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B HRT, AERIEE N E A T 20 AN ERIR
it CGMMV &AM FRIE [ 2005 4F 73T T4 1
T B Uk B0 TR MR S i 2 Ak D, BT
pE R it @ gt R
o B bV B X B R AT . AR A
2012 AEFEVT A HBIX TP S CGMMV [ 38 A 45 Rt i
~, CGMMV C7ETLI0 ) 58 I iR E 1)
HEorAn , Horh Btk 55 78N LA F o™, Wi
RoRAE, HEHE SRR 50%LL 1, PEER T
VLIRS PRI 28 4t =14

CGMMV JR ki T 0 BBk, o, —
FhIE M8 RNA Jee, EHEAEKAR
6400 bp, 4334t 129 kDa &2 I . 186 kDa &
il . 29 kDa iz sl #E 1 ( movement protein, MP )
1 17.4 kDa #M%8E  ( coat protein, CP) 01 H
i MP & BRFER B EUR A B REH SN, FE
Z Sk RN R st A BESE R A A
J& AR EAE M55 ( Tobacco mosaic virus, TMV )
Mulliz a2 DL MP 50R B R B U AR
Rz, I HAEKIE g s A 249
EHFS 5, £F CGMMV 1 MP 2754 A1
FIDIRE AN B, PR ARAE ST A8 Bl R Rk H AR
TEARANFe R E R MP 2 1 i 25 B S Pe i
i, LIV HTFIZEA YR,

R IR RGO 2 N A 7 &
ik, BEEEANEERIIMR ZRE TR
FERMAL KR AR DR S 4, SRR X
Yo R AR TR0 ke B R A
MR EE . TR EE | R N EE PAV TG
By, T RN MP 8 AT TR R,
il T s R S E BT INLTS , WFSE R B R A R 1)
EPE S 4l Ak R s X 2 s M AT IAR R R G
P, EPXT CGMMV S H I A% A Kt i
4 E A EAREDY, T CGMMYV 3& 313 F 1R
BRI IO ST, FIABOE CGMMV-MP £E
K5 pET-32a ik &, ML Ib s 3 550 o 42
A E AR E; FE, RAEHSERENRS S
PREFHEREAR, msiaifb i =UnEHE A,
il & A B s e S i 2 e PTA , h CGMMV
() e E R I I S DI REAIF ST B AL S Bl R S0

1 #RE5F*E
1.1 ##
CGMMV FHIERETHME T T KFHE—

A7 B O CGMMYV 2 L5 4R 1 74 JIU%
M, AR ECR T R CGMMV BH:,
PRZAy B Wi 45 9 CGMMV-HaiN 12, J5 -4 {4
FET=70 CUKFET A o Bvg 2 KRR HILRE
A b B2 e 4 B 5 T Bt

AL RNA $#2BGRAF & & M-MLV 5% SR H
% [E Fermentas A wl; KT ELRFLT
Trans10 JEZ 400 % BL21 (DE3) HHFEIAH
B, ¥ AR 2R ESEVWHEARARAF; ok
AR pET-32a(+) H AL B0 = (R 47 ; pMD-19T #{k
K &S HA 22 ( T4 DNA Ligase . B2 il ¥4 Py U0 i 45 )
W H HA TaKaRa A F]; FiEZAK pET-32a(+)H
ARSI EARAE s pMD-19T 24K . T4 DNA & HEH |
DNA FR#PE N VTG 5504 H TaKaRa A w5 Gkt wk
R BEPRIC PR 1eG P, IRIRSE 4 MR SE 2k
FIFWH Sigma AH]; THRLA4EERE (PVDF,
0.45 um fL42 ) Wy H Pall /A "] ; His-tag EFZEHT
45t Ni-NTA Agarose I Fl QIGEN A #]; HAvR
FINEE) Ry [ 7= 43 B 2t
1.2 A&
12.1 CGMMV-MP & B & 25 B 55 b MR
CGMMV-HaiN12 ( GenBank %35 KC852074 )
B4 LS MP RS Y, DI
5'-CGggatccATGTCTCTAAGTAAGGTGTCAG-3'
( FRIZAL A BamH T BEVINIA ) 5 FUE5149:
5'-GCgtcgacCTAGGTGTGATCGGATTGT-3' ( F
R ab >l Sal 1 BV ) , W Invitrogen 23 A&
o RAE RNA $2HGAH G4 ot /5 RNA,
) FH % 550 & PrimeScript™ RT reagent Kit
with gDNA Eraser ( TaKaRa ) & cDNA, Hf{k
T B LA 5 AT

L cDNA N T PCR §7 14, PCR J i 4
ZUNF: LA Taq (5U/uL) 0.5 uL, 10xLA PCR
Buffer I ( Mg Free ) 5 uL, MgCl, (25 mmol/L )
5uL, =2 ANTPs( ¥J°4 2.5 mmol/L )8 uL, cDNA
Bt 1 ul, BRI (20 umol/L) 4% 1 uL,
0.1% DEPC 7K 29.5 pL. PCR %% T ka0
XKTF CGMMV 3 & By # ¥ #8475, PCR /=)
23R & MCRN 24k J5 % 42 2 pMD-19T #A, 5
P B 7 6 BH 14 5 B8 i 326 i ot 4 3 i A 0 R A B
SFEIIATINR o D2 R AR 22 NCBI Mk, i
BLASTn #EA7F 8 [RIEPE X, I3 F Lokt 45
LR = B o e N T R e
1.2.2 CGMMV-MP X B g Ak ik Bk Xt
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pMD-19T-MP FE#k 1A &% pET-32a(+)F b5k A4
BIE4T BamH 15 Sal T A2 FR il B XURE 1,
1o B W T HL Uk 43 5 [l MP SR B B RN e 3k
AR, 25 T4 DNA #3216 Cik et 15 H %
R BFFEE Trans 10, ARG HESARATTEERDN
AR PR SE R, PCR 0 il AL 1 52 3%
PR, W) 56 U A TR B B e AP, R BH
SERESEAT DNA T2 Bt Hexd e 8 —SobE, K
B E 2 R IR B A A 44 O pET-32a-MP, 80 C
AR R AE 25 T

123 CGMMV-MP X R &5 RiE BRIEE
B () i 2H 335 484K pET-32a-MP  J2 25 454K pET-
32a(H) Bl A KA E BL21 (DE3) Az 2540
Jorb, SE A YOI ARG PV v R . e
HAANEIE R T 3 mL & 100 pg/mL Amp ¥ LB
WA, 78 37 CHEERE KL 180 r/min
RS FE AT, AR 10 100 RFH LR RS 2 0 ek
LB gk, dRZLI%9R R W ODgoo fH ik F)
0.8~1.0, ¥/ IPTG (49K 0.5 mmol/L ) , #4345
FIRARE K E 28 CHIRFE IR b 4k 224k 7 15 57
3h, FRBHEERFN IPTG 550 pET-32a-MP
FIBATEXS R, TR IE SRR E L, F 4 CF
12 000 r/min #.0> 15 min, FF FIEW, AW
0.01 mol/L Wb 2% vk (PBS, pH 8.0) &
EE IR AEF 1/10, BB (400 W,
M 2s, [EIBESs, fEER 60K ) , WIHIREFEA
REA#HES 4°Co L 12000 r/min 58 &0
10 min, ZrE15 8 LiEW® (FEHEE A4 ) A
DOUE (ALRAR ) o 43 ) bW W R OE o A
2xSDS M EHZ M, RSG5 min
APk, Wk SDS-PAGE 20 #r HAREE FAZE AT TE M
(RN RO E SV TR

124 REZFQTHEESHALNL FTHEL
JFki pET-32a-MP iy BL21 ( DE3) HRREEMT&
RANH R R (LU 100 pg/mL ) WIEFRHEEY, 16
37 °C. 180 t/min XM T EHREFE, FFHEM ODeoo
HikE 08~1.0 X[EIHF, JimA IPTG ( &k &
0.5 mmol/L ) %Sk 4h, F 4 'CF 12000 r/min
B0 15 min WUETIARANNL, R H MR I B4
(PR S0W, fkah 3 sx5 s, VKIRFREE ) MEAT4000
SUFACIE, T S A T 25 3O A SR
W CRIEPEER ) MDLEE (L) |, 2l g
W FNTVE VAR GEAT SDS-PAGE 20T, FIEWm=E
A7 Ni**-NTA SERUZHE, 4 C &1 FIRY

Wit 1 h, AU 20 mmol/L BKMEFT 100 mmol/L B
WS SR SDS-PAGE 4728 FI P it . vk
JWAE 4 °C PBS i (pH 8.0) Hif#T 24 h LU
EBRER /N 22000, BN Ve VR T 4
FIE YRS, £ SDS-PAGE HLIK /Mol

1.2.5 RAZ G b &2 mn e @il
Bradford k8 HWE € &l & (b EfEwt
WIHARGBRAF ) Wb EANKE; %%
A A ROV 7 vk e TR FIUL A TR A 22 A5 1 S
KEAR, Har 6k, BEAWE 1K, HFR%
JER AN 0.5 mg. PEHCHE R B AR G B4 i kR
E2mL B, 24 °CHE 12 h)g, B0k
BUBAME T IR LY, —20 CHRTEF . WIS iE By
B (AT 3 W) RZ ST RNABGES: B
UK G g2 Ak B 1 5 A PARR I R LR 58 4 A0 70 72 4
FULJE TGS, 26 2. 3 WO & H 55 R U
SR T ARG TS ik B (J5 3
W) SR K s 3 FRFR K S e BT
Jio RRGPE 14 d J5ONERIM . A 4 CRUE
&, T 8000 r/min B.C>» 10 min 5 F i B AHi i
o B % R I 4P 5 5 R 132 ELISA 330
SEHUARRY , DL 1 B S il 375 1 Sy BT R
Al 0.01 mol/L PBST 3% £ 1% Lt 6 B ( 100x2'~
100x2"° ) ZTCREHTIRMBAVE LT, RB0 1%
3ANES, il EEhR ORI I E R o

1.2.6 % ABEFARE T SRR S
B Western blot EF{Ci kil ZHT R 51k, 4351
HE R IR Yy CGMMV | M F AL 3 ( Tobacco
mosaic virus, TMV ) | P4 JRE M%7 ( Watermelon
mosaic virus, WMV ) . EJRAEMHEF ( Cucumber
mosaic virus, CMV ) [t FE M, %5
B 2 PO Rk IR BRI 100 pL
+ R RR 4N ( sodium dodecyl sulfate, SDS)
EH EAEZ P, 76 100 °C (17K 7 5 m i
10 min, F 12 000 r/min #5.{> 10 min, B35t
17 SDS-PAGE Hiyk kil . 4R J=5 %% El 2 PVDF i I,
PLZ TR Anti-MP y—3T, BRPEBERR bR IC
MIEPi o 1gG b —Ft, I BCIP/NBT B 14 i R iy
BERAF ET R A, BREW SR INEE T
IKZE 1k OV AT IR

2 HERESWN
2.1 CGMMV-MP EEM=EE
L CGMMV-HaiN12 ) RNA, 2855 532
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FEA W cDNA, LI, it MP 2
5149 PCR ¥#8)5, 7E 800 bp A4 3545 1T 57
IR/ A B, R KR 45 SR L T 1A
Mgtk i) MP K% #:3)] pMDI19-T Vector I,
At Trans10 fb22IRAZ MM, 280K FIBETRIE,

PEBUTRL, JEF EcoR T A1 Hind T XA %52 ,

£ 800 bp MUl —2& 5% (& 1B) , 5 MP
LR/ INHIE o

A bpp M 1 Bbp M 2
10 000 g 10 000
8000 8000
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5000
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2000
1500
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4000 B
3000
2000
1500

1000
700

500

1000
700
500

M: 1 kb ladder plus; 1: CGMMV-MP &K § 3874 ;
2: pMD 19-MP £ EcoR I /Hind Ill XA 1] .

M: 1 kb ladder plus; 1: The amplification product of CGMMV-MP
gene; 2: Enzyme digestion of PMD 19-MP with EcoR I /Hind Il
enzymes.

B 1 CGMMV-MP £ [ 5% & ik 4 il B
Fig. 1 Electrophoresis detection map of
CGMMV-MP gene clone

2.2 CGMMV-MP BEHFE#ZRTiXHMEaHE
BB JF R E K TR pET-32a-MP HEA7 HL Uk

Rz, ORI R NESE (B 2) o KR

FiH BamH I A1 Sal T XWE§Y) %58 , 78 800 bp 47

BamH 1

VI E & (B 2) , Uil MP B2 ks
R R # AR pET-32a I,

W KU U] 6 5 1 11 o L A 3 K B 6 R
A Ik A YRR A R B TN Y, A
2% BioEdit v 7.0.9 FLXTPFE, Wom BTl e A% 1R 7
515 CGMMV-HaiN12 [ MP % F A7 R 7 51—
I 100%, B salE i MP 3L [R] 5 {52 HE 42 35 1E 7

(K 3), BB ER pET-32a-MP J5 % 3 35 B k:
I

M: 1 kb ladder plus; 1~4: 2 Jf 1% K1k Bk pET-32a-MP; 5~8:
20 R 38 BURL pET-32a-MP il
M: 1 kb ladder plus; 1-4: Recombinant prokaryotic expression
plasmid pET-32a-MP; 5-8: Enzyme digestion of recombinant pro-
karyotic expression plasmid pET-32a-MP.

B2 BARZREFHMALEE
Fig. 2 Identification of recombinant prokaryotic
expression vectors

23 CGMMV-MP Bt&EHHBEERIE

W H 4] JF A% Rk FORL pET-32a-MP 5% A K
FFE BL21 ( DE3 ) /&840, PhBCa s 7% T
LB WA FR FE 537, I AR 0.5 mmol/L
/) IPTG 75 5 335 )5 E4T SDS-38 TR 4 Ik e B Jie i,
WOt , SRFEFMEE 2 DARALL, EY

CGGGATCCATGITCTCTAAGTAAGGTGTCAGTCGAGAACTCGTTGAAACCTGAGAAGTTTG
TCAAAATCTCTTGGGTCGATAAGTTGCTCCCTAACTATTTTTCCATTCTTAAGTATCTATCTATAA
CTGACTTTAGTGTAGTTAAAGCTCAGAGCTATGAATCCCTCGTGCCTGTCAAGTTGTTGCGTGG
TGTTGATCTTACAAAACACCTTTATGTCACATTGTTGGGCGTTGTGGTTTCTGGTGTATGGAACG
TACCGGAATCCTGTAGGGGTGGTGCTACTGTTGCTCTGGTTGACACAAGGATGCATTCTGTTGC
AGAGGGAACTATATGCAAATTTTCAGCTCCCGCCACCGTCCGCGAATTCTCTGTTAGGTTCATAC
CTAATTATTCTGTCGTGGCTGCGGATGCCCTTCGCGATCCTTGGTCTTTATTTGTGAGACTCTCTA
ATGTGGGTATTAAAGATGGTTTCCATCCTTTGACTTTAGAGGTCGCTTGTTTAGTCGCTACAACT
AACTCTATTATCAAAAAGGGTCTTAGAGCTTCTGTAGTCGAGTCTGTCGTCTCTTCCGATCAGTC
TATTGTCCTAGATTCTTTATCCGAGAAAGTTGAACCTTTCTTTGACAAAGTTCCTATTTCAGCGG
CTGTAATGGCAAGAGATCCCAGTTATAGGTCTAGGTCGCAGTCTGTCGGTGGTCGTGGTAAGCG
GCATTCTAAACCTCCAAATCGGAGGTTGGACTCTGCTTCTGAAGAGTCCAGTTCTGTTTCTTTT

GAAGATGGCTTACAATCCGATCACACCTAGGTCGACGC
Sal |

B3 EARERZRERKEFS

Fig. 3 Sequence of recombinant prokaryotic expression plasmid
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48 kDa [ffif th BlRE bE5H (K 4) , (HERK
HEAK. % CGMMV [ MP JE R 1 5 2 HESE
MP & 14 F R K/N4H 29 kDa, fin Fal& &M
FiEM 14> Trx Tag. 14> His Tag fl 1 /> S Tag
(2 19 kDa [F5r%%, $£44 48 kDa, X 5 TRl &
EHSFREMY, £ MP EHC &7 KRG E
BL21 (DE3) il &3ik, Stk
AL, 24 ODgoo M 1.5, IPTG /¥ H 1.0 mmol/L
B, MPEl&EAMRS R (B5) .

kDa 1 2 3
160

120
100

70

40

30

25

M: Blus plus™ Tl protein marker; 1: £ IPTG i S WH LA

pET-32a #{A 1Y) BL21 (DE3) WM ; 2. RiFRWHAS

pET-32a-MP ) BL21 (DE3) &MY ; 3: & IPTG R M5

1A pET-32a-MP () BL21 ( DE3) WY ; #i%kiE7m MP @l
HEM (K% 48kDa) Wi,

M: Blus plus™ Tl protein marker; 1: Transformation of BL21
(DE3) bacterial lysate with pET-32a vector induced by IPTG; 2:
Untreated transformation of BL21 (DE3) bacterial lysate containing
pET-32a-MP; 3: Transformation of BL21 (DE3) bacterial lysate
with pET-32a-MP induced by IPTG; The arrow indicates the loca-
tion of the MP fusion protein (approximately 48 kDa).

B 4 CGMMV-MP EREMEZKIX
Fig. 4 Prokarytic expression of CGMMV-MP gene

kaM 1 2 3 4 5 6 7 8 M 910111213 14 15 16

T EEES =SS -

50
40

30 T -
25

M: Blus plus™ 1T protein marker; Lane 1-4: ODj00=0.4, IPTG=0,
0.1, 0.5, 1.0 mmol/L; Lane 5-8: ODg=0.7, IPTG=0, 0.1, 0.5, 1.0
mmol/L; Lane 9-12: ODgy=1.0, IPTG=0, 0.1, 0.5, 1.0 mmol/L;
Lane 13-16: ODgpo=1.5, IPTG=0, 0.1, 0.5, 1.0 mmol/L.

B 5 CGMMV-MP BE#ZREEHML
Fig. 5 Optimal prokaryotic expression conditions

24 CGMMV-MP @& ZE BBk

MP fl & 85 AR 1 DAL A (4 7 207 e 1
6A ) o MP Rl & 85 SR AR A0 A T 1A 28 75 B o
RV, ST RIS, & 8 AR AN R AR
H B, KT 8.0 mol/L JRE, BB EME

Br, 7 250 mmol/L VNS Mk skl 2 W5,

MP Rl &8 H 2l A F] 80%LA | ([ 6B) , Al H
HEDUR . DA A Y AR A BRA A
Y Bradford ¥ 2 F 5 iR 7 & 2 $E 4l p9 MP il
HERAMWKE, MP S EAWKRES 0.5 mg/mL,

A kDa M 1 2 3 4 B kDa M 5

160

120 169

100 = - - 100 &

70 M == = = 70

50 50
- —

40 = 40 b
_ -—

309 30 &

A: MP il B FE R B: MP il 2 1464k . M: Blus plus™ I

protein marker; 1: /AP B2 ; 2: 5000 r/min 2.0

10 min J& #Y_E W 3: 15 000 t/min £5.0> 30 min J5 R LW ; 4:
15 000 r/min B> 30 min J5 MPCHE. 5: GEHFRMEN, T

250 mmol/L Z& g BERE T 21 MP R A
A: Localization of MP fusion protein. B: Purification of MP fusion
protein. M: Blus plus™ 1 protein marker; 1: Whole bacterial

solution after ultrasonic disruption; 2: The supernatant after cen-
trifugation at 5000 r/min for 10 min; 3: The supernatant after cen-
trifugation at 15 000 r/min for 30 min; 4: Precipitation after cen-
trifugation at 15 000 r/min for 30 min; 5: MP fusion protein puri-

fied by nickel column affinity chromatography with
250 mmol/L buffer elution.

6 MPRAZERMAL
Fig. 6 Purification of MP fusion protein

2.5 HMF anti-MP B34 E

[ EPUEHRE, P Anti-MP M 100 £57F
GFRE, TAGIOMRE, RAHME4E ELISA A
Anti-MP 2, BAPUARBEEESR 3 Kk, W
A5 LU R 28 117 A9 R L3R A R B PR IR ( CKO) 6
FR 4 ELISA M5 PEM AR UE , ZEDTILT Anti-MP #
BAEECN 409 600 HY, ODy4osAnti-MP/OD,sCK=
2.35, BEENPAYE; NARATECH 819 200 B,
ODyosAnti-MP/OD,sCK=1.81, %5 N BAMEC & 7),
UL HLIM T Anti-MP IRk 409 600, 3281 FH 41
L) CGMMV-MP filt & 85 1 il £ 10 T i s HA 1R
= AT o
2.6 Western blot 5#f

A Anti-MP X} MP J5#% R 35 7= Y 1T Western
blot /347 (& 8) , Anti-MP fiE 5 pET-32a 25 /K
7 SRS (17E 19 kDa ffliE B AR RN, 5
pET-32a-MP 55 & S 5 L 7E 48 kDa [T ik %
AR RN, fe 54k MP BlG R A WAL
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PR P55 Antibody dilution

B7 fmmERHUE
Fig. 7 ELISA titers of the antiserum

AkDa M 1 2 3
160

B kDa M 4 5 6

120 160
14 & i
70 70
50 — 50 SRp—
40 40
30 30
25 25
— o
14 — 14

A: HHEEERE; B: HBIAMRI4ERE, M Anti-MP {f
HREENE, M: Blus plus™ 1T protein marker; 1 1 4: pET-32a
4k BL21 ( DE3 ), 0.5 mmol/L IPTG i%5; 2 Fl 5: pET-32a-MP
44t BL21 (DE3), 0.5 moV/LIPTG iZ%; 3 Al
6: Zlifbhy MP A
A: Coomassie Brilliant Blue staining; B: Transfer to nitrocellulose
membrane and perform immunoblotting using Anti MP. M: Blus
plus™ I protein marker; 1 and 4: pET-32a was transformed into
BL21 (DE3) and induced with 0.5 mmol/L IPTG; 2 and 5:
pET-32a-MP transformation into BL21 (DE3), induction with
0.5 mol/L IPTG; 3 and 6: Purified MP fusion protein.

B 8 Anti-MP # Western blot il
Fig. 8 Western blot analysis of Anti-MP

Ko BB Anti-MP 1] LURR S PR HLAT MP @il A 2R
H M RIR AR B AL G -

Fi3E 2 Anti-MP X} CGMMYV {544 25 = i A4
MR 51T Western blot #:0 ([ 9) , g5 E
TZUARTE TR /M7 B % A PO SO, 46210 51 MP
B M-S MEEXEM . TMV., WMV fil CMV
1Ryt | A R, LB Anti-MP HAEZE &
CGMMV [ MP 1, BAKIFRR

3 i

BN SR BE B AL 5 B Sy — Fh o] B4 19 1ok
ANRAEEALY, TR CAEREZAE 0B
BHEW AR X 5 & ™ ERER, &l T B RIS T
PR o % Tz R ]l A R TR U

kDa M 1 2 3 4 5

30 .

25

14

M: Blus plus™ TI protein marker; 1: CGMMV B H 5
2: fEEEM A 3. TMV EURIH T 4. WMV YR A
5. CMV Bt J o
M: Blus plus™ Tl protein marker; 1: CGMMYV infected leaves; 2:

Healthy leaves; 3: TMV infected leaves; 4: WMV infected leaves; 5:
CMV infected leaves.

9 WEFEE R CGMMV-MP H#& il
Fig. 9 Detection of CGMMV-MP in
CGMM V-infected tobacco

7 0 R S H X 7= ) B ) S v sy, R T
2007 4 IE AR HS R AR AT R E XN G o iR
P AR AN TR AAT 55 862 SN HSR, AHEEB
T R XA R R E A L R AR
W PER R IR R, BARAE (b ol ™ A% A 4 A Ak
v B AR ) X SR S, DA e R A
Y B BP0 AR, CGMMV A5 7E 3. [ & 4
a3, MR F T AR AE VLR X CGMMV 1]
BRI, SERERKEmR AL 358hm’,
FHEEVGIN, MM THEEAN, WERLER K
AL REN KA L IREY KT &Ry,
58 H i R AT e 5 Bt Aol R FEE S, RS
FAERE RS, — BE I XEAR IR S5 A G

A5 F A RT-PCR 7 97 38 Rl v b T
CGMMV-HaiN12 1) MP JE[H | I T 5 %
ik JiRL pET-32a-MP, FF7E KT BL21 ( DE3)
3£k T CGMMV-HaiN12 ) MP & .
SDS-PAGE & Western blot Z}H1 0, frfd MP
AR R EE BRI ERE . XA
FHE S SRS (IR R 42 °C ) B, BRI 5
REERTF (A8 3~517) , F5 mRNA #i%
ROR BRI BPIG K o X PR P ) & A B Rl
A5 210 B P T S B B ML Ak T B A RS T 3
JH A R AR BT B 5 TR A AT B TR A
BEAR, IPTG 1199 B B2 i KA AT B AR 1 R A
F AR BFCRPY S AT i R G A e
1.0 mmol/L IPTG. ODgoo N 1.5 B EE IR A= i
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