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B E: DUBORESEFIN oo pEL, SR RT-PCR 772 e B 5 XA 4i Ae M Wi 8 (Basella rugose mosaic
virus, BaRMV) [f4F5E8 1 (coat protein, CP) FE[K, J:#J% pET30a-BaRMV-cp JFA% KR TAR . 5 )5 %
FIBFAFE ALK IAAT 4 [Rosetta(DE3)PlysS], Hh s 7 & IA 45 2K/ 40.0 KD 195 FIUI K /INAH A5 1) it
4 (His-CP). SDS-PAGE ik e 525 M 0.25 mol - L f) KCLR WS, K H KA A DI alidb s i
WK AR, AP . B A S B R I v (ID-ELISAD Rl B Mz 11 16 000,
Western-blotting 3 M7 W% A4 L AT 1R 35 (R0 S 8 o ok BEF M S 45 248 01 R S T . A 136 2 9 AR E G 0 485
R W], BTl A R AR, TR OB RS .
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Prokaryotic Expression of Basella rugose mosaic virus CP Gene and
Preparation of Its Polyclonal Antiserum
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Abstract: The full length cp gene of Basella rugose mosaic virus (BaRMV ) was obtained by RT-PCR
in the infected Mirabilis jalapa L. leaves and the prokaryotic experssion vector of BaRMV ¢p gene was
successfully constructed also. The pET30a-BaRMV-cp vector was transferred into Rosetta(DE3)PlysS.
SDS-PAGE results indicated that the His-CP fusion protein was about 40.0 kD in size, which was in accord
with the prediction. Target proteins were isolated by cutting the gel slices that contained the 40.0 kD bands
which were stained by 0.25 mol - L™ KCL. Purified fusion protein was used to immunize New Zealand
white rabbits to produce the antiserum. The polyclonal antiserum was detected with indirect enzyme-linked
immunosorbent assay (ID-ELISA), the titer of the antiserum wasl : 16 000, Western-blotting analysis
showed that the antiserum has very strong specificity. Detected the field susceptible M. jalapa L.
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and the laboratory inoculated and infectious Nicotiana benthamiana L. by the antiserum, the test result also
showed that the prepared antiserum has good specificity and can be used for large-scale sample testing.

Keywords: Basella rugose mosaic virus (BaRMV); Mirabilis jalapa; coat protein gene; polyclonal
antiserum; ID-ELISA; Western blotting

&L WAL 8 (Basella rugose mosaic virus, BaRMV) J8 T 5% Y Jiagkl (Family
Potyviridae) 8% Y %78 (Genus Potyvirus) 1% 51 (King etal., 2012). 1% %5 4 P58 1 L RNA
JEE, HERIAIK/NA 9 804 bp (NC_009741.1), Wi sk 1A% 2 Ik (Huang & Chang, 2006). BaRMV
& 2006 SEAE R E S VA % %% )8 (Basella L) 4 LR BIFAr 411 (Huang et al., 2006), Fifi
JAfEF#SE (Haetal,, 2008). Hifif>= (Zhengetal., 2008) FI%KF] (Wangetal., 2012) %5 H4R
A AR REL TRk . SE S AR R W], RO R B AR, e
AR 2SR, 75 FHP) 12 . AFEF E/EH BaRMV 42 G4 5 R AN R R, F 2 et
AT BRI SRR, FE S Y AR B R R R B JC A W, A A KT, 7 S e AL () A2
K.

KA (Mirabilis jalapa L) J57 15, 18 HHLE A WL EAEY) 512 b 1K (ERAFHRAN 58, 2004)
ARG, IR NPT sR, I HAG A R E B, A AR, AR
oh SR IK, AR PR A A M AL T 0 A, A KA R RIERE, P AR A,
SEHE R AR R (44X, 2014). HLAFIE N BaRMV (Wang et al., 2012) [
HAREF . ez s 9 e R 2 LR, P AT AT 0 25 0 ORI, s 0 25
AR, FEAol A FEAAER EERE X

ARSI P AR AT IR E 1) BaRMV-MJ 73 254 33 AL K120 /3741 (GenBank No. IN250997) (Wang
etal, 2012) Beil’Rem oY)y HI3R1G BaRMV SEHE cp FE K41 Il 26 1200 7 40 5e i 1 2 s Bt il
. LA BaRMV AJROdAS DU I 7 i 0 2 A fE R o

QY ZE SRS DARF

1.1 ##

TR IRATT J T 2015 4R A 2 B 4 BT, BaRMV 2 FAS TR it 1 A SE 6 % B OF R A75
KIGHFR (DHSa) Bk IS HIHPE Rosetta(DE3)PlysS ML AL AL pET-30a 2 A5 4
SERAF. SORERA BRIIPEA DIBE. T4 DNA JESHG 4 H TaKaRa 20 5): PCR AHKS HIREISI 5
Abmt 4 (e AR IPTG o 1gG P4 A Sigma 2] FrbiBeulAl e, bt Fra]
FAIR e ELISA K A BAGCORMRAEDI A /] G195 MR 28 R A, 3510 5E e B WA
1 £ 28 ) E e
12 7%

121 XAt & RNA 6942FA cDNA #)4 5%,

SRR S RNA A Trizol A5 M CHAR T VES GFE UL ). L MAT[5'-GTTTTCCCA
GTCACGAC(T)15-3"] Jy 51 WHEAT [ i 5545 e cDNA. B0RAT G IR 47T - 80 Co
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1.2.2 pET30a-BaRMV-cp RAZ & ik B Ak a4 32

MR CRIE ) BaRMV R F 4 34 (MI) JF#41] (GenBank 3% %5 No. IN250997) #4514,
E Ly NS 5 Sl EcoR 1 HindIIIEE VI A7 £, AR B GGA 1 CCG,
BaRMVCP-F: 5-GGAGAATTCATGTCAAGTAGTGCAGCAGCAAG-3'; BaRMVCP-R: 5-CCGAAGC
TTGCCCTGATTAACGCCCATCA-3" ( FRILE 43 MBI 1)

P cDNA M8, SR 5t 4 X4 2 w32 1) EasyTag®™ DNA B4 B 14k 2 77 VE3E/T PCR 4
W, Y 1.5%BE MR Rk B S, A Al SO ) AT R ) Al A R B . g [
W B pMD19T-Simple 52 [ # /% 275 4k, DHS o S 52 A4 M0, 3850 W (A K007 % A R PCR 3718
UAE ST, $2H pMD19T-cp BHTE: 558 B FORidkAT EcoR 1 Al HindIDWEGY] . B H 16 F B cp FERIF
L [RFEL: EcoR 1 F HindITIXUEE ) (1) 22 1A 344K pET30a HE4T %8, L F X H Rosetta(DE3)PlysS, £
PR PCR HURU G D)5k JF0l 7>, 3K 73 pET30a-BaRMV-cp B v
1.2.3 pET30a-BaRMV-cp & F R4z &L, BaRMV CP & & 42 I A i 4] &

P pET30a-BaRM V-cp FHPE e B AT IR A R IA S5 AF ARAK . T SEAEROE Ak 37 °C, e idh
220 r - min” (ORI RO IRIAG— 204, ARJE T 11 100 HEH 4 500 mL 2x YT 85 7R3 rp 4k 97
TYRETFR A ODgop 40 0.6, 5 Jia 7 BIAEAN S FRIAIE (25, 28, 30, 137 °CH. AHEfH] (0,
2. 4 f16 h) AT IPTG WE (0.2, 0.4, 0.6 A10.8 mmol - L) HHATIRK:, SRR S5&AT.
pET30a-BaRMV-cp J5i 1% %3k SR il SDS-PAGE HLIKHEIT 08, A KCl e to )5 V) IR gtk Jy i
AT B SR A S T R 1 CGRREERH 2%, 201000 ARFE Hu 25 (2002) 17 VK T W8 VRV 5 B st
TSR I, I R 22 K AR (A B) 37505, C s SR g0 /e v R,
Ja 133 BaRMV cp JEH 12 v DU .

FIH Western-blotting X 7t L35 (147 7 P 2EATAS I« Western-blotting FHLARERAE LB W . O -
SDS-PAGE HiJk7r & HIWEE G, KR h i 8 AT i s, ##5% PVDF i, @F M. /o
H{ Y PVDF i, Ji Buffer B YEik 3 WJE N Buffer C &4 Rz 1 h, 3T M. @FE—
Pt: JH Buffer D BCE i, R —H% 1:2 000 ~ 1:4 000 IR 24T R B 1l — POl & W45 1
H Buffer B ¥Ei 3 G MR E W, FIRGIHE 1h 54 CHEEWE. O F —Pi: H BufferE
% HRP-conjugated 2nd antibody % 1: 25 000 FIRCH Mk il — Ui &% H; H Buffer B YB3 X5
AN E W, FEIRGHE 1 h. ©FKF B5: H Buffer A VeI 3 UG HONKN S NV K H#28E 1 min
WO, W M8 B i) 22 R s N, FH AR BEE 0K L 4T 5 1 X6 i e h R 0.5 ~ 10 min, HUH X
JeH, B 5~10min, E5 S5 min, WEAKMUEERT, HfEHE.

FIH )2 B G g% (ID-ELISA) 5 1459 2 B P i BEAT R VA CIve, 1997), JEFIH
ID-ELISA XA SR AR ZEA TR o ID-ELISA HAREAEW R . OBt : BEbstREEFLIA 100 pL 41
Wy GEABKRIEN 10 pg - mLD, 4 CiRbR, Yel. @& M: i, 441200 uL, 37 CH
M1 h, BEt. @MFE: XTRFLIABIPERE, HR&SFFLIMASAT G, A 1: 100 £ LGB G #
FEmA, %&FL 100 uL, 37 CH#H 1 h, BER. @ =%i: FFLIA 10 pL AP Frid (I FEHLRPLE

(1:800 #i%), 37 CKMN. 2h, Pitk. @R BEALIMABEERCHIK TMB %A%, I 150 pL 30%
H,0,, 37 ‘C%J% 20 mine @ 1E/R N : FEFLIIA 50 uL &1k (2 mmol - L™ H,SO,) PAZ 1E MY
@R WTHEME R NVEE CEED KAWL, B E B L ODaso am ERIEAT AW .
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2 HiIR 5

2.1 [RE#FRIEFHIK pET30a-cp B ELE
PL BaRMVCP-F Il BaRMVCP-R 55 5 |4 #5545 5 FUH KN — U 58 82 1) BaRMV-cp JE [F (843
bp), VIFMSUG%EH: 4 pMD19T-Simple 3o fE#fk, %4k DHSa 1555, pMDI19T-cp FHE b B Uk 28
WEETT (B 1, @) JE3RAFHI B op W, ¥ HM A BOEE R RIS EcoR 1 1 HindIDXUEFD) 1)
pET30a Kk &4k, 1k Rosetta(DE3)PlysS 1777, $#EH pET30a-BaRMV-cp [H 4 5 [ [k 18 ik A )
(K1, b FF (B 2), 48RRI EEN pET30a-BaRMV-cp T4 JG % F A AR ER, wTH 15
S FRIK.

M pMD19T-cp M pET30a-BaRMV-cp

b
5000 bp > 000bp

3000 bp 2000 bp
2000 bp
1000 bp

1000 bp 750 bp

750 bp 500 bp

500 bp

a b

E1 pMDI19T-cp EREREL (a) #1 pET30a-BaRMV-cp FIXFEHR (b) B EcoR I F1 Hind B4 E
Fig. 1 Both pMD19T-cp vector (a) and pET30a-BaRMV-cp vector (b) were digested with EcoR I /HindIIl
M: Marker DL5000.

HEARH In templet ATGTCAAGTAGTGCAGCAGCAAGCTCAAGTCCGCAGACACAGGTGCAGGGACAGCAAAGTCAACCAGCGAGCATAAATGC 80
FIEE A In vector t c 80
AR In templet TGGACAGAACCCACAGGTACAACGGAAAACGCAAGGTGATGTGATTCAACATGATGCAAGCCAGGCTCAGGACATTGGTA 160
ik i In vector a t 160
B In templet GAGTAAGTTACTCAGTCCCAAGGCTCAAATCAATCTCAAAGATGCGCTTACCCAAGGTTAAGGGGAAAGTCATTCTCGCT 240
Fih A In vector 240
B In templet CTAGACCATATACTTGATTATAAGCCAGACCAGCTCGATTTGTCAAACACAAGGGCAACTCATGAACAGCTGCGAACTTG 320
Fik# AR Invector 320
AR In templet GTACGAAGCAATCATGAATGAGTATGAAGTCTCTGAGAGCCAAATGGGAATCCTCATGAATGGCCTGATGACATGGTGCA 400
Fih A In vector 400
AR In templet TCGAAAATGGAACATCACCTAATTTAAATGGAGAATGGGTCATGATGGATGGTGATGAGCAAGTGTCATATCCTTTGAAG 480
ik i In vector a 480
AR Tn templet CCAGTTATTGAGAATGCGAAACCTTCGTTTCGTCAAATCATGCATCACTTCTCAGATGCAGCAGAAGCGTATATTGAGAT 560
Fik# AR Invector 560
HEARH In templet GCGCAATAAAGAGAAACCGTACATGCCTCGGTATGGTTTGATAAGAAATTTGAGAGACATGTCGCTAGCCCGGTATGCAT 640
Fik# AR Invector 640
B In templet TTGACTTTTATGAAATCAATTCACGAACACCGGCTCGTGCCARAGAAGCAATTATGCAAATGARAGCGGCAGCTCTTACT 720
ik i In vector t 720
AR Tn templet AACGTTTCTAATAAACTATTTGGTTTGGATGGAAACGTAGCCACTACAACGGAAGACACTGAGAGGCACACGGCATCTGA 800
Fik# AR Invector 800
AR H In templet

! TGTTAATGCCCGCATGCATCACTTGATGGGCGTTAATCAGGGC 843
Fik# AR Invector 843

B2 FEHEE pET30a REHED op BREFIISRIRD op BEFTILLE

Fig.2 Comparison of cp gene sequence in templet with cp gene sequence in pET30a expression vector
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2.2 pET30a-BaRMV-cp £ E #)iF S 3Rk R A6
£ ExPASy FilJlll pET30a-BaRMV-cp 3 iA Jit

KL JE RIS R E RN, KRG R

K/NZ1 K 40.0 kDo X pET30a-BaRMV-cp fili &

EEALEA LR . A IPTG WKEE. AFES 97.2kD
i) R AT S, W) P 2 pET30a- 664kD
BaRMV-cp filifs  1 JfA% R IE I et 5 4 1F 443 KD |
i 28 °C. IPTG K% 0.8 mmol - L Fl 6 h
GRI 2 BRI ).

e ST T T pET30a-BaRMV-cp il 901D

HEAMIES, 4 12% SDS-PAGE 435, il
W], FAK) Rosetta(DE3)PlysS Kikk . &
IPTG %5 AL 1) pET30a 25 8 AR KA R A AR L4
IPTG % 5 ) pET30a-BaRMV-cp FiLw, BT

20.1 kD

Y E LT ] 24 . / 3 E4 pET30-BaRMV-cp KIFAZRIAS
R PR 28 % ) T 2 PTG ¥ 1) 1: Rosetta(DE3)PlysS I; 2: 5% pET30a 1#; 3: KifS
pET30a-BaRMV-cp K iAW H — 45 T K/ PET30-BaRMV-cp s 4: %% pET30-BaRMV-cp I;
ERL A E A (His-CP), BT & S: KCLREDIRREMEE s M: Marker,

5 . N N _ Fig.3 Analysis of prokaryotic expression products of

b SI=IPAY

BB R IR, JFRERIA H IER RS R E DET30-BaRMV-cp

( FEI 3)s 1: Rosetta(DE3)PlysS; 2: Protein from induced pET30a by IPTG;

3: Protein from uninduced pET30-BaRMV-cp; 4: Protein from

23 MEEAMMES FKEE Western- induced pET30-BaRMV-cp; 5: KCl staining of gel
blotting 5% *ﬁ;)n\u *u ID-ELISA 5%;&“};)“\“ E extraction protein; M: Marker.

W} 5% 23k pET30a-BaRMV-cp il &85

FIH KCI Lt e alith 7 v ol ks e e S R e GRrfERH 48, 20100, K 3R1S 18 1 20l
Hog% 2 U 22 KA (A, B) 5141535 BaRMV CP £ 5 HUIL o 8 1A)#MEIE %% (ID-ELISA)
T35 N B g R, Sed% B R MG 04 1: 16 000, %2 sl ] H 15 8285
Bl es 1 2 s BE UG 1: 16 000 #iks, X35 IR B RlG 8 B 3EAT Western-blotting Frill, 45
RAEH M E AN SR A B (B 4D, FR, BRI 7 1) Western-blotting 07t 47 # 2
RS rE 2R As 6 (I 5D, BT 10 2 e BT e s 5 H 08 A & ZE DU —H iRy = M 1 )
SRV o

2.4 [ BaRMV BifitE R HS ID-ELISA #&i)

I A PTILTS FBE 500 ~ 16 000 )5, ID-ELISA K 5 A PTG TAEME o K45 5 2 Bk
PUMIERFEF] 1000 ~ 8 000 7 2 [H] HATBLF (AT ISR GRS 45 AR W)

N T BRI AT IR, KT s AR 2] 1000 A5%F 5 AN SR A 16 4
BaRMV #MUA [CURAE S b AT TR, &5 53R BRIVIHS RN et b, oAt B A A DA it 35
SIS A, IO R RIRE AT BaRMV FE AR PO i AR 0 &5 38 g B, 0020 I 7 24
BaRMV 24 (& 6).
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E 4 pET30-BaRMV-op G ERZ REHRNLF
Western-blotting 547
1: 55 Rosctta(DE3)PlysS 1#; 2: %5 pET-30a 4 KK
3: pET30-BaRMV-cp K4ibLEH.
Fig. 4 Analysis of the pET30-BaRMV-cp fusion protein
antiserum by Western-blotting
1: Rosetta(DE3)PlysS; 2: Western-blotting analysis of pET-30a

5 ZIERERMERNBRERS
Western-blotting 44
1o AREEATCH; 2. OSSR 3: 2R YA T
4: pET30-BaRMV-cp R4lifbE .
Fig.5 The detection of infected leaves
1: Healthy Nicotiana benthamiana L.; 2: Infected Mirabilis jalapa
L.; 3: Infected Nicotiana benthamiana L.; 4: Unpurified

induced; 3: Unpurified pET30-BaRMV-cp protein. pET30-BaRMV-cp protein.

E 6 BHR#ES ID-ELISA 1
D-6: FHMEXTHE:; D-7: BIVEXHE; D-8: ZAXH: C-1~C-5: SHFER; A-1~A-8 fil B-1~B-8: AAHFEM
Fig. 6 The detection of infected plant leaves sample by ID-ELISA
D-6: Positive control; D-7: Negative control; D-8: Blank control; C-1-C-5: Mirabilis jalapa L. samples;

A-1 - A-8 and B-1 - B-8: Nicotiana benthamiana samples.

2012 AEA IR Z 1 R IL T H L BE B BaRMV FH2 4%, 4 BaRMV 375k K 21 5 41143 #7 4¢
B, %5524 (BaRMV-MJ) 15 2 ANEZESBIMIAN 1 A S0 B0 cp FEDRIRZ R e 41 [R5
74.6% ~ 76.8%. M T L E Y W EEIE 5> BhRE, X EENE BaRMV [— N3 B, T ik
— Wi BaRMV (153470, RIGHE T —FG 2REEN BaRMV CP £ s P (145 Tk, 18
pET30a-BaRMV-cp fili & 1 F 1) Ji A Rk 1 b & B, pET30a-BaRM V-cp Rl 2 XA IPTG 45
FEFRAMMERE D, ARREF ZMSEARIREF LN MRI, RAHE TE
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Rosetta(DE3)PlysS #1, 28 ‘C. 0.8 mmol - L' IPTG. 6 h, JNiZfl& &AMt &is 4. I A%
ZAF FRA AR RIAEART R, B, ARERH KCL B D) IR GG IR 5 15K R4S S 5 30 (1 il
HGHEA. [FN, X pET30a-BaRMV-cp fili 85 H il 2% 1 2 v BEPUIMIE Y ID-ELISA 2 il s F
Western-blotting Kl 45 R LKW, HEAFIH KCI 42074 BaRMV cp £ v BB & — M e &
B PRI (EEE. PR LSRR 1% 2 v BE BTN R i

AR HE T T BaRMV P 3 ID-ELISA FrlA& 2R, & BaRMV % & R4t 7 —Fh &
B SERM .
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