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‘ARIT7 (“Conca D’or’ )Y ArMV £ 41 MR . 5 M ArMV CP 2R &K 8 ArMV CP 3 [H R A% £ k3
4k E. coli BL21(DE3) JfiA% %5 ArMV CP & 1, I DL 4ifh ArMV CP 2 B A §T i # i 2 sk ik,
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FE M55 2 7 B (Comoviridae) £ B AL 22 T 14 95 2
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AR ZE 48, JE D 20 P 0 2% 0F SC L8 RNA 21 %, 9
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ORF)™', ORF1 i 2 284 1~ &( 2 £ k41 1, 4
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W—AZREN, UG0S IH S EA
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protein, MP) f145¢ 2 4 (Coat protein, CP)™/,
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WAL A 4y 2 WL ArMV G B A
(Envelope protein,ep) , H CP & F#F 4k 4505 7 2F
£E D0 AR e a7 £ R b R O R R
M™ . BHAEEMNET ArMV CP & A B £k
A5 24902 LS 43 CP 3 Rk b 42, 78 40 #r CP
BRI AR E AR, F L, s
FikE ArMV CP #H &K iF SR A& 7w
ZitFIIRER) CP &, B M BE9E AcMV ) 30
HLFHE 25 5 Hfi

ARG ArMV B H A e AcMV
CP I 4K M ArMV CP 5 [H 4 J5 A% 32 35 3%
#5540 E. coli BL21(DE3), 2 IPTG 53 #5,
FAR KRR A ArMV CP & 1, I DLtk 4t
JE ] 2 5 R S M ) 2 SRR LR, LU ArMV 1)
I35 27 A D B2 AR & SO HL LA R AR I 2 5%

1 #MhET &

1.1 R

WREAR T E A A8k Fp R T (“Conca D’
or”) M ik [ i EIRE7 BE 78 AU AR 25 R 4R BE IR AE 5T
Be A 22 R 2 5 RO 2R i B0 0 (36°13"N L 103°47"
E) .2 RT-PCR AW 4045 20 5 &G 7 & 6
RESRBE (Lily sym ptomless virus, LSV) | 8 JK1E
95 8 (Cucumber mosaic virus , CMV) | H & #
BB (Lily mottle virus , LMoV) | 75§ & 1E I
SR (Plantago asiatica mosaic virus , PILAMV)
FATMV B H SR d . —70 CHRATS

Y S RNA $2 UK 7 & (RNAprep Pure
Plant Kio) g H KARAALFHE (L) A BRA 7 5 A8
Y B G & B DU YRR R
il 5 JFORE A #2984 £ (E. Z. N. AL ® Plasmid
DNA Mini Kit )] Omega 24 Al 5 1% 5% 5% 385
£ (PrimeScript™ RT Reagent Kit).DNA [0] it
i 5f] & ( Agarose Gel DNA Fragment Recovery
Kit) fl 5% [ 4% 4k pMDTM19-T 14 H 548 4 T 7%
(R H MR F s Ni-NTA i€ & Jj # (Ni-NTA
Pre-Packed Gravity Column) 1 NBT/BCIP #§
iR A & GE O W B TAY TR R
BRI AERAFE. coli DH5a f1 E. coli BL21
(DE3) B #k LA & 5 2 ik pET-28a(+) th H Il 4
FE X R Dl B AR P 2R S A S R A
1.2 5IMigit5& /K

WG T LA E A ArMV CP 3 H I3 31
(GenBank % 5¢5 : KJ481187) & 1 & AUAs 54 5

Y. BTk v AL 3 L 43 BIFE IE 10 A )
19 EEsin BamH 1 # Xho 1 BEYIAL S, 51 ¥ %
FINF CFRIZ R R 51 ARBFUIAL D

1 514 5'-GGATCCGGTCTTGCTGG-
TAGAGGTTCTG-3'

K 5l ¥ 5'- CTCGAGAACTTTAAAG-
CATGTTCTTCCGTA-3'

DL BB i 2R T AR TR i) e fi A FR
YNGR g5
1.3 ArMV CP EF# PCR ¥ 1%

fili FA 4 0 RNA $2 BURA ) & 2 00 RNA,
PIBEICAY B RNA b B4, e 183t 00 6 1 B 36
F A cDNAs,8RJ5 PCR ¥"1# ArMV CP 5[4,
PCR #3444 .94 “CHAE M 4 min; 94 °C APk
30 5,53 ‘CiB Kk 45 5,72 ‘CZEMH 80 s, FHIAPY 1 30
K72 CHEM 7 min, ¥ 8 5 5, PCR =¥ &
15 g/L Byt B W E b i Dk /i, B 0y F Bl i
DNA [l & 4fifk .
1.4 BEHAZEHEHHE

afifb i B4 T 8K, ¥ 1k E. coli DH5a,
JFH J0RE A kb £ 42 70 6 48 JBOTTRE . PCR i 328 BH 1
e, PHME R & BamH 1 fl Xho 1 ¥4,
15 g/ 1 Byt B R Jg v Dk Az T, e il 11 % 8 ¢ HL UK
5 Ry BE P B TR 2% 32 A s SRR AE B R
FR 2% =] R L U 5Ky 81 OF 8 )5 Ay 44 F pMD19-T-
ArMV, B0 F 3K 45 5 CP ¥ 51 $£ 58 GenBank,
1 BLAST ., ClustalW #l DNAStar {4 # 47§
G R 43 B DL K ArMV CP & 1 109 30 J5 46 17
Hm
1.5 BEARBRERENHE

pMD19-T-ArMV [ ki fil pET-28a (+) i fi
% BamH 1 Fl Xnho 1 YJE|, BlIU H W A B,
16 C#EER ., E#%" WA E. coli DH5a, IR
AR . PR ECH FORE 3 1 35 5% , PCR i 326 BH 4 58
M. 3REUFR .2 BamH 1 fl Xho 1 ¥)E|, %%
B G fiv 4 8 pET-28a-ArMV, oK £ il 1] 4b 7
F14) 5 20 SR AR S BR P X R
1.6 ArMV CP ZEAWEZERIZL

B B ki pET-28a-ArMV #: 4k E. coli BL21
(DE3) . #:M % &4 50 pg/mL Kana [ LB ¥ &
Wige 3,37 CHi R, WHH 1 : 100 #F T
ARG FR I, 37 CHFRE ODyyo 155 0. 7 BFAR N
1.0 mmol/L IPTG 5,37 CH#¥% 5 3%, 409 T
3.4.5.6.7 h IR F A 1T SDS-PAGE Hjk, &
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S 30 4

HABWR B2 TR ESEAMAKS IPTG ¥
1 20 T AR AR BT B

ARG R AN B L LEEK, &
25 0. 01 mol/L PBS ¥ W& VF 8 75 Wi L B 0
J5 B FIE . M8 Ni-NTA & ) A 45 /E 45 5 gl ik
HEEN,

1.7 ArMV CP Z Mm@ Hl &

1 mg/mL B ArMV CP 4fifb & 115 fi
PERRIER VT 22 KA R, MR BES K 1 mg
gl Ak 2R R84 8 TC AR R 45 R B 1 A0 iR AT I
TSRS W S ST G 5 R SRR Y
PUIE RIS 58 42 of [ A ) 840 1R &), AT T 2 0%
T BB PR HEAT 1 U 5 A RE L B 4 IR
SRE 1 JE S BB KR I, 4 B AR B P InE . Ik
A8 1) (%) 10T 1 B AR R TR i T UE 15 FN DES2 B B
T A RN AT 2l Ak, AT AR AT bt ArMV
Z i EBUAR 1gG.

1.8 ArMV CP S ZfEMERNEE

FREC 0.1 ~0.2 g 5l &Y LSV, CMV,
LMoV .PIAMV K& ArMV & & H 44, A
TR IS 4 R 4y A 1 4 B 7 & ) 5 48
MEA. EAEEMSZL SDS-PAGE H ¥k 2 & )5 .
15 VIEES# %2 PVDF B E#BA 1% 8 E
B4 Cl B . DLl ArMV CP
LR BEYUARME A —HT (1 : 10 000), AP FRic i
Yot 1gG VE R —Hi (1 : 20 000) , 3@ 1+ NBT/BCIP
il 1 T il . £ R B (Gl ) R

2 HEREAMN

2.1 ArMV CP EEMEE

DR T EH G A S R (“Conca
D’or )Y ArMV BB F 24 RNA AR . PCR §~
B ArMV CP B, kR I 45 3 7, 45 310 1Y
PR BN R 1.0~2.0 kb, fF & FUH (1 515
bp) (B 1), K4 8 # ArMV CP J¥ 51 i & T
pMD-19T Zh &, P25 5% R ArMV CP ¥ 31 1
K BE R 1515 bp, it 505 SR IELRR A WY CP &
1 HE DU 2 1 AR 4 F it 56 ku, NCBI |
PEAZ e RE T AR T B, ARAF I 5k 5 MT323117,
2.2 ArMV CP EEHF 54

Bk  E & ArMV CP 2 1 5 GenBank
FORTR 2 B MY ArMV CP 3 DA% 1 R M 28 e 1R
R HEAT e, BLAST 45 3%, 54 ArMV
CP 3 2% 11 R Fn & L 1R )3 1 5 5 2Rk A I >4 1

R14 3 4% 2% (MH316599) iy AH I &% &5, 45 31
93,6260 98. 2% s 5 H AL B Y AL AT IR T 51
AHALPE N 81. 6% ~93. 5% . & FE MR 7 5 A B
92.2% ~97. 6% SCEMM 7 AL EDY
(AB279741, KJ481182, KJ481183, KJ481184,
KJ481185,KJ481186 F1 KJ481187) #f b, #% # R
FEF AR N 89. 4% ~90. 2% , 4 R ¥ 51 AH Bl
Pk #] 95.5%~96.4% .

M. DNA Marker;1. BITEX B ;2. ArMV CP £:[H (1) PCR 45
M. DNA Marker; 1. Negative control; 2. PCR product of
ArMV CP gene
B 1 PCR# 1 ArMV CP £ K EE
Fig.1 PCR amplification of
full-length ArMV CP gene

i B DNAStar 34450 #7155 ArMV CP &
F Y A58 SR K R0 S O S80I A
BLCE 2) 8 71 DR S E Y ArMV CP
MR ) AT ClustalW L XF, 3818 ArMV CP
HORR RIS 3] 90 %6 B PR SF AL L. 7E B 5t 1k 45 4K
B (P8 B =0) 1 X 3k, 36 BUSR Ok P4 (P8 8 =0)
HEA B sl Jo HL 6 it 4548 09 DS R S WA
FI PR LA (R IR B =) X LBt R e 7 MR ST
7 B R SE R N, R IPUR R A TS 61 4>
SR P AR ST A4 85. 2%, £ ArMV CP
B PR R AR .
2.3 BEARZREHBENKEE

pET-28a B4 i ki 4 PCR ¥ 315825 1. 5
kb 447 K JES ArMV CP 2 [H 4 KA 5 — 2
(1515 bp), F BamH 1 F1 Xho 1 Y1 % pET-
28a F 20 TR, L UK A I 25 2R B 7, 4 B B )
H % S5, 28 915 PCR =495 (1.5 kb) #1 pET-
28a JBUAL(5 kb) I K/N—F (& 3),
2.4 ArMV CP EAWE#ZKRIXE

FHPE ik pET-28a-ArMV %4k E. coli BL21
(DE3) & #, £ 1. 0 mmol/L IPTG &, SDS-
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PAGE 7047, W3 H & A A IR R IK (& 4,
EREE SRR 3 h 8% 7 h, H A E A RIX

T T T T T T
50 100 150 200 250 300

M Alpha, Regions - Chou-Fasman

-4.5,

17

1.7,

M Beta, Regions - Chou-Fasman
B Tumn, Regions - Chou-Fasman

O Coil, Regions - Garnier-Robson

B Hydrophilicity Plot - Kyte-Doolittle

H Flexible Regions - Karplus-Schulz

B Antigenic Index - Jameson-Wolf

B2 ArMV CP E B ZREM SRAKME FHEMHR BN
Fig.2 Prediction of secondary structure, hydrophilicity, flexibility and antigenicity of ArMV CP

M 1 2 3

8000 bp
5000 bp
3000 bp

1500 bp

M. DNA marker;1. RZH YA pET-28a H 4 Bk ; 2~ 3.
pET-28a T 41 ki (1 3L 1) 45
M. DNA marker; 1. Negative control of recombinant plas-
mid pET-28a without enzyme digestion;2—3. Double enzyme di-
gestion of recombinant plasmid pET-28a
B3 WEYIETE pET-28a EH R
Fig. 3 Identification of recombinant plasmid
pET-28a by double enzyme digestion
2.5 Western blot % %% E[J i
BIHAEMW FBEH .4 Western blot £,
RIS IR ArMV {1 FE 5 7E T RN 1 47
A AR R S RN T A TS R DL K
WYL LSV.CMV ., LMoV .PIAMV K ¥E & 6 58
SRR S 2 WA RE 6 5 S PR 45 & ArMV CP &
H o BA R Bk R (8 5)

M. EH RS F R EFRE; 1. pET-28a 28 s Mk 6 B85 2. KA
SXFRR 3 ~T7. SIS 3.4.5.6.7 h IR IRk

M. Protein marker; 1. Negative control of pET-28a with-
outcp gene inserted; 2. Negative control of pET-28a not induced
by IPTG;3—7. Expression of ArMV CP induced at 3, 4, 5, 6
and 7 h,respectively

E 4 ArMV CP ZEAMEZRIE

Fig. 4 Prokaryotic expression of recombinant ArMV CP
3 3

R oy e BRACHE D) T 2 TR A R, (H R
o T A A ) 2 e ofe Bk R T BB AR L T DG AN T A
HESE I T G KA AR T A AT R A T F

ArMVI O H LR B BT A 3 AR T
AR LT A I B AR A A T A R A I AR
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S 30 4

70 ku

55ku . ArMVCP

40 ku

35ku

M. BEHEBG PR bR 1. A AR 2~5. A&
Z¢ LSV.CMV ., LMoV # PIAMV [ & K i ;6. &Y ArMV [
AR

M. Protein marker; 1. Negative control of healthy lily;2—5.
Total protein of lily samples infected with LSV, CMV, LMoV
and PIAMV, respectively;6. Total protein of lily samples infec-
ted with ArMV

Bl 5 Western blot £ ArMV CP &R EH
Fig. 5 Western blot analysis of ArMV
CP using rabbit polyclonal antibody

HI (A A 76 3 G 0 5 RNA 48 BUAY R A, 452
PR, O FLE F T R B H ARSI . 9 7% CP
TR SR A% 2 3K i HL AT 0 1 o 8 Sk PR i
AR AR & 0BT [ A B R A% 3R A
hE T 12 40 Ak 99 5 T I I 0 e TS SR, [
22 H PR HCEE 4> ArMV CP 2 PR 47 R 1% 235
WA ERS CP 45 MIBEM et FaR%E
R 1 2 5E BE PR 2 57 DAS-ELISA £ K
TR Z s KAl Aok b A6 0 B AcMV., — 5 T, B
b AR A 3 T AS BIF 5 BT A & 0 BT R X RS
"4 L ArMV 1R 5 M AT BB AT B B AR O3 — 7
1f7, ELISA K5l (4 45 5 77 76 4 58 5 M 09 7l fig
N TR R AT, AR R ArMV 3L
o HLERAIF 5 B T 2L . ARAF ST TR DL Al b, SO CP
RN REEFREBEM SN CP At s
B, P R R ArMV KR [F] 4 8 9 1
CP J3 1 AH AL M o 0 D 3R A 08 < IR okt DA 4 4k
ArMV CP & A R P Ji il & 2 s B i ik, 7l T
R R e AN [ 15 £ ArMV, ok, AR B9 6 &
BIPUAR R & , ST B Western blot J7 B fE%
F o3 B 2R 1 R FR 3k i, o H TR #E AR A T g
4 43 BT B B0 HLIE B9

H TR HE A RKE RS bk,
X EAE AR RBFRMFTEER, AR
VB R A T 2 1K 0 IR B P50 175 5 )
EHFRIEIF R, SDS-PAGE 45 F 0, 8 n

WSmE L, AMV CP A REBR A K40 E
TALE O, XSRS RS WA —
TR S A ITHIERAIMRIEZS AL, K
MR AT IESEAFRLN IPTG A 1.0 mmol/L,
AHEE 0.2 mmol/L ¥ B B 2 f &, 31X 7T g 2 300 6l
BRI AR AT B R F R IAE7E 3 h
IRF A

SRMAEDUAL S S B 0] Ji5 & BRAS BF 5% 4R 45 1Y
ArMV CP # 1 3R 35 & JF A &, 400 3L i 4 7] R
53R AR KB TR A OG. AT H
TR Y JE R e iA 8k L & B PRRSV dORF5 (£ 44
N 3B K FEFDIE pGEX-4T-2 ik Ak e K
3k, M 7E pET-28a F1 pET-5a AN F ik, H
F IR BT e B Y = AR A, CP B Rk A%
A REAZ B AR 52, S U SR AR AR B O R
B 1) 25 05 O 4 06 08 FACH 58 OB ManBK
5L R ¥ 41, OF DLR g pPICOK Rk #ik , 15 31
o TR R ) B A B SR I L %R O e A ok A
TERIL 4, AtMV FK B #F B Y 2585 1 Jm o R
], 3% AT RE 1 29 CP & 255 1 LA,

A Al AR R BT A R S v A g e T LR AT
b AT 32 55 A4 ) 48 1 8508 . NiENTA fE 2E fil
JENT ST | B W) AR AT B Sl Ak B R B AR, S5 ok
EEH EHEZ ST SR, e 4 CTIRE
4~10 h, i HMWEASHETHES A EmMT S, 2
IR G E NS =, Western blot 2858 P& 4F
SRS BRTEHAREEFERENATZ —, HA
HRTEHN RO RABAUMRS ., JUHEX T
b 27 58 (A I 2R 45, DR A N 58 A8 v, X T S A
SR BOR AR AR o AT b B AR W R
BSA 1E A & 5 L (0 2 0 45 55 b 35 o0 B A Y
T 53X AT B A SRR ok Al BSA A 5 B 1Y
— 7 PRI Tl TR A M X R A5 R T B
DAY ) T R R O M O R I 2R R Ry A
5y AR 685 St 50 UE 2 5 BE UK 1Y R S
P

ArMV 2 {5 b — P A AR
FEM E# ArMV CP A P 5 % 3R 3k 800K, il &%
ArMV CP AW Z s Uik, 7] LIy ArMV )
L 575 27 A I 0 50 LR A B o Bt — 2 2 %
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Preparation of Polyclonal Antibody against Arabis mosaic virus
by Cloning and Prokaryotic Expression of Coat Proteins

SU Xuesi'**, ZHANG Yubao'?*, WANG Yajun'”’,
GUO Zhihong'*, QIU Yang'® and TANG Guoliang'**

(1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou
730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;

3. Gansu Gaolan Field Scientific Observation and Research Station for Agricultural Ecosystem, Lanzhou 730000, China)

Abstract In order to improve serological detection of Arabis mosaic virus (ArMV), and to facilitate
further study of its pathogenic mechanism, the coat protein (CP) was expressed by prokaryote cells,
and the polyclonal antibody was prepared. In this study, the genomic RNA of ArMV infecting orien-
tal hybrid lily (Lilium oriental cv. ‘Conca D’or’) was used as a template to amplify the full-length
CP gene. The CP gene of 1 515 bp was constructed into the prokaryotic expression vector pET-28a
(+) to express the fusion CP protein. Further CP protein was purified by using a Ni-NTA Gravity
Column and this antigen was used to prepare rabbit anti-polyclonal antibodies to ArMV. A Western
blot assay was then developed to identify the specificity of these polyclonal antibodies. BLAST results
showed that the similarity of nucleotide and amino acid sequences was up to 93. 6% and 98. 2%,
respectively, between the cloned ArMV CP sequence (GenBank Accession; MT323117) and the
known ArMV CP sequence (GenBank Accession: MH316599). SDS-PAGE indicated that CP protein
was highly expressed in E. coli BLL21 (DE3), and had a protein relative molecular mass of 56 ku.
Western blot results demonstrated that the prepared polyclonal antibody successfully bound CP pro-
tein and had high specificity in detecting ArMV.

Key words Lily; Arabis mosaic virus; Coat protein; Prokaryotic expression; Polyclonal antibody
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