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# E:. A RT-PCR 1O 3%m% % (PLRV) #h58E 1 (CP) JEK (PLRV-CP), [Hlfitk /)
24 630 bp MIRESIEY 3G 7 BOFRET T-A wipE, WP RN 627 bp, 5 C4RIER 36 4~ PLRV-CP
FE P R R 5 7 B RV VE KT 96%. LL pBAD/Thio-TOPO i th#4k, % T PLRV-CP [ () J5i k% 2
1%tk pBAD-LRCP. LA pBAD-LRCP A #5845, H] PCR M bR TI%IEH & S R 2R 6 % 1128 52 ~ 177
AR, 5453 T PLRV k5848 CP 5K 1 R A% 1A 344 pBAD-LRCP-126, Bz 414 S L2 % TOP10

(pBAD-LRCP-126), 33T 34 kD M FRIAMMEE A (FEL CP)o B 1R F 2R R A

At T A R TEAL CP, HAL I 2 CP AEPUR Sl K R 3Rk1F T PLRV Rp R ML, 745 ELISA
R RN 49 10 12 8000 AHFFTE: J o FIFH FAL CP {EPUE UK H A4 PLRV Pl 5852 7 Kb
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Prokaryotic Expression of Deletion Mutation CP Gene of Potato leafroll
virus and Preparation of Antiserum
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Abstract: Potato leafroll virus (PLRV) coat protein (CP) gene (PLRV-CP) was amplified by
RT-PCR, and the specific product about 630 bp was cloned through T-A ligation. DNA sequencing
showed that its length was 627 bp, and the homology of nucleotide sequences between the cloned
PLRV-CP gene and other 36 previously published ones was above 96%. Using pBAD/Thio-TOPO as
initial vector, prokaryotic expression vector of PLRV-CP gene was constructed and named pBAD-LRCP.
DNA fragment (52 - 177 nucleotides) rich in rare codons of arginine was deleted from PLRV-CP gene by
PCR using pBAD-LRCP as template, the yielding recombinant plasmid pPBAD-LRCP-126 was indeed the
prokaryotic expression vector of deletion mutation CP gene of PLRV. After induction of the engineered

strain TOP10 (pBAD-LRCP-126) with arabinose, the mutation gene was successfully expressed and
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34 kD fusion protein (the recombinant CP) was obtained. High-purity recombinant CP was purified from
inclusion bodies with nickel affinity chromatography column, and the purified recombinant CP was used
as antigen to immune rabbits. Antiserum specific to PLRV was obtained, its titer was 1 : 12 800 in indirect
ELISA detection. This research has laid the foundation for preparation of antiserum against PLRV by
using recombinant CP as antigen in a large scale.

Key words: Potato leafroll virus; CP gene; deletion mutation; prokaryotic expression; antiserum

RS A #F (Potato leafroll virus, PLRV) 43Aii) 72 fE& ™, 1l '$80% 48 2k 80%
(Harper etal., 1975), —H 2 LBIAEXN 5.

Az 3] B B 0 B R v L R S R A T (A R e, L R B A W T R R
BT . BRI I E  (enzyme-linked immunosorbent assay, ELISA) yE#AE 4514 FHX ) H.,
AT REFEMARI, AH 2 T gl B SRRl o5 e, b B 3000 2% Z0 s P g ik
TECAN BT AL L FR 5 2, B2 T ELISA Rl H AR KT VZ N H .

MM EHS5EHEE (coat protein, CP) ARSI HIA D8 00 55 (R S PG 2 — 4 AT I 4
REgsk, EHNIMENSRE X, Y. S 5 M & ELWiaE CP A1 5% RI& KA H B4 CP /Ehta il
HPUMTERIGECHIREZ (FHRE 4, 1999; Balogunetal., 2002; IR 45, 2003; 25 1F 2%,
2004; Flowarczna etal., 2008; Cerovska etal., 2010; Cerovskaetal., 2012). %2595 TifE %
FHRA A B R R4 RN, HE SRR, S aiuRe nl W, IR HE4 CP &l
& HAUMIE AT JC AL,

TS AR B BRI 41 0 IE TR ssRNA, XTI cDNA 4K 6.0 kb, AF 6 1~ ORF, H g 4
MEISHE (ORF3) J& CP 4t/ 74), K 627 bp, Zwisr=#h 23 kD [1Z ik (Mayo et al., 1989;
van der Wilk, 1989). PLRV-CP SR 5 REIE, 5k U MR 1) 25 65 1 22 4 IR A% Rk AT 280 1 HL
SEIEGHEY, FubERZRIAIE R MM, Lopez 55 (1994) ¥ PLRV-CP FEAIERLR B - - FUHE it
DRI ER) I % » A 7 it R 5 B~ %) DX Sl 7 T A i DRI ) 373, SEEIRL T A% 6 D8 () il 695 < 35 3] Pichova
S (2011) HIEFH R I 32 AR B SEIL T PLRV-CP FE K[ J5 k% Kk FE 4% T Priiys, X4 PLRV
(R 34T T 1A% ELISA A3, (HEl& M 2P w2, S VA5G 555, PLRV-CP A J5i%
FRIE M A CP HUITE WA w5 N .

ABIFFEIRT H (1 38 6 2 58 SE I PLRV-CP A5 PR 1) = 28 JsU% 2k, 0 4 2 1 A e S ol %
tH PLRV e e PP , 4 8% ZE 0 SR LIS IR & £ S ELISA A I 71 & 1 20 24 55 e KL
fih, AR A AR L A N R AR R S

QY VL SRS DARE

11w

W6 T 2007—2010 FAETT B AR KA IALAT ST SE M

&Y PLRV I SR it byt R R R Bt i e i 70 I 2 e it BRIV P DI A
TaKaRa Mutan BEST 2 K 58151 G0 00 K% 5 B9 TRE A ) 7= Ultrafree-DA DNA 24k [A] i 7]
% H Millipore A7, pGEM-T easy vector 24 Promega A ] 7= . JEUZRIE &N Invitrogen 22
", 2RSS AT R SR A% K IA 84K pBAD/Thio-TOPO. 324K TOP10 S5 4. Kt i
DHS5a HHASSCES S OR A7
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L - Bl ArTes . S B EIR (PMSF). At B IS kil . s b KRl A bk
P41k Sigma i 532%™ o 8 1 B4 @ SR A /= AT 246 4T HiTrap Chelating HP 24 HE Heacthcare
FEdhe Bighs T CGEPUR) W HESEAH], pNPP 4 BBI f= i,

KIGFFE 5% EER A SOB g7kt (20 g- LR AN, 5g- L' WERHmEY, 5g- L7 &fk
By, 2.5 mmol - L KCl, pH7.2), JHAI#% 5 mL - L™ (LGN K E I 2 mol - L™ MgClL ¥W. S
YRR IE B PLRV ) RNA 42541 (Mayo etal., 1989; van der Wilk, 1989) M HAh58H A IEN 41

(Kawachuk et al., 1989) , B&it T 5 4k DNA 5199 i _Lilg A LAY TR A F A K. 5117504
Pl: 5-ATGAGTACGGTCGTGGTTAAAG-3'; P2: 5-CTACCTATTTGGGGTTTTGC-3'; P3: 5-TTT
GGGGTTTTGCAAAGCCAC-3"; P4: 5"-TGGTTGTTGTACACCACCATTG-3'; P5: 5-ACTGGAGTTCC
CCGAGGACG-3's

12 FHi*
1.2.1 PLRV-CP &R 89 15 B RAZ k& BAR g #

RO RS (2007) 17775, BAPL. P2 451434 T RT-PCR §714, 3R1H PLRV-CP A #%y
S =) . ] Ultrafree-DA DNA {5 & 204L R ¥ PCR 7245 pGEM-T easy #fki%EH:, &EH:
WAL KT % DHSa. 28 PCR AWl 1) 4 e iiade h Bk e 8, S UKL (pGEM-PLRV) {EARAR
M B AR TR A FIRA T7 @ H 5 19k T 0T .

PLP1. P3 (GCZIEZEM ) 514, HELLFR pGEM-PLRV 1ERHIEAT PCR, %F5PE PCR
P E S R R IE UG AR pBAD/Thio-TOPO HHAT T-A 4%, B =W KT B TOP10. £
B %5, TS Pvl (5-TTCCTCGACGCTAACCTG-3") /7, fifiidk Hi Ky IE A I R TA 3K
&, 4k pBAD-LRCP.

1.2.2 PLRV-CP A H #98k R &

TERIER T I AL R IR 2k, (R RE SN PLRV-CP K5 R IA I E L R, I 588 A & TaKaRa
MutanBEST Kit %1% F AT TR 5848 . S8R AHELL pBAD-LRCP M #itR, H P4, PS5 4T PCR
K PCR F=Hit~Fomdk . BERAL . FRL 532K TOP10 (54025, HAKJ s akm&iin]. H Pyl
ST, Tt B RE, AN AR A 448 pBAD-LRCP-126, % FRSERR bl /& it
RIS CP KR 1 Je % R b 4
123 #XRECPARMFFEALIRLE

¥ TR TOP10 (pBAD-LRCP-126) HLIFVEFLFNT- SOB iffsE gk, 37 Cl R %7 .
B R FEYIE 1% e B N BTIC & 105 Amp (1) SOB MAR; 7831, RK59£ 4 ODgoo [HZI N 0.5, A
L - BiTRArHE IR IE N 0.2%, ZREEEFE 4 ho B 1 mL R O G R K, NS ARE A LA
MRIEIRS), A&PE 7 min J5EL, 20 L BIEWSAE, T 12% T e R R A — 2R N A IR st I
SLCERT &

124 @EEAHRBRULE T E

WA A W, B 50 mL, T4 °C. 4000 - min™ 2.0 15 min, 3% B3SWIFHT R,
FHEREZE P (50 mmol - L Tris-HCI, pH 8.0; 1 mmol - L' EDTA, pH 8.0; 0.1 mol-L" NaCl)
AP PIIE » BT 58I PMSF MRS, BEFEZ) 20 min, BN ZEMHER, HCE T 37 CHAM
Pkl o S4RMASKERIIS, A DNase 1, =i CE S4B THIM. 4 °C. 12000 r - min™ B> 20
min, @EE A EEUYOE R MR EE. RBUGR AN, iR E AT E N 3 mL 2.
8 uL PMSF (50 mmol - L), 80 puL ¥ # (10 mg - mL™"). 4 mg % IH# 5 20 pL DNase I (1
mg - mL™),
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FH&5A 280 (20 mmol - L™ NaH,PO4, 0.5 mol - L' NaCl, 8 mol - L™ JRZ, 10 mmol - L™ kM)
BIRELRAR, MR VEAR)T, 10000 r - min™ B0 5 min. EIEWZ 0.22 pm JERSEE)S, ST HiTrap
Chelating HP SE A2k 44k b &8 . F] 20% PEG6000 W46 2K 17, 2R 2818 K& T 24 h,
SR EATI 3 IR, FHH PBS %Mt 24 h, JARHGENTIR 3 K. S E R E K H Bradford .
1.2.5  Fudn i & %) & B AN 2

W% 1 mg @GS EEPUR, B RS SRS A ICE AR S, 6T 22 K A s
N2 . 4 BT g A, bURERYG, AR RERRS, ERULAES . 52
YN G2 (R 7R S v S v RIS 1 onsm e sis, AR, B IRs 2 J8, )i EE A IO A
Rk 2 B, BETE 3 YOmER s, MR 0.25 mg. FRIELEE 1 R ORI, B e
K BB 172 5 (A1 #2 ELISA V%o
1.2.6 PLRV #4984 ELISA &)

&G PLRV [ 582 B AW B S, 4% 1:10 (g:mD) MAJREIRINGE M (% 2%
PVP-40000. 1% BSA ] PBST) J#E—HFEE, 4 ‘C. 12000 - min™ &0 5 min i BR80T T4
W o BERVALIN 150 uL E3EH, 4 CIEREHE, Wi lE N 180 pL 3% BSA #E4TE . B
JEAEFLIN 140 pL AR (LI 130 wL flEbr —PURRB A 120 uL FEYIH(0.67 mg - mL™ pNPP,
11.65% — LW , 5 Ja b 100 pL /) 1.2 mol - L™ NaOH £ 1k & . Ryt ek, BEbrbo & Mk
AR FEES AT 5% (200D IR % B HAL, H BioTek 2 F] EIx800 BRI & 405
nm [ OD 1H.

2 HiR 5

2.1 PLRV-CP ERFHEE

LA P1. P2 J51%), RT-PCR ¥ 152 K/NZ1k 630 bp (IR YER =4, &Rk, 4t 5T T
T-A 7of. 56 PCR 1B 0k B ME e %, BamH I . Pst I 55 EcoR I Hlit)) % 5 Won 4Lk
i BamH 1 5 Pst T (5 —V s, 47 EcoR T MBI (B 1), 45 B WIZ 50k & A7 U K4
ANF B, 44 pGEM-LRCP.

MI 1 2 3 4 M2

bp

19 329—

{5 .

2690
1 882 2000

1489

1 000
750

500

925

250
100

1 EFRE pGEM-LRCP By E i
Fig. 1 Restriction pattern of recombinant plasmid pPGEM-LRCP
M1: A-EcoT14 [ DNA marker; M2: DL2000 DNA marker; 1: pGEM-LRCP;
2: pGEM-LRCP/BamH [ ; 3: pGEM-LRCP/Pst 1 ; 4: pGEM-LRCP/EcoR I .
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T 45 SR 26 W48\ A BOA PLRV-CP JE[H], K 627 bp, i% cDNA [ 81) J gt (1K) 2 L R LK 2.
AWEFE R v B 5 CARIE ) 36 4> PLRV-CP JE [ (A% 1R 41 14 [ 5 PE A T 96.81% ~ 99.84%,
HA 5t 24 (DQ315385). =4 &Y (DQ309064) [ [AIVE 4351k 99.68% 5 99.36%

1 ATGAGTACGGTCGTGGTTAAAGGAAATGTCAATGGTGGTGTACAACAACCAAGAAGGCGA
1 MmsTVVVKGNVYVNSGGV Q QPRI RTR
61 AGAAGGCAATCCCTTCGCAGGCGCGCTAACAGAGTTCAGCCAGTGGTTATGGTCACGGCC
21 RRQSLURRRANRVQPVVMVTA
121 CCTGGGCAACCCAGGCGCCGAAGACGTAGAAGAGGAGGCAATCGCCGCTCAAGAAGAACT
41 P 6GQPRZRRRRRRGGNRRSIRRT
181 GGAGTTCCCCGAGGACGAGGCTCAAGCGAAACATTCGTGTTTACAAAGGACAACCTCATG
61 GVPRGRGSSETT FVFEFTZ KTDNTLM
241 GGCAACTCCCAAGGAAGTTTCACCTTCGGGCCGAGTCTATCAGACTGTCCGGCATTCAAG
81 GNSQGSFTFGPSULSDCPATFK

301 GATGGAATACTCAAGGCCTACCATGAGTATAAGATCACAAGCATCTTACTTCAGTTCGTC
101 D GI L KXKAYHEYZKTITS STIILTLAGQFV

361 AGCGAGGCCTCTTCCACCTCCTCCGGCTCCATCGCTTATGAGTTGGACCCCCATTGCAAA
121 S EASSTSSGS T AYETLTDTPHCK

421 GTATCATCCCTCCAGTCCTACGTCAACAAGTTCCAAATTACGAAGGGCGGCGCCAAAACT
141 vsSsSLQSYVNKFQTITZI KTGSGAZK KT

481 TATCAAGCGCGGATGATAAACGGGGTAGAATGGCACGATTCTTCTGAGGATCAGTGCCGG
161 Y QARMINGV EWHDS SSETDU QT CR

541 ATACTGTGGAAGGGAAATGGAAAATCTTCAGATACCGCAGGATCCTTCAGAGTCACCATC
181 I L WKGNGKZSSDTAGST FRVTI

601 AGGGTGGCTTTGCAAAACCCCAAATAG

201 RV AL QNP K *

B2 PLRV-CP EREMZEHRFTIREHABHSER
AR R RS T AR RIZhRd
Fig. 2 Nucleotide sequence of PLRV-CP gene and the deduced amino acids

DNA sequence rich in arginine codons was underlined.

2.2 PLRV-CP &R R#zFi& S ikMHE

PAP1. P3 45141 PCR 4 344 15 £t [ A% R 1A 8 /& pBAD/Thio-TOPO [¥13% #2 ™= 4) # A0. 52 44
FIRS TP R . EAUTRIZ Bspl407 [ 5 Nde 1 D)o, HIKIEGE E#O A —4 DNA 4, K
ANEE TR T A S (8 3, 1. 111D, Bspl407 I F1 Nde I XUl &l LA PISH, —4
K/NH 2000 bp, T4 3000bp (F3, IV), HEl)as RRHEL ki A Bspl407 1 Al Nde I
PR —P AT A T, H PLRV-CP JE & ik 1 ) %4z, WP 4 Rt — 0 R T RIS A 1 1E
ffitk, %A pBAD-LRCP.

¥ THEE TOP10 (pBAD-LRCP) (BRI AS I BE 5 40 A7) b 3 I [) s i B A T 5
HLIA M5 S, SDS-PAGE Bo/nid U d A A U & s E . s rese il SR8, ik,
UL pBAD-LRCP S #h, SRECHITY 2 7 W 34T PCR ¥/ 1%, X PLRV-CP JE[KHBEAT T SR 5845,
WP 25 KL B TN PLRV-CP &P s DI MBS T8 Aoks 2 B i 155 52 ~ 177 =17 (126 bp, &
2 P R RIZ T ED, WA TR SR, SRR AT 5848 5 3R TRy 44 4 pBAD-
LRCP-126, ki SEbr bl & AL 5 1) CP LD (1) i A% K is 344
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bp

19329
7743
6223
4254 —
3423 —
2690 —
1 882

1489 —

925

3 ELHRRK pBAD-LRCP BB E
Fig. 3 Restriction pattern of recombinant plasmid pBAD-LRCP
M: X\-EcoT14 [ DNA marker; 1: pBAD-LRCP; Il: pBAD-LRCP/Bspl407 1 ;
[lI: pBAD-LRCP/NdeI; IV: pBAD-LRCP/Bsp1407 I+ Nde L.

23 MEEAMEE. RS54

2 0.2% L - FIHAITBESE S, SRR RIAL R 4, 75 34 kD b7 — & W R 15 S RIA M
Fsscs (B4, 10, VO, RINABTHATE S S o4& (K4, 1. 10D AR
TG RIER g, WAL A A N 34 kD, SERRGRS UM, RUiIZE AL PLRV k5
A7 CP AEPIEMIRIEMA & EE (4 CP).

MR EEIR I A W, =4 CP R AL TUTIE R 4y, DV IE A e e, EiswhiRd.
JI% 8 mol - L JREZMIEE A s IR AR, SR NP SERUZ M IO ik AT alidk, 587 s
MHMP & (B 5, 1D, 5K T Mgl HE4l CP,

I II II M IV ) M T II I
kD 94,0 — W TN B
94.0 66.2 - :'
66.2 B
450 — e !
45.0 . :
- s
35.0 “re — BAEA
35.0 —HMHEA - Fusion protein
Tareet protei
argel protem 985
28.5 —
200 200 — ..
14.4 — 144 —
B4 Rh&EEM SDS-PAGE 447 E5 mMEeEEmNALER
M: A marker; 1. II: X CEFHS); M: H [ marker; I: XTH (EFES); 1: 0.2%FHAAHHE S
I Ve BTRATRE S . 24 EIE A .
Fig. 4 SDS-PAGE analysis of the fusion protein Fig.5 Purification of the fusion protein
M: Protein marker; [, III: Without induction; M: Protein marker; [ : Without induction; II: Induction with

I, 1V: Induction with arabinose. 0.2% arabinose; IIl: Purification of target protein.
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24 HmiERYEIE S PLRV BIiE#E ELISA #

FEA CP G P MBI 22 K A3k T PLIys, ZEBIRRosd o, P AL e &
41 CP (Prlst) RNV =AW B s — 1 Uiie 2, oyl 1: 128 I 1:256. Xt i i it
2 R4 BLISA Jrikillse, % A/C CEEZL CP PUIfLii S T H/ 5 FEPUIILIE S M T- 31D 4 2 11
FRvBEFIRE, 20l 1:12 800 (K 1. 45 R R T CP AAT RPN Sy ik 5 O J5i bk, BNgRe T
A CP M LI .

F1 mOBHOERE

Table 1 Titer detection of the antiserum

WA LML 5% JE Dilution of antiserum

ODyps 1:400 1:800 1:1600 1:3200 1:6400 1:12800 1:25600
A 0.411 0.342 0.314 0.309 0.302 0.298 0.249
A/C 2.96 2.46 2.26 222 2.17 2.14 1.79

E: A NI CP HUIM i R NALAIFIME,  C xS S NALIITHME (0.139).

Note: A is the average value of well of recombinant CP antiserum; C is the average value of well of control antiserum (0.139) .

M )6 BRI o B i Py BEAT ) B ELISA A, Se N ALBAR S, s 3 HyBOCF 50 e B 44
SR, AEHTMLE RN T 1:400 I, A/C KT 2.0 (2D, @M A v ge 2z, 26
PEBON . S5 R WIAHI AL CP & (UL T H T PLRV [, 3R T PLRV K57k piii
1o

F2 DRERHEIEE ELISA #3
Table 2 Indirect-ELISA detection of the potato diseased leaves

W MSAE PUMH KRB E Dilution of antiserum

ODyos 1:50 1:100 1:200 1:400 1:800 1:1600
A 0.178 0.157 0.149 0.137 0.125 0.117
A/C 2.83 2.49 2.36 2.17 1.98 1.85

T AUTEL CP Pl RV ALK I, C MRS %A (APEXTD RV ALKFIME (0.063).

Note: A is the average value of well of recombinant CP antiserum; C is the average value of well of potato healthy leaf (negative control) .

3 e

3.1 PLRV-CP EREME#ZEKIX

AW TEHE T PLRV-CP £, UL pBAD/Thio-TOPO AR UA# AN 1 1 %55 N i) J5i A% ik
B pPBAD-LRCP, R [{1RIAZ 0807 5T Peap W8N HARXIE SR HATRE 1R & 15 FlES
I 2SR AT T oA FIAL, (HYRESEEL PLRV-CP JEKI{E 324K H TOP10 T IE Sk ik, W3k
FAL CPo KGR LMG194 BEATZIE N R IA BB A M B BRI E A, %%k
PRIE A T 85 0 8 R D AP R IA T, 45 AR IR A B 2] CP A& B R Rk BT 3

Lopez % (1994) ¥ PLRV-CP J& [Klidi N AT 385 8 7 (W R AZ KB 8k, Wa il T HERE4,
HEMNZFEDR 57 vy w2 R 2 M 0 2 e KA i A e IR 1 E 225U 7244 PLRV-CP &[]
PR B - P FUREREEEESEIR R, F PLRV-CP JE K () 4a i 7 41l Ab T b & JE 1 37 s it ol F, Rk
H T 139 kD & . Pichova 55 (2011) FFHHRFIR I S22 4B SEIL T PLRV-CP LA (1) JU% R ik,
DK A% B2 AR BT & A RO R JBORE, X R FCRE S AGA AGG CGG 28K IR A 251 1% M ) tRNA
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R o A ST PLRV-CP JERIR A 52 ~ 177 B H RIS 5, 5874 35 DR o] IR o /5K A 5 TOP10
HEIRRRIE, AR Bl T PLRV-CP 2R iRk

PLRV-CP K5 52 ~ 177 T IRIX BT A gt 42 NIk, PRk Efa 21 4,
50%, FEERHEE FARE 4. B 2 nTLUE X BUP AP R R s s i i, HA 5 A 7
MR ENESH A IO Hoh, XL T RKEZH AGA. AGG. CGA %5 figahd, HMA
B AL RIS . R R IR A B T 0 I A I S HE A S AR RS . A2 PR A R, X
A fig & PLRV-CP JE DA JR R 308 R A 1 2 R D o AR i s N T4 B 7 VK% 126 bp HBEH I
AT B0 - 540 B AR B -, SEBIL T S8R L [RI7E TOP10 kil Gkgtgl 45, 2010), 5T
SRR R S T RIMEIRIE NS, G R RIRIEARE, WA TEL CP RS
2, R SO (13 S ST SR A0 i BE DA SRR ek () E N 5

B L& 126 bp [741 2 4b, PLRV-CP Jt K Hid A7 /b5 3 B E S 2 R A B0 7, (H AT 52
ik . ASEEG %A1 H pBAD/Thio-TOPO #4452 /1% TOP10 K3k 4% 8 S Jpise CP LRI, Hikdk
WA, AR5 RBLEE A, PVS-CP N AGA S5 &R MG % 1, (HEE /D, A RE
SHES . FHAAAE IR B A R IE 1 R .

32 EHECPZmERMAMGIESNA

LR SR G, PLRV-CP &R 7R KA B b e . Kk, R B 1o A ML v 3k
BraliEEA CP, AWKV IRINE M L CP 2k, [PICR N E D, AR S s f) =4
CP % PVS-CP [Htiiif iy, W74 KR HEMEPATMEA CP AEFUR, HI%& MHTiln s rIR i 5
PEmi. X PLRV, M5 REAL CP AEPLRUE & nT$E bt i rRty, W a5,

DAS-ELISA ¥r 5k om . derfith s, 2 HE BN ELISA Mk . ARk, R EY CP B4 1
AR X 575 (Cerovska et al., 2010). 452 Y 5% (Flowarczna et al., 2008) )% welEPLikis
ANF) DAS-ELISA 123K, 4 1) 4% 27 T 58 (PMTV) [0 £ Pt H 2 AN RE W B PR AR (Helias et al.,
2003). Pichova 5% (2011) FH SR EEMREEEA CP & Mg X geH T A% ELISA
R, HARF 22 RBERNAT T35, TSR ELL CP Hil#5 I R 25 R A BEG 5 (1) 2 s b Bk
WAFEAREH T DAS-ELISA £l (1) 0] @ (Gulati-Sakhuja et al., 2009).

AW TR AR B TSR RUENT RGO 4l B 4] CP 3H T KR e X %3k 43 T PLRV HI4ER
PEPUIMIG « A2 = 2% (2011) ] Protein G M4 (KT I b b4k H oid I 20 ok i M 1 18 iy
Frid)a, aifb ik 5 EsbRicPidAn T PLRV [ DAS-ELISA ¥ill, 4512 $Hiik%] T DAS-ELISA
R LK, R EE 2 CP oK il #% PLRV HUIfiLiE M 412% DAS-ELISA F Ml & 4t T HoR I Al
CP ik [R] 1) i i 38028 A2 T B IR 45, 110 PLRV-CP JE R RIA R e & — /Ml oh, TE41 CP (M5 4lifh
G2 A AR I E « PRI AifL Shad SENDE A R, 2w BEPUAR I i O R B ]
REI R T IX 2 5 4l 2
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