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WE: [ 88) 578K FLAKAE L 8% # (rice stripe virus, RSV) 3T 5 A~k & & 2 Laodelphax striatellus
#7369 HiPV J% ¢ (Himetobi P virus, HiPV) Z 4, KR § £ 4 & HiPV shw & & VP 89 % 5%
FAR , SFIRAE A2 HiPV 55 e ) P 69 5T A B, L A EANBE % HiPV-RSV A= HiPV-4& & 289 Z /E 4L
HIAEH AR L. [ FE] A RT-PCR F iz Ak k8% R4k A Y 3% HIPV 22502 E 9 4R VP, &
J& ¥ VPl AR T o I% 2R A% AGE BAK pET-32a |, #1 # F 38 B AR pET-VP1, ¥ & 20 R #2340 X
A H Escherichia coli BI21 (DE3) , % IPTG # % Ni**-NTA # 4o EAT 4L, 313 0% G, BEH B
Z2ROL, W&, [ERIAACEIRAALEES 774 bp ¢4 HiPV s B O LR VP, 2 Rz k
B A, KRS T2 47.5 kD thakeka, a2 K8 kB KT VPL $ kiR, Eaik
i8] 4 ELISA 24k 1:819 200, 5 HiPV st % %& & VPL AR FHE S, mE A CAFGLILEE,
ARAZ S FBERARE LT AN LKk & AR ZIKA HiPV 8 Western blot #= %, 9% 34 38 RT-PCR 7
E M LR Z R HIPV 24 fe R RSV 69 R R A Z FARBAAY 24k, [E#]AA
#)&-89 HiPV 45 VP % &R T 45 FHabm) & & 2k A HIiPV, RBF R A HIPV j& 2 64 brik 4o
VAR HiPV-RSV ZA4E HiPV-&k « 8 ZEAF 5044 T H AR L8,

KEW: & wE; HIPV j&md; VPL AR, RE AR, % LEhiR; Rakn)
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Preparation of the polyclonal antibody of capsid protein VP1 of Himetobi
P virus in the small brown planthopper, Laodelphax striatellus

( Hemiptera: Delphacidae) and its application in the virus detection

PIAO Jun'*, XU Chun-Ling'**, PIAO Jing-Ai', ZHOU Yi-Jun®, LI Shuo™* (1. School of Life
Science, Liaoning Normal University, Dalian, Liaoning 116081, China; 2. Institute of Plant Protection,
Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: [ Aim] In our previous work, the interaction between rice stripe virus (RSV) and Himetobi P
virus ( HiPV) of the small brown planthopper (SBPH) , Laodelphax siriatellus, was found. This study
aims to prepare the polyclonal antibody ( PAb) of the capsid protein VP1 of HiPV and to assess its
application in the detection of HiPV, so as to provide a technical basis for further studying the interaction
of HiPV-RSV and HiPV-SBPH. [ Methods] VPl gene of HiPV was amplified from SBPH adult via RT-
PCR, and subcloned into the prokaryotic expression vector pET-32a to construct the vector pET-VPI.
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The recombinant plasmid was transformed into FEscherichia coli BL21 (DE3), and the recombinant
protein was obtained by IPTG induction and purified by Ni**-NTA affinity chromatography. The antibody
was prepared by immunizing New Zealand white rabbit with the purified recombinant protein. [ Results ]
A 774 bp product of capsid protein gene VP1 of HiPV was amplified from SBPH, and a 47.5 kD VP1
The purified VP1
recombinant protein was used to immunize New Zealand white rabbit, and the PAb was prepared. The
titer of PAb was 1:819 200 in indirect ELISA, and the PAb could react specifically with HiPV VP1 but
not with SBPH proteins. Using PAb against HiPV, methods of Western blot and immunocapture-RT-PCR
(IC-RT-PCR) for the detection of HiPV in single adult of SBPH were established. The detection results
showed that HiPV was prevalent in the RSV-infected and uninfected SBPH high-affinity populations.

fusion protein was obtained through prokaryotic expression and purification.

[ Conclusion] HiPV can be detected specifically in SBPH using the prepared VP1 polyclonal antibody.
This study provides a technical support for the rapid detection of HiPV and the study of HiPV-RSV and
HiPV-SBPH interaction.

Key words: Laodelphax striatellus; Himetobi P virus; VP1 gene; prokaryotic expression; polyclonal

antibody ; virus detection

JK K B\ Laodelphax striatellus ( small brown
planthopper, SBPH) & 8 2 () Al 3 1t , 3 fa K
RS . BRIy X E e FHAEW AN, K
CEUA S Z PR T 1) AL R AR, BT L
1L KA 2 B0 75 (rice stripe virus, RSV) IR 5%
et i, A% 19 K R PR A% 8% 4R 9 7 (rice black-
streaked dwarf virus, RBSDV) 5| i) 7K F5 BB 45 5% 45
i A4 i /N 22 54995 (Fang et al., 2001) ,
£ 4% /N % 5 7 ( wheat rosette stunt virus,
WRSV) 5|2 1/ N2 N ( SRAH I A5, 1985) 55, 14
X R AR 7 1 ™ U . PR, B9 REURT
BERRE SR FIAZ BE AL, xF 342 il s 78 B A
HEE L,

TER WAL R b 7 S R A B i T
SR ZFEM EAE R, Ho, B BN S AR
TP A U B 48 s 5 7 T B 0 (Wi and L,
2016) . Hof & F0 4/ 5 Bl Bemisia tabaci PN 3L
Buchnera 7242 953 FHEAR GroEL 95 REKL 17 I
e R RS e A L E AR EFH (van den Heuvel e
al., 1997 ; Morin et al., 1999) , HEEN-1f Nephotettix
cincticeps WIEA B Sulcia FAMEEH (OMP) 7] LI 5
IKRRIESR B (rice dwarf virus, RDV) BAE, X fiifs
RDV 0] LIFIH] Sulcia 1 & ) A BN iR 42 4= A -GS
BT, SEILEUPEHE (Jia et al., 2017) , W07, Pyt
AT Nasuia XFT RDV (4 0485 d A sTEk, IR/R
L 58 G AR Wolbachia Y435 FAF UL Aedes aegypti I,
TR T ISR B B N ZE R R R R,
Hl T /& % % & (Bian et al., 2010; Dutra et al.,

2016) . HH, 30 B AT P A 205 52 i KR B S B
AIAHSCHRIE . Li A5 (2017 ) LAy a0 J7 325 0 A
TR 5 RSV il RBSDV Jk a9 268
AR HETS K IR TR Y IF A 3 U KB
AT HETE LI, Wolbachia 2 JK R EUA N e 321
MR SEHIPFRHRGE , K CEUR N Wolbachia &4 5
A RSV JCH] A , — 8 20 U0 A5 1 R B E
FORH A (AR SCER4E, 2011)

HiPV ¥ ( Himetobi P virus, HiPV) J& T XU
T % 3 B} ( Dicistroviridae ) W& ¥R FK J5 955 2 /B
Cripavirus , JEAAAE T CEWR N 9 —FPIRE0R M 15
SRRRYL R R, # KE\ Nilaparvata lugens , JK KB A
M7 KAl Sogatella furcifera 1 PN IA YL (Guy et
al., 1992) . HiPV jZIFH4E RNA Jd, FEHH 2K
9 275 bp, £ E PN K B FF 5 132 4 ( Nakashima
et al., 1999) , IR EEIR T H AWTIE A 51 & B4Rk
T BRI A A ARG B S T ] AR
(Guy et al., 1992) . HLEMEE/N, KRB 5
o 1 FRAS? PR AT DR A 1 MURL SR B, AR B A8 IR
I Y Jit A K6 2] HiPV ( Suzuki et al., 1993)

FERFSE RSV 5K REEAE S R EH L=
KL RSV #AKFEHE [ NCP 5 HiPV 4p5EE 1 VPI
FAAERRI EAEC R, JFE—ESE VP 8 A vl fig
#E RSV 72 B BRI AYBEFE (Li et al., 2015) HIT:4H
PLEIATS AW 2. gt — D WF5E HiPV VPL H H 7E
RSV 5 HiPV BAER T, A58 F 1] IR A% R ik
RGRIKT VP A, I & HUNTE, V%2 58
FEPLAA E S 1 A I B Sk R TR B A R R HIPY Y
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Western blot J7 & fl 4 % 4 3%k RT-PCR Jrik. AHF
9 F o 1 B HSERS I L . HiPV-RSV H A  HiPV-JK
RE\EAEMF R PR T HR SR

1 #RET%

1.1 #iXER

P R UK REBF AR A VLA L i
VLI AR B2 B P PR3 A 5 T R s B A o =
25 AR BEFRAT = 2% AR 35 (RSV) BER R S 2 A1
PETCBEREIAR , DI FR AR AR S0 00 2 W AR 2. iR
PERFRZ: O 45 (2007 ) (Y 75 VA T 4R A5
1.2 AWRF HiEREKk

Pfu DNA 34 Tiff . R il 14 P9 VTt | Trizol 2551 11
pMD18-T i [ #% 14 I [ TaKaRa /) &; Ni**-NTA
Agarose FEFZHTAEHURNE B Merck 23 &) ; MuLV 3
SR BEIE | Promega /4 H] ; R A% 3R 3K # 4K pET-32a
A Novagen 7\ W) 7= s K W #F # Escherichia coli
DH5a F1 BL21 ( DE3 ) & #f i A< 52 55 = (- A7 5 o2
SR 22 K A, HT IR AR B2 B SE 56 3h )
HD L 8 I 58 A AR 58 4 {570 [ Sigma
OS] HARHR R [ A Al
1.3 HiPV EFALEHMH T REENFTEF VP1
ERMRE

#RHE GenBank t JK K @l ( GenBank % 5% 5.
AB017037) F1# K\ ( GenBank %555, AB183472)
VR HIPV 5L 2 4 7 91 {5 18 B Al ¢ it 38
( Nakashima et al., 1999) , gE474E 912 B2 007, 1
SE I BE P I TR ) A , 2 il HERE PR AR S5 1]
HIHG VP 3k 07 B, BT R SR 51 4, vpl-F: 5'-
AGGATCCGCTAACTTTGCGTCTACT-3' ( F %I £ W
BamH 1 [§ Y] ) F1 vpl-R: 5'-CGTCGACTAAA-
CTTTGTCAAAGG-3" ( FRIZh Sal T FEYI7 55) o
FH Trizol $EHU 1. 1 5 JK K &L &5 25 Ak 7 75 B M4 8
RNA, || MuLV 355 %% S g #1 Oligo (dTg) [z % 5% R
cDNA 55 1 % J5 , #£47 PCR §"3, PCR Wik & .
¢DNA 1 pL,B|#) vpl-F/vpl-R(10 wmol/L) %2 uL,
10 x Pfu Buffer 5 pL., dNTPs(10 mmol/L)1 pL, Pfu
fiti (5 U/pnl)1 pL, ddH,0 %% 50 pL, PCR 5%
f: 94°C 5 min; 94°C 30 s, 52°C 30 s, 72°C 40 s,
34 JEF;72°C 10 min, 47387 W28 1% SRR HHBEIL
LUK AT, B B3R B BT 5 pMDIS-T ik i
B2 AL KR IB AT DHS o 832 5400, PR BH 7 2
PRSI, B UE s B A rf VPL R DR A I 1,

JP i BB IR A RN B S . 2T 8 L XS 43
Mr, IEWA Y se R s 44 4 pMD18-T-VP1
1.4 VPl RFFHEME FiZRIEFMEQ4K

B 1.3 T kgAY pMDI18-T-VP1 48 BamH 1 /Sal
I MBI, VPL Fr B ve B A A% R A 2 A pET-
32a th RIS E A FURL pET-VPL, il PP A A B 0
RAS, ¥ pET-VP1 B A3 K 5 ¥ 1§ BL21 (DE3)
H1,28°CF IPTG (44 )JE 0.5 mmol/L)i%ES 4 h,
ik 7= W) 28 Ni°*-NTA Agarose 5% il )2 #7 # 4 k.
12. 5% SDS-PAGE HLIK 53t Rk =Wy M alifb &,
I F 6 x His PAF1 4T Western blot 4347
1.5 HAZEAMNZ eEIEG &R NE

¥ 1.4 54k VPL flvg 1 2 PBS i Hrad
BN, PEHTVE 2 R A, BERUERRER 1 H, %
JEETT T B #R DK IR i A S % BRI o 3 2 e
6 W, B 1K BRI 50 0.5 mg, Hij 3 AL
KRBT 2 80097, 56 1 VP B H 5 55
R R AACSS 5T, 55 2 f 3 YO iR 1 S 45k
FUREA T 2R LG S, J5 3 UCR H #f ik
SPEARE AR, B U . B m — IR s
10 d J& , 0 R i 325 2R 1L, 4°C 434 T 4%, Tt
Huf 7% ,8 000 r/min 5.0 10 min, b3 H K VPL 4§
MiE. A NaN, J5, -20CI_RIF & . = Jiang
S5(2003 ) 1 7 2k HITa1 422 ELISA 35 W0 2 470 1L 35 Y
1.6 Western blot 75 i #: il 82 3k 7% "¢ B K N
HiPV

SR 1.5 545 VP £ S H AR i 5
PR, BEH 30 kK REU RIS & ,12. 5% SDS-
PAGE H3k)5, FH VP1 £23i4T Western blot 43 #7,
KIEY HIPV KA R FE X IR, kAT
Pk B AU RERIN , 4 RS R R B A 0. 2 mL
BT, A 100 pL 0. 05 mol/L BRERER (U 5k 5% vh
W(pH 9.6) , A A1, 850, IC B3 mA
200 wL Fi¥A AP A DTUE S L 0 10 wL 8 mol/L JR
RERUIE, BI R Bk R aEUR BB Ao BBk
JKREUS S B A AR R T BRIk, VP
ZHi 4T Western blot #:] HiPV, FEHLHEEC 1.1 35
H AR 80 Sk B EA TR IE
1.7 &Ik k¥R PCR(IC-RT-PCR) #& il &
SR KB KA HiPV

Z: JR g T 45 (2010) B 77, R VPL £
P g N7 R I PR Sk R B L HIPV (Y IC-RT-
PCR J7i, VP1 Z4H0H PBS 4% 1: 1 000 H 4l (v/v)



826 B 244k Acta Entomologica Sinica 62 &

MikE, 50 L gk PCR 45,4 CEF LK. S wk
WO PBS VEUR 3 ~4 T, A S0 WL B K U AT
T (RS R R L 100 WL PBS 4J3%) ,37°C i
H 2 hJ5,PBS PR 3 U, KIE £ 8 7RIS 1K,
BLO RSB R, HHEAE PCR A8 BC i 52 % 5
fKZ :DEPC 7K 6.7 nL, 5 x RT Buffer 6 pwL, dNTPs
(2.5 mmol/L) 12 L, DTT(100 mmol/L) 1 pL, &
Wl ¥ vpl-R (51750 1.3 45, 10 pmol/L)
3 L, R4 94°CIKI 2 4 min , A K 3 min,
P PIA MulV 835 58 (200 U/pl) 1 L Fi
RNase Inhibitor(50 U/pL) 0.3 uL, 2 I A FH 30
WLLA2C T3 1 by U3 L I 3 AR
H vpl-F/vpl-R 51 ¥ k47 PCR ¥4, PCR S )i {4
Z RESEFEY) 3 W, B9 vpl-F/vpl-R([F] 1.3 7,
10 wmol/L) 45 1 L, 10 x Taq Buffer 2 pL, dNTPs
(10 mmol/L) 0.4 L, Taq B (5 U/pl) 0.4 plL,
ddH,0 #M% 20 pL, PCR B 260 1.3 45, 473
FAZE 190 TR REWEBEIRE HL UK 23 B, I 00 e 6 1k 4G
G,

2 #R

2.1 HiPV EESEZR VP1 EFRREEFF T
T

ZEF A LE X R , B HiPV 5 R 20 254 (&
1), JRERHEAH KN 9 275 bp, 5 Kig i 45 &
VPg, 3" Kttt A Poly (A) L, £ & MR AY I ik
Be EHE(ORF) o 55 1 A~ ORF Za i 5 &2 il AH G 1Y
A2 g (helicase ) (&5 [ i ( protease ) Fll RNA B4
fiff (RNA polymerase) ;5% 2 4~ ORF f0 & 3 N EZY
ShsEfEEHED VPL, VP2 1 VP3, Hort VPL LR A7 5,
8 324 ~9 097 bp, % [14F T4 28.5 kD; VP2 [ i
B 6473 ~7 258 bp, T/ T4 36.5 kD; VP3 3t
RIf7 st 7 463 ~8 323 bp, EH 4T &5 K4 33.0 kD,
VP4 3y VP3 ZE AT, FE K7 42 7 259 ~ 8 323 bp,
BEHTHK 41,5 kD, & Y)E & T&M ), =4
VP3,

it s - |
EREA figiens  EAN RNARASHE ShE
VPg Helicase Protease RNA polymerase Capsid
S 1 I I — ] ] }=Poly(A) 3
VP2 : 1 VP3 ' VPI

l— VP4—>i

1 HiPV JER 41254

Fig. 1

Genome organization of HiPV

VPg. SRR %85 F Viral genome-linked protein. [ & /ME F 75 B RNA 5% | 4585 F A9 ORF, ORFs are displayed as white boxes on

viral-sense RNA.

PR R ELE RNA SRR, R 551914 RT-
PCR ¥ 34— 545 & H WL RN R S 5k, 48
e R B, TR A S VPl SRR H] 3,
774 bp, %t Blast HeXf &3, wa b VP1L FEH 5
HiPV H 7 73 85 W) A1 i & A ( GenBank % 5 5
AB017037 ) #%AF 2 ¥ 51— BhE A 96. 3% , IR ¥
G2k 97.3% Ui T iz VP JEH 75148
SN
2.2 VPl MAEAWMEZRIEF 44K

# VP JE P s B ) A% R IR A pET-32a
PATEA AR pET-VPL, 7 55 E )5 , 55 41 ik 3
ARG BL21 (DE3) pLysS v, IPTG 5 3 % ik
Ja,#47 12. 5% SDS-PAGE HLUK 73 #. 45 R oK,
5506} HEAH L, 25 51 20 OB %) B Ak HE B R R S 4
WE2: A) R/ 475 kD, 5 UK /MEFF A .
28 6 x His Bu47 4T Western blot il % ., #3151y
A5 6 x His ik K AR RN (F 2. C), %

W] VP1 BERTE KIGAT i s 3 7RG Rk, I
Ni** -NTA Agarose X &1k = W) 76 A8V 4% 14 T A4
&, FRIK AT /R 7 47. 5 kD b — S5 Wk AR
Falf (E12: B) , JoZuiiy , 8 VPL S gk halift.,
2.3 SEEREHNRMINERME

glifbiy VP1 LB E T, IR 22K
FfRfil s T 2 bk, PURMBE 2 50 ng/mL 4
B, LA B8 1T B4 SR ML 37 A B X B A3 LU AR RS I T
HEAT I ELISA A BT 1 38 2, &5 3 8o, M40
AH BE 819 200 A5 AF, 475 mT & 80t PR S 7 , 22 BH ol
PTG RN AR =, 35 1: 819 200( &1 3) o 42 HUK
KEATE [, 4 12. 5% SDS-PAGE HiL 3k 5, FH$LI0
IEEAT Western blot Kl , H0 A% Bk 4 1: 80 000,
ZER TR, Z bR RE S YL HIPV K CEE
PEEUR P — 45 2 28. 5 kD &4 (B) HiPV VP1
BE) TR (E4: A) FFEEIBMHE KN,
HIEHAMZ R, Pkt ARBYE HIPV K KR E
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A B C
M 4

kD kD kD
118 i

118 118
_ W

90 %0 90
50— W

50 50
36 — WN—

36 . 36
26 - W

K2 VPLIEPIZRA™ P (A) FIaifbsE H (B) B9 SDS-PAGE 734 K 357" Western blot 7347 (C)
Fig. 2 SDS-PAGE of the expression products (A) and purified protein (B) and
Western blot analysis (C) of the expression products of VP1 gene
M: EH T REFMEY Protein molecular weight marker; 1. IPTG 355 ()& pET-32a 25 84K 19 K I 4T ¥k Escherichia coli with pET-32a vector
induced by IPTG; 2, 5; KiFESFHE pET-VP1 B KT H H kR Non-induced E. coli with pET-VP1 strain; 3, 6 IPTG i5S89 & pET-VP1 ) KHFT
AR E. coli with pET-VP1 induced by IPTG; 4. 4ifk) VP1 il 1 Purified VP1 fusion protein.

35 —m— GRE I IF
G - o N R Pre-immunization serum
3.0 1 " v
—— VP14 I35
VP1 antiserum
2.5 4
% 2.0 1
Qﬂ
MEER
1.0 4
0.5 1
0 T T T T
%@@Q@Qb@@@@@@b@ %@
A N @' '»Qb‘ & &

U R L

Dilution fold of antigen

3 ELISA filif¥) VPL 2 5o PR
Fig. 3 Titers of polyclonal antibody against VP1 by ELISA assay

A B
M 1 M 2 M 3 4 5 6 7 8 9 10 11 12 13 14 15 16
— —
Rl - -
w - - kD
36 -
36~ .-h_,_. R - _— i —— - — -
26 - ‘ - 26—
- -

K 4 g KEWEP HiPV [ Western blot 46 7
Fig. 4 Western blot detection of HiPV in Laodelphax striatellus
A: VP1 Z i EHiiAt: S Specificity evaluation of VP1 polyclonal antibody; B: B3k K K E I A Py HIPV #9451 Detection of HiPV in the
single adult of SBPH. M &[4 AR Protein molecular weight marker; 1; /&t HiPV JK K& A& [ Total protein from HiPV-infected SBPH;
2. KEYL HiPV JK KA I Total protein from HiPV-uninfected SBPH; 3 —16; F3k K K AU HiFEAS Single adult sample of SBPH.



828 B 244k Acta Entomologica Sinica 62 &

HBAT ARSI Hh 2%, U BH 2 B il i 5 K B At R
FICAE SR . DA S5 R 5 10 2 se B PR AL
Hrim e R, AT LR T K REVA N HIPY (9% 5
iRl 8
2.4 Western blot il 88 3L 7%k "¢ BB & ) HiPV

P HUAR S 0 5 7 4 1) v S R K LR A v
Sk AU S L, SDS-PAGE HiJk e, H] VP1 Z 4tk
4T Western blot % , 25 5 i 7~ , Western blot J5 3]
DUARE S b DB S 3R LA P A T £ HIPV (&) 4
B) o FIHEEST B HIPV A 7 gk , A6 52 56 %8 7
(5 MU HEH RSV 1Y K W L sy 2% A B 4R v
HIiPV L2, A BEAR 25 BE DL Al i 80 Kk Kk K &L
B EATRI . 25 A R, W EE (RSV) FITCEE K K
AR T HIPV G RARILT, 7 50% ~ 60% , & W]
HIiPV 7£ K B\ SR FPERER N T 12 A4 TR] B A 356
] HiPV &R REURZ 2 A #53H RSV 5200
2.5 IC-RT-PCR #&il| 88 3L 7k K &L A 4K A HiPV
FiEMEIL

FIA 25 19 HIPV VPL 22 50 40 44 & 57 A6
HiPV () IC-RT-PCR J7 ik, 25 R ow % 7 ik v LA
FHPEAE R S 15 21 774 bp 454 (K1 5)
WA K/N—B, ARGy HIPV A B M i
AP RNl S8 5 47 IC-RT-PCR i,
AREY BN 5. §7IE Y 774 bp S &0 F R W
Fry 1469 DNA B Boafioh HiPV 4h5e 8 H VPL [,
VLIS, 1 IC-RT-PCR A& J7 2 HA R 47 19 ¢ 5
o R Jo R PR R B RNA /] J T HiPV itk
ST YTl

M 1 2 3 4 5 6

bp

5 IC-RT-PCR J7ikfr il #3k ik R UK N HiPV
Fig. 5 Detection of HiPV in single adult of Laodelphax
striatellus by 1C-RT-PCR method
M: DNA 43 F 45 #fE DNA molecular weight marker; 1 — 3. J&Zy
HiPV 1 53k K K 3L B FEAS HiPV-infected single SBPH adult
sample; 4: ARG HiPV (YK KE R EEAS HiPV-uninfected SBPH
adult sample; 5: 25 (3 %F 08 ( K A B 5 WF ) % ) Blank control
(‘without insect homogenate ) ; 6: 2 ¥ Hij Ifil /% Pre-immunization

3 i

SCHTEE R FHBERE 2438 22 40 vk IR K EUAR
RSV HAEHF, & HiPV (452 %E 1 VP1 f1 VP3

15 RSV NCP #E{E HAE X2 (Li et al., 2018) , |
FHIE I VP HUiA  AHF 52k I A& L 7 F1AS $ 47
RSV (1) Kk & B & p HIPV 8% 4L S A 3T, 3 ik B
RSV REZ M HiPV B4L K Rl {H HiPV BYL K &
A5 AT LUJE F RSV (93 4 ; % & PCR 46 I 7 3
(RSV) B4 a3k kR EUA P RSV-NCP Fll HiPV-
VP1 ik 1, R I # 5 1FE A OGO &, HiPV-VPL
FIRE R MK AR RSV-NCP FLE B, /R
VP1 A] fE £ 5% 0 RSV Ay 39 5., RNAQ T 44 &
(RSV) JK K&\ VPl FikJ5, k8 RSV-NCP () F1 &
2 FEAIG, IER VPL a] gk RSV 7E K REUA N Y
U FHTEH (RSV) IR REUAR VP 5, #1740
B RSV 256, & B K KA IR 5 fiE 71 0 i 3 5 W
(Li et al., 2015) , %Ki, HiPV 4{a] 5 RSV H /£
¥ RSV ST AN 2 A Te ik — DY . AR5 i
BT B B HIPV i) VP Z Pk, I
PUICEE ST T R 2SSk K AR Y HiPV Y Western
blot 75 #1 IC-RT-PCR 773, Hirf, IC-RT-PCR J5 =
ToF PR EUR Bt RNA Al T HiPV A Hs kG, ix
e —L A 5E VP 2 (g & HiPV-RSV B 4R Al
HiPV-JK CELVEAEFT T T A

Dot-ELISA 773 78 R HUASAS I FH 8] K BUHY 25
(RSV) e 45 T HEAEH (8 25 248, 2012) ,#¢
g7 K KL HIPV R 5 ik i, R AT WA H VP £
UM 2R T 5 AR R ARAF R ) o AT
PR T BB HIiPV 78K CEUWAR P 9 & -5 RSV A LA
B2, Dot-ELISA J77 /& M 50 ~ 100 wL HL{ARS) K
HURE 2 L A, 33X RE HiPV 8 55 B8 0 32 46 5], [
EMRBEAEECT RSV WIARZS 5wk I 21, 11 Western
blot & &K # sk K R ELE R (A (T 10 pL R
)W AR X HIPV R ¥R BE RN, Bon] LUK
NS

HiPV Jy1F i RNA J5 35, 5 245 44 14 50, BUW
55 (Guy et al., 1992; Nakashima et al., 1999) ,1%
R A LB s (R et B RO B AR 8 T
TEARBFFE Y, T 1L I VPL 8 FU7E R IB AT i i 3
R T E AR A R, A VP 8 A K
Mo, HO6HE 32 AN K, i B o oe] L2 SRR
FH VPL () 35 K PR 45 44 38, 386 0m B 9 28 (g R 3k,
VPI &0 F i A K, 5220 R4 B s Hom 25 /K
PEGE R, 7 )R A% 3R R G AR s o DUR A,
DL 0 D) R B A 1 2R RIS T B, AR
T4 VP Z4hitn] LUk RIS SRt 32 3
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