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B E. I ERMX B TP ER R (Tomato spotted wilt virus, TSWV) )R A A 1 S T A
FRAWN (ep) FHVERIFIE, FKHBE S 5859581 (Dot-ELISA) Flx #43% PCR (RT-PCR) #Hi A%}
K AT LRI 298 43 B0 RE A &iﬁﬁ?%iﬂ%ﬂ“?"”ﬁ Dot-ELISA Kyl 5 41, A 40 43 BBURE i
g TSWV, KA 13.42%, Wi i 7 BB e TSWV RIS FH A R o 00 5% 21 B B BRoTR 9
BERLAR . BEHP 18 TSWV cp 514, TEL 6 4~ TSWV FH M FE R HEFT RT-PCR §718, Y478 51 K /M) 750 bp
MH M B AW, FICHH BEY TSWV-CQ (KX611497) 5 ERIEMN 22 A TSWV 73 B
cp BRI MRZ B RRARIME N 96.1% ~ 99.4%, 5 CHRIEMN TSWV P [E 3 BYISEGCRET, R R M
Hh ARG o
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Serological Detection and Molecular Identification of ZTomato spotted wilt
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Abstract: To identify the occurrence and variation of the coat protein gene(cp)of Tomato spotted wilt
virusCTSWV)in pepper in Chongging, a total of 298 diseased pepper samples were collected and subjected
to the detection of Dot-ELISA with specific antiserum of TSWV and RT-PCR with specific primers.
Results of Dot-ELISA detection revealed that 40 samples were positive with a detection ratio of 13.42%.
Typical enveloped spherical particles were observed in the TSWV-positive samples through electron

microscopy. Six positive samples were randomly selected and amplified by RT-PCR with primers specific
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for the cp gene of TSWYV, and results revealed that an approximate 750 bp fragment was obtained in each
sample. Sequencing showed that c¢p gene of the isolate TSWV-CQ (KX611497) shared 96.1% to 99.4%
identities with those of the other 22 previously reported TSWYV isolates. Phylogenetic analysis showed that
the isolate TSWV-CQ was most closely related to TSWYV isolates of China and suggested that geographical
selection force played a role in virus evolution.

Keywords: pepper; Tomato spotted wilt virus; Dot-ELISA; RT-PCR

T mPpEZEWiE: (Tomato spotted wilt virus, TSWV) JeAJe WIN TR (Bunyaviridae) 5 inPEZE9
BB (Tospovirus) HLAURG 51 (Adkins, 2000; Margaria et al., 2014). HTH a5, A7)t
KA B 58 2 67 (Scholthof et al., 2011). TSWV i & 5 (4%, ] 758 2 44 py 52 il
B4 (Ullman etal., 2005). TSWV [{&F 2, AMRACEAME . KL Fii. fed. B,
BB AR KALAESE 82 B 1000 2 FiAi 4 (Parrella & Marchoux, 2003; Timmerman-Vaughan et al.,
2014), CAEWYH. SEPH . ARPHATRRYN S 2 A A DO AN RIRE LG F - (Soler et al., 20035
Massumi et al., 2007; Sivparsad & Gubba, 2011; Lianetal., 2013; French et al., 2016; Zhang et al.,
2016),

T AP RA TR H PR 745975 T 8 1 2 I A 070 AU X AT B2 TSWV AR B HIRER « A ff g
FRBIMU™ X2 552 TSWV e, AWF5CFH TSWV FRE G M5 149, R BE 5 S 244872
(Dot-ELISA) Flfe#%3x PCR (RT-PCR) £iAR, XR AR 14 AN E 298 A7 BB T30 AT it
HEAT T Rril o

[ ks RS D RPA

1.1 ##Y

2013—2015 4 M E T ALRT . ARl ARIR . ML 22K, B A B w5k Fil
B ATRE. SUIRS A 4R 14 AN X B RAE T 36 298 40 BOBOW #00 H REA, T - 80 CUKFEI-ATE .

TSWV [P 5 5s BE U BTV 25 A B AR T A 2 V- B% 8 . K AT 8 Escherichia coli
DHS5o AR A P8 K2 R 0 25 52 36 3 AR AT

5 GenBank H L% 54 TSWV 230 554 Pujoll TL3 A% HF 8241 (KP008131), A il DNAMAN
BAF B 18 cp L1514 TSWV-CPo-F: 5'-“ATGTCTAAGGTTAAGCTCACTA-3'fl TSWV-CPo-R:
5-AGCAAGTTCTGCGAGTTTTGC-3". 484 H i) )7 BEK/N 777 bp.e 51 HIAL /N & H KRR RH AT
PR F A

1.2 Dot-ELISA 1| & & &Shi ik B F B E W 5

Dot-ELISA Kl 2% 51 MEEEE (2015) $RIE I J77k. DU RRE A BRI BV A BRI, BA e
BARMEF2E B A ARG T T #8098 AL 52 TSWV A2 LM A 41 hy BH A X I . 2 RO o
FisE (2015) $RIEM) 7%, X Dot-ELISA Kl & BH A% IR AE ik A 41 234 T e 00 42
1.3 &% RNA H9$RELS RT-PCR i 1%

ZIELPEAE (2015) RIEMTIEIEEUS RNA, T - 80 CUKFHRA7 4 H
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ZIREEEESE (2015) $RE M7 VESTFEEUE RNA HEAT 4658, LAA ) cDNA ik dkq T
PCR § 4. SMNAAZ N: 2x Tag PCR MasterMIX (% Tag DNA Polymerase 0.05 U - L, MgCl, 4
mmol - L', dNTPs 0.4 mmol - L") 12.5 uL, E3##514% (10 pmol - L™ 1 uL, F##514 (10 pmol - L™)
1 uL, cDNA1pL, B ddH,O % 25 uL. PCR RMNAES?: 94 CHIAEYE 3 min, 94 CAE 30s, 50 C
IBK30s, 72 CLAM 1 min, fEFF 35K, 72 CHEM 10 min. B 5 pL PCR =W 1%58 Ikt ke i
JKASI o

14 =, NFSFIISH

IR PCR “Walifl J5 il 48 pGEM-T #ifk, £ E fa RIEHE R IE R R A IR A W 2E47 )7
HIME . FMH] DNAStar % (Burland, 2000) XfFrakf3 (AL @4 BEAT AL 2, FIH] BLAST FifF
AT P S AR PE I %, JFH DNAStar MegAlign F2)71#) Clustal W /7725 GenBank T8 3% 190 BEA% 1T
TR ITHNIEAT 2 e A Ee e 4381, K MEGA 5.0 (Tamura et al., 2011) [FJ454%% (neighbor joining,
NI FJRE R, FA A 1000 K.

2 HiR50Hr

2.1 Dot-ELISA i & BiEMELE R

FIH TSWV [RE e ML X 298 4 BARUR 25 A i 647 T Dot-ELISA Arilll, 25 R Wonf 40 7
FEMATI M GR 1, B 1D, KRN 13.42%. BHPEFERINAZE . 51, BREEIRBE. [R L IRLL
FRBESERER (B 2D, #F Dot-ELISA Aaril 5 BH 2k (R BOBORE St 3R T B L 5%, i AE i L2t
RIEAT B OB R R (K] 3D,

KA ARl oK. AL BB BT AR JURBCRIEAR AL O AN DK EL R BRARURE fi S
B TSWV, JorhsZoK . 4 GE . #0238, T 20.0% 0 4 3246 Hh b, R 27.27%:;
ARy JBRE S K BB RUUES R A 11.11% ~ 15.0% 2 7] 50FE. JTM. AR Filifl&
JII 5 ASKEL RGN E] TSWV. 25 BR8] TSWV 78 5 JOHL X B EY bk A= B 25 k% 3k o

F1 EXRBHWRXHEHFES TSWV B Dot-ELISA B AULR
Table 1 Detection of TSWYV in peppers from different districts in Chongqing by Dot-ELISA

i X FEAEL RN =N BRI PEASY H 26/%
District Number of sample Number of positive sample Percentages of positive sample
JLfi% Beibei 44 5 11.36

ki Wuxi 21 0 0

Ak 1l Wushan 9 1 11.11

3l Wanzhou 11 0 0

@ 7K Pengshui 25 5 20.00

P& Wulong 7 0 0

7)1l Yongchuan 22 3 13.64

% )1l Hechuan 10 0 0

Wik Fuling 20 3 15.00

#5111 Xiushan 7 0 0

#i1 % Tongliang 11 3 27.27

FLJed Jiulongpo 50 6 12.00

F- 4 Fengdu 16 4 25.00

FikE Shizhu 45 10 2222

£ 1T Total 298 40 13.42
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1 ER98REFEMR TSWV B Dot-ELISA #illl
I~4: BORRES: 5. FHPEXTHR: 60 TR,
Fig. 1 Detection of TSWYV in pepper by Dot-ELISA

1 - 4: Diseased pepper samples; 5: Positive control; 6: Negative control.

B2 B AERK B3 mREmH P RmESNTRERA
Fig.2 Symptoms of the infected pepper leaves Fig. 3 The viral particles observed in the leaves of infected

pepper by electron microscope

2.2 RT-PCRETFEHR

PKIE T 6 1> Dot-ELISA Al 5 BH: (R BARE S 2E4T 1 4% TSWV ) RT-PCR %5E, #iR WK,
2 PR AEH (i's FD8. FDI11). 1 43R BEAFE (SZ3). 2 R BEHIF: (TL3. TL8) Al 1 43K H
Jefils (DY9) ML 6 1 BUBFE S 38 ey 18t /N 750 bp IRE S A B, T B BB 7 38 AT
gk (B 4).
BHERERE PR B

Negative Positive

H#L Pepper

Marker FD8 FDI11 SZ3 TL3 TL8 DY9 control control

2000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

4 BRHIHESR TSWV B RT-PCR #&H
Fig. 4 Detection of TSWYV in pepper by RT-PCR

2.3 TSWV-CQ BY cp BEHEFFI L3 R 547
BEHLEEIE T RT-PCR 41 S BHPEKIRESE (TSWV-CQ) BEATIEIN e Sy, 450 o, § i3]
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(P B A K 777 bp (KX611497), wf 4wt 258 Mo Jhfz . BLAST 45 R £, %545 TSWV
Kt B 9 R AR . B TSWV-CQ 5 GenBank ' 9 > TSWV 1 [H /3 B#F1 13 A~ TSWV
73 B cp BERIEAT T R HF R P A AN L i S R R 7 41 LU, A% PP RRAR LA 99.4% (HhH
B0 B XP-Lettuce, KP330473) ~96.1% (L5 EPHBARS B4 Br20RB, DQ915947); 4ifith i)
FERRANBAELE 99.2% (5 Hp 3K 4 24 CX1, KP637174) ~96.9% (5 LGB 2% Br20RB,

DQ915947).

2.4 TSWV-CQ B cp EE ARG FH LB O

¥ TSWV-CQ ) ep FERFEH 5 HiAth 22 A TSWV 23854 cp FERFEHIR RS (K 5D,
SERRWT, TSWV S0 3R N 3 MR G: 32, 7 AR E K 2 2 W) F8T 74 22 4y 254915 A — 3 (Group
[): 3AEEDSEMAEIE D EWEN—K (Groupll ); TSWV-CQ 5 9 />rh[H 43 25 My Al [543 2
W —3Z (Group 1), ZRINH W A BEAR O E .

o4 | U Ttaly pepper (HQ830187) —
FIFIMFEL Ttaly tobacco (GU369722)

1 E M France pepper (FR693046)

PiPEF T Spain tomato (KP008131)

+ HH#HL Turkey pepper (KM407603)
=115 Montenegro tomato (GU369729)

23 Group

76

78| 22 /R FETE Serbia tomato (GU369723)
— L P22 7RG New Zealand tomato (KC494486) —

[P $§H Brazil pepper (DQ915947) 7
7777777 Z[H%5 15 American chrysanthemum (AY744471)

68 2 [ $HML American pepper (KR080273)
WC%@E%% American potato (FI882069)
o [H 55 40| FE 7 China Guizhou tomato (KP684518) —
&5 [ 3t South Korea pepper (HQ267708)
T R TSWV-CQ Chonggqing pepper (KX611497)
1 [H@ 257G China tomato (HQ402595)
1 [F 5 E China lettuce (KP330473)

83

Group II

99

35

——[E ) China iris (KC294570) Group I
66— "HE=FFE i China Yunnan tomato (JF960235)
1 [E Z& 7L China tomato (KP637174)

i[5 HL China green pepper (KM657116)
6;[’? o [F . China tobacco (KM657115)
64 o [H L China red pepper (KM657114)

5 ET TSWV-CQ 5Hfth TSWV B op BEM RSk
Fig. 5 Phylogenetic tree based on the cp gene of TSWV-CQ and other isolates of TSWV

0.005
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Ik, TSWV CAEZANEFMAEFAEY) ol E KAk (Adkins, 2000; Riley etal., 2011;
Scholthof et al., 2011). 1989 £EH [H 1 kIRiE TSWV a6/t (YK 2, 1989), I AAG 2
()35 e R oA, BREAEPUI. SN =ms T 0ES 4R, dbnts T EADRESE X A 4k &
Ar, P B B DR R 2 M EE e, JF BB S (R, 1992;
sRAPEL 4%, 2000, 2004: T4 AE, 2004; X5 4E, 20105 4K A, 2012 HEECR AR, 2012; 4T
B A5, 2014, HTEE 4%, 2015, W4TR 2, 20165 05 4, 201600 HDEEH EBHUN X
R 9 IX, T 4 R BRARUCR P06 fE ™ T . O ARE S T T DS UMY 32 B 7 A A R R AE R
( Cucumber mosaic virus, CMV ) MR M55 55 ( Tobacco mosaic virus, TMV) ., & iide M5 2 ( Tomato
mosaic virus, TOMV). FEH LM 8 (Turnip mosaic virus, TuMV) Iy G ZE Wi #F 2 5 (Broad bean
wilt virus 2, BBWV-2) (iF7 4%, 2001; MG 5%, 2001; #RMEE 4%, 2015), HUikAW TSWV
152 % T DB R o {H A S 56 4 7 T T DR 505 B3 37 £ Ry ek R oy, 76 B0 5 B VR I TSWV
e (UBRR 55, 201300 AR EPCBRUE 52 TSWV (R4, X% H K 14 AL 298 4
FEABEAT T E%F TSWV BILE 2240, FEREHLPEIE T 6 47 Dot-ELISA A5 I 52 FH A Ry BAURE S B AT T
EFXE TSWV [#] RT-PCR Kzl PRI 77 75 —B0iE s TSWV CEEHRBMBEY ol . |
TRERVE I, A ke B T PO S T B (K BRI DX, SRR AUA 2 0 hm® AR 2%, 2015).
AWFFAER AR RS P O TSWV, —H TSWV fEiZH X BRI, JFR“HE, 1T TSWV
Tl #) AL, BIEVYIE®] Y (Frankliniella occidentalis) 16815y (F bispinosa) FIERAH 1)
(Thrips palmi) %% 9 Fp#iiy, HUPIPGEIEHI o83 (Riley etal., 2011), F P DB B0 8
KAESGFERRE, HEWESE] Y (Pseudcden drothripsmori) FIZS T %] Yy (Scirtothrips dorsalis) %}
SRV B AR A T (IR &5, 20115 R REEFZAR, 2016). PRI nsmxnt 44 5 A fAc s
Th 1 s I 5 428 2 AT R 45 TSWV R AR AT 1) GBS Tt , X PRt T DGR M A B & e FLAT T 2
X

TSWV-CQ 5 [E TSWV 2 EAE LN TSWV 2B FIEPE L 45 &KW, TSWV-CQ &
GenBank CRIEH 9 N IE TSWV 43 B4 cp JERAZAFIR)IT SIAIEAN T 98.5% ~ 99.4%2 1], Zfth
(R 2 BB P A AR AR 97.7% ~ 99.2% 2 18], ¥ T 5 EA TSWV 20 S A . RGN 53
e R, TSWV-CQ H5H[E TSWV &7 SR &K R IR, 5E4 TSWV 7r BE)oR 50 R,
HAWHE B O, 1X 5 French 25 (2016) [IHREA—2, F£MH TSWV-CQ 5% WM 4> 24wl
RE AT AH ) AR5
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