ZHR RIS, J. Anhui Agric.Sci. 2022,50( 10) :123-128

BhENHHRENEMERREEAEENT TERE

I I B JURBRIE B0 (kAR B LR S 250100)

HWE A&kt smZ (tomato yellow leaf curl virus, TYLCV) & % 754 4 % 7 (tomato chlorosis virus, ToCV) 3 3+ %, JA 2~ F ¥l
FEAL AR R 2 ARREATE S, BB A B2 E T AR A2 #mamit T m RA L, RIERMAERY A, L BT R R
M e A AR E AT, —F THLA ZR2AMNERESR 2B ERAG L AN, 2R AN, YLCV £.L A8 RFAZHAE
B R 2L AT RALTRAN A EMVET LA, B#HT ToCV EELHMM R L A, B4 LI 2 MG 6 AR ToCV TYLCV
BN IR R A7 H, ToCV B TH A 2 /AMKM, L PZARAT RG> EWAS PEERR > BEHE LS
KR FamwrtmsE F ARG R s T A A4
FESES S436.412.1 XHEkFRIRE A

MERS  0517-6611(2022)10-0123-06

doi; 10.3969/].issn.0517-6611.2022.10.028

Molecular Identification of Tomato Yellow Leaf Curl Virus and Tomato Chlorosis Virus

YANG Shu-ke, SUN Hong-wei,LI Fan et al (Shangdong Academy of Agricultural Sciences, Jinan, Shandong 250100)

Abstract Tomato yellow leaf curl virus (TYLCV) and tomato chlorosis virus (ToCV) were identified by molecular detection in Shandong and
Anhui Provinces. Seven regions of Shandong and Anhui provinces were selected for field investigation of two kinds of virus diseases, and the
amplified sequences of suspected samples were collected for homology comparison and genetic evolutionary tree analysis, so as to further under-
stand the occurrence of two kinds of virus diseases in vegetable producing areas of Shandong and Anhui Provinces. The results showed that
TYLCV had spread in most of Shandong Province and some parts of Anhui Province, and all isolates in China still belonged to IL strains. It was
clear that ToCV occured in Anhui, and statistics showed that there were separate infection and compound infection of ToCV and TYLCV in 6
areas of 2 Provinces. ToCV isolates could be divided into two groups, and the isolates obtained in this study were clustered into group I with

those from other regions in China.
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Table 1 Primer sequences for TYLCV PCR amplification

519 S1¥IFFI(5'—3") '
Primer Primer sequence Tm f1//°C
PA TAATATTACCKGWKGVCCSC 54.0
PB TGGACYTTRCAWGGBCCTTCACA

TY-F GGTCTACACGCTTACGCCTTATT 58.7
TY-R TTCCATCCGAACATTCAGGCAGC

1.3 FEMBERBORNSEE  FEHAEE RNA RS
RNA $EHUH & (KRR 1), DP419) HEFTHE I, DA IR G
RNA SHBH, LA 3” s 5 ) (e 1 9) AT IR i 53, IROVEAR
F MR RNA/5 | ) 0 A2 P W 6.00 L, 5x M - MLVBuffer
2.00 pL,dNTP Mixture 0.50 wL, RNase Inhibitor (40 U/pL)
0.25 wL,RTaseM-MLV 0.25 L, il RNase free dH,0 & 10 ul,
SRR —80 CIRAF. S IREES 1Y) ToCV-F/ R'™ K
Hirota 2" fif) ToCV HSP70 (4 2 %45 7445 | 4 HSP1-F/HSP1-
R 1 HSP2-F/HSP2-R (3 2) #17 PCR 414, PCR Wik %
¢DNA 1.0 pL, E FiF5 1945 1.0 pL, LA Taq (5 U/pL)
0.2 uL, 10 x LA PCR % i 2% #h # (Mg ) 2.5 pL, dNTPs
(2.5 mmol/L) 1.5 wL,fil ddH,0 ZEZARFIN 25 pL, PCR F2 7
94 °C Tl A #:3 min; 94 °C A5 P 40 5,50 C/49 C/51 °C 3B k
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Table 2 Primers used to detect tomato chlorosis virus
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Primer Sequence Tm fi1//°C
ToCV-F GAAATTCTACTCTGCCTGAT 50
ToCV-R GCTAAATCAACGGGAAAC

HSP1-F GTTAACTCAGTTTAACTTGATTCCG 49
HSP1-R CACTTGACCAAATCGTCAAACG

HSP2-F CATACAATATAATAAGTGATGATGGGAG 51
HSP2-R CAAGACAGTTAGTTCTCAGTACTAAAC
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Table 3 Detection results of tomato TYLCYV infection in Shandong and

Anhui Provinces

. REA RN TYLOV RS R

No. Samp!mg Number of TYLCV positive  Positive
location samples number rate // %

1 IRV e Dk X 16 4 25

2 LR B R B B 16 8 50

3 AR 75 S Tl 20 3 15

4 AR B FBETT 20 8 40

5 WZR Y AT 12 4 33

6 LRGEICER 18 7 38

7 LR 8 0 0

411 Total 110 34 31

535 bp

1 PA/PBERSI MY EER

Fig.1 Amplification results of PA/PB universal primers

B2 TYLCV #5345 M 18R
Fig.2 Amplification results of TYLCV specific primers

XFILARAE R St 7 A X 18 1 25 Al oA DX 9 A
W], SRAE B A RREE B 110 £, B2 MU RNA S50, 2%
W4,

FIH ToCV CP HYHESFAES 19 395, IO TR . X R
[ 4 25K/ 750~ 800 bp HY H A 254 (I S) , I )5
BLASTHEAT 7 81 L X, 45 SR R W93 ) Wy A% Ry 91 5
GenBank i (1) ToCV 3 5 1) 1) 2 DX )5 51 AH UL 1 e e m] ik
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TYLCV-SDWF-L7 KC999850 CH

M TYLCV-3-1

M TYLCV-222

99

TYLCV-Shouguang JQ411237 CH

M TYLCV-3-3

83

100

100

TYLCV-USA EF539831 USA
B TYLCV-14

TYLCV-HBBD JN990922 CH
—|: TYLCV-HBLF4 HM208334 CH
73 TYLCV-KW2 JN604485 Oman

9 {TYLCV-Bidiya HE819241 Oman

TYLCV-Iran AJ132711 Iran

—100: TYLCV-Reunion AJ865337 Reunion
TYLCV-Sp7297 AF071228 Spain

TYLCV-SD AY044138 Sudan

499: TYLCV-Kahnooj EU635776 Iran
TYLCV-Ker GU076448 Iran

ToLCVV-DX2 EU189149

3 ILFEAMEZEE TYLCV 2 EY 5 H bt X 5 B8 Rt i
Fig.3 Phylogenetic tree of TYLCYV isolates from Shandong and Anhui and isolates from other regions

4 E# ToCV f1 TYLCV S4B LEHERRT
Fig.4 Symptoms of tomato infected with ToCV and TYLCV

F4 WFREAMLZHEAEN ToCV FHRERL
Table 4 Tomato ToCV infection in Shandong and Anhui Provinces

e SRAEHLS FEASL  ToCV BAPERL FRPER

N 4 Sampling Number ToCV positive Positive

o location of samples number rate // %
1 INZR BRI IR IX 16 3 19
2 ARG R U P £ 16 3 19
3 LA AR & M T 20 0 0
4 INARTFF B PR T 20 8 40
5 WIZREEY T 12 6 50
6 LR REL 18 6 33
7 LR 8 0 0
411 Total 110 26 24

99% , F WX BERE A R ToCV JgH% 4 4> ToCV 434 CP
& RINTIAN IR AN B il e 4 o 1-4 .22 3-

1 2 3 4 5 6 7 8 9 M

774 bp=—=

VE:1~9 NRER ;M i Marker 2K ;4 ~6 B i
Note : 1-9.Samples ; M.Marker 2K ;4-6.Tomato disease sample
5 ToCV-CP ¥ #43
Fig.5 ToCV-CP amplification results

1,33, FIHI HSP70 i 2 X 4E55 | 99 B 5 735l 3 4 4R
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E 6 HSP70 #EEEFFFIH 14
Fig.6 Amplification results of HSP70 nucleotide sequence
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Fig.7 Phylogenetic tree of tomato chlorosis virus isolates from Shandong and Anhui Provinces and isolates from other regions based on CP

gene
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Fig.8 Phylogenetic tree of tomato chlorosis virus isolates from Shandong and Anhui Provinces and isolates from other regions based on HSP70

gene

R4l ToCV CP AL RGeS, ToCV 3 B AT
G302 41,1 AL AL B A 0012511 4L 4 P s A4 1
R 0.015, 2L =2 1] (1 38 14 B 25 Sk 0.061, 4 [ 35 4% B 8 K+
PR . Hod 4 A3 B 5 b E A X 5 3
PIRAE) T4, B 578 Wb X 5 R

HR4E ToCV HSPT0 3[R 44 1 R G LB, ToCV 4354
W] 5ok 2 2,1 A A st AE R 5 ok 0.006; 11 2 il N5t A%
BEES A 0.005,2 422 [A] AR AL HE S 7 0.017, 4[]t AL HE s K
TP B . b 4 S50 Bs 4 v [ A b DX 43 B
Y RIEH 141,

23 EMBEFSSEUHMTFESNESER 4il TYL-
CV HI ToCV 7£ 2 45 7 P HbIX BRI ZE S, ILZR MR 5 31 i 2
Rl TYLCV 5 22 80 B 7l A A 5 TYLCV A1 ToCV 5 HoAx 5
A HUIX IR TYLCV F1 ToCV , HA77E 2 Fifi 2 19 Sl 12 e

TS ERY(ES) .

x5 WHREAMREEEM ToCV. TYLCV E5EEER
Table 5 Combined infection of tomato ToCV and TYLCYV in Shan-

dong and Anhui Provinces

ToCV  TYLCV [H 2E
e REHLE REREC RN RN p
No. Samphng Number T op‘V TY LC \Y C-ompo-und

location of samples positive  positive infection

number  number number
1 ARG IR X 16 3 4 3
2 LR T R B B L 16 3 8 3
3 IE RS E Y 20 0 3 0
4 INZRTF B PR 20 8 8 8
5 IR AT 12 6 4 4
6 BRI RE S 18 6 7 6
7 LRGER T 8 0 0 0
AT Total 110 26 34 24
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