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First report of tomato mottle mosaic virus in Guangdong province of China
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Abstract Tomato mottle mosaic virus (TOMMV) was a novel species belonging to Tobamovirus genus discovered
in 2013. At present, ToMMYV has occurred in many countries (regions). In this paper, TOMMV was detected in
disease pepper samples collected from Nansha district, Guangzhou city, Guangdong province, using small RNA
deep sequencing and RT-PCR techniques. The isolate was named as tomato mottle mosaic virus Guangdong isolate
(ToMMV-GD-2020). The whole genome sequence of ToMMV-GD-2020 was obtained by RT-PCR. The whole
genome of this isolate was 6 399 nt in length and contained four open reading frames, encoding four proteins,
respectively. The whole genome sequence of TOMMV-GD-2020 shared 99. 0% —99. 7% nt identities with other
isolates of TOMMYV deposited in GenBank, with the highest nt identity to the isolate Liaoning (GenBank accession
number: MN853592) at 99. 7%, shared 84. 6% and 81.0% nt identities with tomato mosaic virus (ToMV) and
tomato brown rugose fruit virus ( ToOBRFV), which belonged to the genus Tobamovirus, respectively.
Phylogenetic analysis showed that TOMMV-GD-2020 shared more relationship with each of TOMMYV isolates, and
the closest relationship with Liaoning isolate of ToMMV. ToMMYV was not detected in 67 disecased pepper samples

collected from other six cities in Guangdong province. The result indicated that TOMMYV infected peppers locally
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in Guangdong province. This is the first report of TOMMYV in Guangdong province, which is great significance for

monitoring the spread of ToMMYV in China.
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Fig. 1 Schematic diagram for segmented amplification genome of ToMMYV Guangdong isolate
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Table 1 Primers for amplification of whole genomic sequence of ToMMYV Guangdong isolate

519 F31 (5'-3") {iLE /nt J Bt/ /bp

Primer Sequence Location Fragment size
ToMMV-F1 GTATTTATTATTACAACAATTACCA 1—25 1693
ToMMV-R1 CGACTGAGAGCTTGTACTCGG 1693—1 673
ToMMV-F2 GATTGATCAACCGTAAACTGA 1 580—1 600 1715
ToMMV-R2 TGCGACAAGCACATGGGGACTGTC 3294—3 271
ToMMV-F3 CCACTCAGTGGAAAGGTCTTGA 3109—3 130 1 687
ToMMV-R3 GCATGTAATACGCACAATTGTTC 4795—4 773
ToMMV-F4 ACACATCAAGGATTGGGATCAT 4 707—4 728 1693
ToMMV-R4 TGGGCCCCTACCGGGGGTTCCGG 6 399—6 377
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Fig. 2 Field symptoms of pepper diseased samples from

Nansha district, Guangzhou
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a: ToMV; b: TOMMYV; ¢: PVMV; M: DL2000 DNA marker; 1~10: 3%
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a: ToMV; b: TOMMV; ¢: PVMV; M: DL2000 DNA marker;1-10: Pepper
diseased samples;11: ddH,0.
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Fig. 3 The results of small RNA deep sequencing validated
by RT-PCR with three virus-specific primers
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M: DL2000 DNA marker; I~ 3+ 5+ 7: 274 ToMMV IBHURFE 2« 4 6+
8: KA. 1. 229ToMMV-F1/ToOMMV-R1 5|44 #4; 3+ 43 ToMMV-
F2/ToMMV-R25 ¥4 14; 5+ 63 ToMMV-F3/ToMMV-R3 5|44 14; 7+
84 ToMMV-F4/ToMMV-R4 8|43 14 ,

M: DL2000 DNA marker; 1,3, 5,7: Diseased pepper samples infected with
ToMMV; 2, 4, 6, 8: ddH,0. 1 and 2: Primers TOMMV-F1/ToMMV-R1;
3-4: Primers TOMMV-F2/ToMMV-R2; 5-6: Primers TOMMV-F3/ ToMMV-
R3; 7-8: Primers TOMMV-F4/ToMMV-R4.

B4 RT-PCR# I ToMMV RO BYEEEANER
Fig. 4 Amplification of TOMMYV Guangdong isolate
whole genome with RT-PCR
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Table 2 Nucleotide sequence identities between ToMMYV-GD-2020 and other reported isolates

P T it BRS Hh R R s G20 HRABIE/ Y0

Virus Isolate Accession no. Geographic origin Host Year Identity
ToMMV LN MN853592 o ] 30 5 Fh 2020 99.7
ToMMV MX5 KF477193 =i Gl 2013 99. 4
ToMMV 10-100 KP202857 S| Fh 2015 99. 3
ToMMV NY-13 KT810183 S| FHhi 2016 99. 3
ToMMV YYMLJ KR824950 e R B 2016 99. 3
ToMMV TiLhal.J KR824951 o ] PG 7 B 2016 99. 3
ToMMV SC13-05 KX898033 B Fh 2017 99. 3
ToMMV HN MH381817 o [ i 2019 99. 2
ToMMV Hainan MG171192 o [ Y Fh 2018 99. 2
ToMMV DSMZ PV-1267 MW582804 ESE| i 2021 99. 1
ToMMV CA16-01 KX898034 S| Fh 2017 99.1
ToMMV CpBl1 MH128145 e At 2018 99. 1
ToMMV 19-02305 MN654021 fif2 B 2020 99.1
ToMMV VLC-1 KU594507 PYPEF 2 i 2017 99.0

ToMV SGZZ KY967221 GRS Fi 2018 84.6
ToBRFV SD MT018320 EAE| F i 2021 81.0

% ToMMV-GD-2020, € % 5% GenBank [ 14
A~ ToMMV 43 &4, ToMV-SGZZ il ToBREFV-SD
14 4 FE R AP 9 ) g R Gt A s 25 SR iR (181 5)
ToMMV-GD-2020 5>k g & P4 &F, [, S =, &2

PO 22 Y P 6 [ AY 14 4> ToMMV 73 B4 R 48
FE—ADRor 3 b e 5ok A EL T LN 70 B
PIRERAE— /NS "B RGR R Bl 5 8
e EF a0 [AJE R ToMV-SGZZ #1 ToBRFV-SD
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Fig. 5 Phylogenetic tree of TOMMV-GD-2020 and other related isolates based on whole genome sequence of ToMMV
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