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Abstract: Virus disease is one of the most serious diseases in tomato production in Hainan, China. The small RNA deep
sequencing data of tomato virome in Hainan revealed the presence of Southern tomato virus (STV) in samples from
several regions, and a single STV infected sample was found. RT-PCR screening of 987 field samples with virus-like
symptoms collected from 2015 to 2021, was carried out to determine the distribution of STV in Hainan province. Re-
sults indicated that STV was detected in 142 samples from nine regions, STV had existed in Hainan tomatoes as early as
2015, STV detection rate increased from 8.82% in 2015 to 22.45% in 2021, showing an upward trend year by year. The
complete genome length of four isolates amplified using RT-PCR and RACE was identical, each consisting of 3446 nt.
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Two partially overlapping open reading frames (ORFs) presented in the positive-sense RNA strand, the 5'-proximal ORF
(position 147-1280 nt) encoded a 377 amino acid (aa) peptide representing a potential coat protein (p42), the second
ORF (position 1048-3336 nt) contained typical motifs for an RNA-dependent RNA polymerase (762 aa). The length of
5" untranslated region (UTR) and 3’ UTR was 146 nt and 110 nt respectively. Paired comparison showed that the nu-
cleotide similarity among four STV isolates was 99.86%~-100.00%, the nucleotide similarities with other STV isolates
available in GenBank were 98.45%-99.94%. In phylogenetic trees based on the complete genome of STV, eighty STV
isolates were obviously divided into two groups (Group 1 and Group II). Group I included Asian, American,
European and African isolates. In group II, except for one Asian isolate, the others were European isolates, and four
Hainan isolates were divided into group I . The grouping of STV isolates was related to geographical location, may not
be related to the host. The regions with high genomic sequence variability between Hainan isolates and group 1 isolates
were 881-1061 nt and 1521-1721 nt, and the regions with high genomic sequence variability between Hainan isolate
and group Il isolate were 2041-2241 nt and 2761-2921 nt. No recombination events were found between STV isolates.
This is the first report of STV in Hainan Province. The findings of this study would provide an important basis for un-
derstanding the distribution and occurrence trends of STV in Hainan province and for the development of effective sur-
veillance and control measure.
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Tab. 1

Primers used in this study

519 P31 (5'-3") IR kil TR 7= R 27 SRR
Primer Sequence (5'-3") Annealing temperature/‘C Expected product siz/bp Reference
STV-F TGATGGAGGATATCTACTGTCATT 52 582 [23]
STV-R ACAAGATGTTTAAAGCCGTGTCC [23]
STV-F1 TGAAACATCCAGTGAGAGTC 53 3307 ARWFFE
STV-RI GTAGATTTACAATGAGAGTCAGA A5
STV-GSP5  CTATCTCAACTATCTCCCTCATCA 57 300 AHFFE
STV-GSP3 ~ CGTCATGGATTGGATCAGAT 53 345 EN I
UPM CTAATACGACTCACTATAGGGCAA SMARTer
GCAGTGGTATCAACGCAGAGT RACE 5'/3' Kit #2{it
123 @R FmAFmRe STV Anl fHEYLE  GenBank B4 F 4, FHELTI YT T A

RNA HRBGRF) & BT R R AR 987 ki B
RNA, cDNA & {1 PCR Kl fz i 2 0L 1.2.2,
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RSN 1 F7R o AR /D RNA TR T 25 3

Primer 3 ( https://bioinfo.ut.ee/primer3/ ) 1513 H
4P 15 Y% STV-FI/STV-R1 (£ 1), ##18 1.2.2
% STV BYE A g IX FEATH 3 . 57F1 37K
v AR gRAS X P 1% . R Poly(A) Polymerase #f 4
ASFE Y RNA 3735 i B poly(A) B, i H
SMARTer RACE 5/3' Kit #£17 ¢cDNA &, 5
HE R g i XDy A5 R, it R RS
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Fig. 1 Amplification strategy of STV genome
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M: DL2000 DNA marker.
B2 T-DZ-2#&m™ STV K RT-PCR #:ifll
Fig. 2 Detection of STV in T-DZ-2 sample by RT-PCR
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Fig. 3 Sampling distribution map from 2015 to 2021
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Tab. 2 Detection rate of STV in tomatoin
Hainan from 2015 to 2021

R R ¥ STV BHPEREFH %L S
Year Number of STV positive Detection
samples samples rate/%
2015 170 15 8.82
2016 170 16 9.41
2017 170 25 14.71
2018 123 18 14.63
2019 120 20 16.67
2020 136 26 19.12
2021 98 22 22.45
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M: DL5000 DNA marker; 1: 5951 ;
2: STV EE B 3: 3WiF5).
M: DL5000 DNA marker; 1: The 5' terminal sequence;
2: Main fragment of STV; 3: The 3’ terminal sequence.

B4 STVE&EREAYIE
Fig. 4 Amplification of complete genome of STV
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A : [solate obtained in this study; @: Isolate obtained from Solanum nigrum; @ : Isolate obtained from Capsicum annuum.
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Fig. 5 Phylogenetic trees constructed based on the complete genome of 80 STV isolates




36 oA

W 3 IR 45 %

I T Hras R K, 80 4~ STV /0

S N A R R
2.5 STV B{KEE A F FIHECUE S

W R G b STV 7 B WS N

0OK309709_Turkey
LC270272_South_Korea

EU413670 USA

MT051992 Panama

KJ174690 Spain
MN095716_Colombia
MT066231_Pakistan

MW520860 France Reunion_Island
MWO012410 Viet Nam

KT634055 Bangladesh

KY810783 United Kingdom
LC487710 Thailand

MT269808 Serbia
MH356747 Israel
KX525266 Dominican_Republic
OP485000_Hainan__Dingan
OP485001_Hainan__Changjiang
OP484998 Hainan _Danzhou
OP484999 Hainan _Lingshui
‘MN216388 France

MN216389 France

SR,
="

HAKT- 25, AL T gl T kB 29 MUE
WA EY, SARMTRIGN 4 Mg o sy, ot
—EFH SDT A4 (E 6 ) #1 Simplot &k {4 (& 7)
HEATHARUEE BT, B0 4 A STV RS 7 B %

FPA—3E/%
100

1L.C429302 Japan
MT269809 Serbia
OL471998 Slovenia
EF442780 Mexico
MGB808383 Brazﬂ
MK610257 Canada il

-
- -
- -
- -
F T
= =
- -
N N

BN  TEEEEN

an HlE  CHEEEER

i -
X o o o i s
KY228384_China__ Xinjiang _
OL471992_Slovenia e L Fﬂ
KT438549 China_ Shandonge + | .| | [ | | | H
M e B R A SN NN SN W
OL471983_Slovenia - ||
MK948544 Germeny HEHEREEREETERNEEREEEREEREERENSTSN | Ean
s SEUESEUSZLENEELYE NSO S ME 0wg.S X
A e R e R R
] s5e24 o0 85T E >
E¥IENSS oy el ya ?g gEfndzamEEeER ek
QG J8SHES § 2T |80 N LloNa® D0 TIRBE SRS
SERNC ISR SRS 120 | 1220 R0'BE 0 e |u3>f"<r'
SASSECR B BEEREE 15508088828 U8
chE“RSQQQE“NME“ Sggg§N~¢wﬁ-~§§~£
Q»mgi‘c\o |§$D$E§§E§u EEAEQEOWQ'; oLy
o8 S 258323, Eog T ’-‘msévuoﬂﬂ
N 7 g7iEER-T S85ks I LR
S £ gBs80 q 2
g T  4sgis z g
2 M a°%¥38 Moo
[=3 Ry
S S S

MW

E6 STVEBEIEWSHM STV AEWENERAZER —HIEHER

Fig. 6 The matrix of nucleotide identity of STV Hainan isolates and other STV isolates
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