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Molecular identification of tomato mottle mosaic virus in tomatoes from
Liaoning province
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Abstract: To clarify the types of viruses found in the process of investigation on tomato virus diseases from Liaoning
province in 2015, the infected tomato samples collected in the fields were detected by molecular methods. The results
showed that the target fragment of approximately 800 bp long was amplified from six samples of twenty—two samples in the
process of RT-PCR amplification, using universal primers for Tobamovirus. The amplified products were sequenced and the
results of BLAST analysis showed that, the sequence showed the highest homology with the reported tomato mottle mosaic

virus (ToMMV) (KF477193), with a value of 99.2%. To
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make further confirmation of the above result, a pair of
specific primers based on coat protein (CP) sequence co-
ded by ToMMV were designed and used to do RT-PCR

detection of the samples. The results showed that the target

W H[CX(18)2005]
B A IR TEE(1996-) . % LT &5 A 8- 1-BF9E 2 377 60 band could be amplified from six positive samples. The
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B 2 S R . Sy SR AR cloning and sequencing results of the target band revealed
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BRI FHA | (E-mail) jiyinghua@ jaas.ac.cns X 5, (E-mail) that the full length of CP gene was 480 bp, encoding a

haoasliu@ 163.com protein with a relative molecular weight of approximately 1.



RN ERAR LT B b AR A B AL R R A 2 TS 1127

77x104. The results of the phylogenetic tree indicated that the virus sequence showed the highest homology with ToMMV

and they all clustered into one branch. The above results indicate that the virus detected in infected tomatoes from Liaoning

is an isolate of ToMMV, and this is the first report of ToOMMV found in tomatoes from Liaoning province.
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Table 1 Primers used in this research
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Elb Eqs F¥IFS(5'—3")

(C) (bp)
Tob-Uni1 ') ATTTAAGTGGASGGAAAAVCACT 49 804
Tob-Uni2 GTYGTTGATGAGTTCRTGGA 49
ToMM CP_F  ATGTCTTACGCTATTACTTCTCCG 55 480
ToMM CP_R  TTAGGACGCTGGCGCAGAAG 58
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(R TE R T B 7% PCR FIBARE VI IGIE , 36 3E Jm 1% &
WA R AT IP A E
1.6 FIMESHH

ZFC M FH AR A B w38 e 51 24 T
E. f#H ClustalX . BioEdit #1 DNAstar 438 # 14 LA
J¢ NCBI I+ ) BLAST #2J% ( http://www. ncbi. nlm.
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Fig.1 Symptoms of diseased tomatoes
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Fig.2 Detection of Tobamovirus viruses by RT-PCR in diseased tomato samples
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Fig.3 RT-PCR detection of tomato mottle mosaic virus( ToMMYV ) (left) and cloning of coat protein( CP) gene( right) in diseased tomato

samples
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Table 2 Related information of coat protein( CP) gene sequences of tomato mottle mosaic virus( ToMMYV ) used in cluster analysis

Sr IS A RS Z T R R (%)

BT e ToMMV 5r&58) M

4 11 14 12 21 18
NC_022230 Solanum lycopersicum MXS5 BV 99.4 99.5 99.4 99.2 99.0 99.4
KM000122 Solanum lycopersicum 10-100 X 99.2 99.2 99.2 99.0 98.8 99.2
KM000123 Solanum lycopersicum 12-515LLE-1 ES 99.2 99.0 99.2 99.0 98.8 99.2
KP202857 Solanum lycopersicum 10-100 eS| 99.2 99.2 99.2 99.0 98.8 99.2
KP861747 Solanum lycopersicum 3801 P51 99.0 99.2 99.0 98.8 98.5 99.0
KP861748 Solanum lycopersicum 6742 PRupdl 99.4 99.8 99.4 99.2 99.0 99.4
KT810183 Solanum lycopersicum NY-13 eS| 99.2 99.2 99.2 99.0 98.8 99.2
KT222999 Solanum lycopersicum Capao Bonito (A 99.6 99.5 99.6 99.4 99.2 99.6
KR824950 Capsicum annuum YYMLJ HE=R 99.0 99.0 99.0 98.8 98.5 99.0
KR824951 Capsicum frutescens TiLhallJ ] 74 5 99.2 99.2 99.2 99.0 98.8 99.2
KX898033 Solanum lycopersicum SC13-05 P 99.6 99.8 99.6 99.4 99.2 99.6
KX898034 Solanum lycopersicum CA16-01 eS| 99.4 99.5 99.4 99.2 99.0 99.4
KU594507 Solanum lycopersicum VLC-1 PR 99.0 99.2 99.0 98.8 98.5 99.0
MH128145 Solanum lycopersicum CpBl ] 99.6 99.5 99.6 99.4 99.2 99.6
MH006892 Solanum lycopersicum Qua+2 ] 99.2 99.8 99.2 99.0 98.8 99.2
MG920804 Solanum lycopersicum Hnl8 w =] i R 99.6 99.8 99.6 99.4 99.2 99.6
MG920805 Solanum lycopersicum Hnl9 o [ g 99.6 99.8 99.6 99.4 99.2 99.6
MG920806 Solanum lycopersicum Hn23 o g F 99.6 99.8 99.6 99.4 99.2 99.6
MG171192 Solanum lycopersicum Hainan i E 99.6 99.8 99.6 99.4 99.2 99.6
MH381817 Solanum lycopersicum HN oy 99.6 99.8 99.6 99.4 99.2 99.6
MH636301 Solanum melongena Q717091802 E 99.6 99.8 99.6 99.4 99.2 99.6

4.11,12.14 18 21 JAWSEMER) 6 D EY .
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HE A IR A S R L A7 R 2 S
AIRE LRz e ASTR] R 22 ] Bt
FFIPAL I 2 B ToMMV H ToMV 325 5 {2 Yt — e &
An A, A AR R A

HYIRTE ToMMV (9 5 A2 3h 25, s m i ke e, 4

B, B R

T TR T L B )72 i 1 B SR
Yz — = rh B R B RE 1R YL I i 3 e i i e 1
FP2R 223k 146 FltH202 | 30 o5 2 38 Jo o 4R e mi
BA R Y7 G FE T, R L R AL
REAR L T U (B, DT B ) 25 6 = Mk 1 & Je . TRtk
AMWFFEAE XTI 748 T A L B E AT R A bR
ToMMV A, 35 R A2 9 r iy JFL Al 25 L 0 2 4
G B 250 A6 I B | BRI AR I 5 S R AT TR
TN, A S A L A 0 1) 38 i A6 I B S
X LB R — Ty LA 24 M 3 i L s A 2 T e HL gk
A ELI S R A DR R A T R
AR KO ZR 50 09 5 AP ISR A 5 O — D7 TR AR 5T
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— KP861747 | Tomato | Israel
MH006892 | Tomato | Brazil
KP861748 | Tomato | Israel
MG920805 | Tomato | China: Hainan
MG920804 | Tomato | China: Hainan
MG171192 | Tomato | China
MG920806 | Tomato | China: Hainan
MH636301 | Eggplant | China
MH381817 | Tomato | China
KX898033 | Tomato | USA

B 4 | Tomato | China: Liaoning

B 14 | Tomato | China: Liaoning

B 18 | Tomato | China: Liaoning

Bl 11 | Tomato | China: Liaoning

W 12 | Tomato | China: Liaoning
M 21 | Tomato | China: Liaoning

- KX898034 | Tomato | USA
KR824950 | Pepper | China: Yunnan
KR824951 | Pepper | China: Tibet
NC 022230 | Tomato | Mexico
KT222999 | Tomato | Brazil
MH128145 | Tomato | Brazil
- KT810183 | Tomato | USA
KMO000122 | Tomato | USA
KP202857 | Tomato | USA
— KMO000123 | Tomato | USA
L KU594507 | Tomato | Spain

ToMMV

NC_002692 7 ToMV

NC 028478

] TBRV

NC_009041 ] RheMV

—

NC_001367 1 ™V

0.02

A% IECF ST 0001K Bootstrap H S E M0 EAE . WA I00 2 1953 2547 ; ToMV [ TBRV . RheMV [ TMV 51,
4 IR#E ToMMV CP EREZEHERF 5| —BUIEHMEN Rt LRt

Fig.4 Phylogenetic tree constructed on the basis of nucleotide sequence identities of coat protein( CP) gene of tomato mottle mosaic virus

(ToMMYV)
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