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Abstract. A total of 94 tomato accessions were evaluated for the resistance to tomato spotted wilt virus (TSWV)
using a Sw5-2 SCAR marker and bioassay. PCR products of the marker were approximately 574 bp, 500
bp, and 462 bp, among which the longest was linked to TSWV resistance allele of Sw5-b. This allele was
only found in three accessions (09-438, 10-318, and 10-321) in which some individuals showed apparent
recovery or stem necrosis symptom to a tomato isolate of TSWV-pbl. Thirty-five individuals (one per each
accession) which were non-infected by ELISA were selected for further observation. Among these, 26 individuals
that did not show any symptom at 5 months after inoculation were confirmed for viral infection by RT-PCR.
TSWV-specific PCR amplicon was weakly detected in all 26 individuals including ‘Eureta’, a commercial
F1 possessing the resistance allele of Sw5-b. The resistant genes in the selected individuals may play an important
role for reducing the viral concentration in tissues of inoculated tomato plants and seems to be quantitatively

controlled by several factors including Sw5-b gene.
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Fig. 1. PCR amplicons of Sw5-2 SCAR marker in tomato
accessions. M to 7 indicate a size marker (100 bp ladder,
Bioneer, Korea), IT 033054, IT 033063, IT 033072, IT 033196,
IT 033226, 09483 (‘Eureta’), and 09-484 (‘Savera’), respectively.
All plants showed resistance to TSWV-pb1. In lane 6, two
amplicons of Sw5-2 SCAR marker were named respective
Sw5-2-6_up and Sw5-2-6_down for further study.
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Sw5-2-6_up
Sw5a-2 AATI'AGGITCTTGAAGCCCATCTI’AATGCTTITGAAAAEIT ATACATATTA---ACC
A

Sw5b-2
Sw5-2-6_down

aaaaaaaaaaaaaaa

Sw5-2-6_up GCTCAAATATATAAAAACATCCCTAAACTTGTTGGGATTTTCGCCCACACAYATGTTTCT
a-2 GCTCAAATATATAAAAACATCCCTAAACTTGTTGGGATTTTCGCCCACACACATGTTTCT
Sw5b-2 GCTCAAATATATAAAAACATCCCTAAACTTGT TGGGATTTTCGCCCACACATATGTTTCT
Sw5-2-6_down GCTCAAATATATAAAAACATCCCTAAACTTGTT/
Sw5-2-6_up TTTAACACTCTGTTTGTACTCTATT GTTTCATAATGTATTGTATGGTAGATACAATATAT
Sw5a-2 TTTAACACTCTGTTTGTACTCTATTGTTTCATAATGTATTGTATGGTAGATACAATATAT
Sw5b-2 TTTAACACTCTGTTTGTACTCTATTGTTTCATAATGTATTGTATGGTAGATACAATATAT
Sw5-2-6_down ACCCT———— ~—~TCATAATGTATAGTATGATAGATACAACATAT
s ma T aiidasazass samas
Sw5-2-6_up GGTTAGGCTGTATTGGTTGATGTTGTTTAATAACATTTTTATTGT TTAGTTTGAC TGTAT
Sw5a-2 GGTTAGGCTGTA GTTTAATAACATTTTTATTGT TTAGTTTGAC TGTAT
Sw5b-2 GGTTAGGCTGTATTGGTTGATGTTGTTTAATAACATTTTTATTGT TTAGTTTGAC TGTAT
Sw5-2-6_down GGCTAA-—-~ TTTGATGTTGTTTAATAATATTTTTATTGT TTAGTTTGAC TGTAT
Sw5-2-6_up CGTACTATATTATAATTTATAAATT TACTAAATATCCTTAATTAT TTAGGATATGAGTTT
Sw5a-2 CGTACTATATTATAATTTATAAAT T TACTAAATATCCTTAATTAT TTAGGATATGAGTTT
Sw5b-2 CGTACTATATTATAATTTATAAATT TACTAAATATCCTTAATTAT TTAGGATATGAGTTT
Sw5-2-6_down TGTA-——---—-—-, ATTTATAAATT TATAAAATATCCTTAATTAT TTAGGATATGAGGTT
P -
Sw5-2-6_up TTKAWTAGAATTAAAGGGTAAAAATAGTAATATGAAATATTATC TAAGGATACAATTGAA
Swsa-2 TTTAATAGAATTAAAGGGTAAAAATAGTAATATGAAATATTATC TAAGGATACAATTGAA
Sw5b-2 TTGATTAGAATTAAAGGGTAAAAATAGTAATATGAAATATTATC TAAGGATACAATTGAA
Sw5-2-6_down TTGATTAGAATTAAAGGGTAAAA-TAGTAATATGAAATATTATCT AAGGATATGATTGGG
aam
SW5-2-6_up AAAATAAATAAAAAT TAAGGAACAA TAGGCATACACCAAATCGAT TGTTCCATAAAATGR
Sw5a-2 AAAATAAATAAAAAT TAAGGAACAA TAGGCATACACCAAATCGAT TGTTCCATAAAATGA
Sw5b-2 AAAATAAATAAAAAT TAAGGAACAA TAGGCATACACCAAATCGAT TGTTCCATAAAATGG
Sw5-2-6_down  AAAA-————— AAGAAACAATAAAC--ACA ~GGTTGTTCCATAAAATGG
Sw5-2-6_up GGGTTTCATTGTTAC ATAACAATGAAATTTAATAATACAATACAG TACATTTTAAGTAAT
Swsa-2 GGGTTTCATTGTTACATAACAATGAAATTTAATAATACAATACAGTACATTTTAAGTAAT

Sw5b-2 GG(:—I'I'I'CATI'G ACATAACAATGAAA AATAATACAATACAGTACATTTTAAGTAAT
--CA TTAGTAAT

Py : ::::::::::::

Sw5-2-6_up AATTAAAACAAACAT TATAGGTATGGTAACGATACAATACAATGGAAAACAATGATTCAA
Sw5a-2 AA'I'I'AAAACAAMATI‘ATAGGI’ ATGGTAACGATACAATACAATGGAAAACAATGATTCAA
Sw5b-2 \TTAAAACAAACAT TATAGGTATGGTAACGATAC AATACAATGGAAAACAATGATTCAA
Sw5-2-6_down AA'I'I'MAACAAACATTGI’AGGT ATGGl' MAGATAC AATACAATGGAAAACAATGATTCAA
Sw5-2-6_up ACAGAGTGTTAAACAAACACTATTGGCTGATGCGGAAA
Sw5a-2 ACAGAGTGTTAAACAAACACTATTGGCTGATGCGGAA-
Sw5b-2 A(AGAGI' ‘GTTAAACAAACACTATTGGCTGATGCGGAA-
Sw5-2-6_down AAACAAACACTATTGGCTGATGCGGAAA

Fig. 2. Sequence comparison of PCR products amplified from
genomic DNA of an ‘Eureta’ plant using Sw5-2 primer pairs.
The sequences of Sw5a-2 and Swb5b-2 were achieved from
Swb cluster (accession No. AY007366.1). The abbreviation
K, R, W, and Y indicates nucleotides of TG, AG, AT, and
CT, respectively.
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Table 1. Resistance of tomato accessions to tomato spotted wilt virus-pb1.

No. of plants’

No. of plants

Code® Description Sw5s-2* Code Description w5-2
Tested Infected Tested Infected
IT 100502 Seog Kwang 28 12 S IT 211836 Dotaerang 26 8 S
IT 100507 Dae Pung Dae Hyeong 32 3 S IT 213136 Pum Beon1 Ho 25 6 S
IT 100508 ManSuDaeHyeong 32 6 S 09-471 Ri Ko Pin_9 5 2 S
IT 100510 Bok Su 2 Ho 34 9 S 09-472 Kko Kko 5 2 S
IT 032943 CL122-0-1-15-0-0-1 23 3 S 09-473 San Cherry 250 5 1 S
IT 032944 CL123-4-1-0-0 27 6 S 09-476 Bo Yakl Heuk Chal 5 1 S
IT 032952 CL143-0-4B-1-0-0 31 11 S 09-477 Mascara 5 1 S
IT 032953 CL143-0-6-9-0-0-0 21 1 S 09-479 Super Dotaerang 5 2 S
IT 032959 CL170-0-3B-4-2 24 5 S 09-480 Rapido 5 2 S
IT 032960 CL170-0-3B-4-4 25 2 S 09-481 Zeus42 5 0 S
IT 032972 Cold set 28 1 S 09-482 Poseidon 5 3 S
IT 032994 Floradel Tm-2nv 33 1 S 09-483 ‘Eureta’ 20 0 H
IT 033039 Goh Nong 8 Ho 31 3 S 09-484 ‘Savera’ 20 0 S
IT 033054 LA279-78L-1263-1 24 0 S 10-289 Compari 5 0 S
IT 033055 LA329-78L-828-2 37 6 S 10-290 Nanta 5 1 S
IT 033063 LA1500-72L-979-4 25 0 S 10-291 Olmeca 10 5 S
IT 033072 Manapal Tm-2nv 25 0 S 10-292 Medison 5 1 S
IT 033175 Dong Buk 6 Ho 24 1 S 10-293 Legend 5 1 S
IT 033196 VC8-1-2-d 20 0 S 10-294 Macarena 5 1 S
IT 033199 VC48-1GS 25 4 S 10-295 Lapsodi 5 1 S
IT 033224 VC11-1-2-1a 34 2 S 10-296 Bacchus 5 1 S
IT 033226 VC11-2-5 23 0 S 10-297 TP-7 5 2 S
IT 033227 VC-2-5A 23 5 S 10-298 Sun Red 5 2 S
IT 116977 Florida,MH-1 28 6 S 10-299 Dotaerang Red 5 2 S
IT 116981 Tree Tomato 26 5 S 10-300 Yoyo captain 5 3 S
IT 136575 Pusa Early Dwarf 25 1 S 10-301 Dundee 5 1 S
IT 136597 Pusaearly Dwarf 33 5 S 10-302 Orangino 5 4 S
IT 160385 Jo Pung Gacho 29 5 S 10-303 Ho Yong 10 1 S
IT 191047 Po Hong 7 Ho 25 4 S 10-304 Ten Ten 5 4 S
IT 199431 Local, KRYM 33 5 S 10-306 08-9-1 5 2 S
IT 199450 Local 21 4 S 10-307 08-9-2 5 0 S
IT 199455 Peelo, Volgograd 24 4 S 10-308 08-9-3 5 3 S
IT 199459 Local, MAIKOP 30 1 S 10-309 08-9-4 5 1 S
IT 199578 Local, MAIKOP 36 1 S 10-310 08-9-5 5 1 S
IT 033174 (TK70 x Florida MH-1) F8 15 3 S 10-311 08-9-6 5 3 S
IT 100504 Man Su Jo Saeng 16 3 S 10-312 08-9-7 5 2 S
IT 033056 LA875-78L-1144 14 1 S 10-313 08-9-8 5 4 S
IT 033061 LA1443-71L-475-1 18 3 S 10-314 08-9-9 5 3 S
IT 033051 L386-8 Dwarf 25 8 S 10-315 08-9-10 5 2 S
IT 160382 Jo Pung Beon Ga 21 6 S 10-316 08-9-11 5 0 S
IT 32916 CL-7-0-5-1-0-0 23 12 S 10-317 08-9-12 5 5 S
IT 201643 (64) Local collection 23 8 S 10-318 08-9-39 5 3 H
IT 201656 Local collection 12 7 S 10-319 08-9-41 5 5 S
IT 201663 Local collection 21 5 S 10-320 08-9-49 5 5 S
IT 203472 Russian collection 24 10 S 10-321 08-9-50 5 1 H

“At 14 days after inoculation with TSWV-pb1, ELISA was performed for the virus infection on non inoculated upper leaf.

YThree plants per each accession were genotyped by screening with Sw5-2 SCAR marker.

*S, rr (homozygous susceptible); H, Rr (heterozygous).
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Fig. 3. RT-PCR detection for TSWV infection in representative
individuals with no symptom (1, 2, 3, 5, 6, 7, 10, and 11 lanes)
and mild mosaic (4, 8, and 9 lanes). RT-PCR was performed
at five months after inoculation with a primer pair that allows
specific amplification of 450 bp fragment of TSWV N genome.
M is an abbreviation of molecular marker (100 bp ladder, Bioneer,
Korea). Lane 1 to 11 indicates a representative for IT 100508,
IT 100510, IT 0232953, IT 033054, IT 033055, IT 033196, IT
033199, IT 160385, IT191047, 09-483 (‘Eureta’), and Subicho,
respectively. The Subicho of lane 12 is a pepper infected
with TSWV-pb1 and used as a positive control for RT-PCR
detection.
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