NEBAS
Res. Plant Dis. 14(3) : 233-237 (2008)

Research in Plant Disease

©The Korean Society of Plant Pathology ]

SE2|Lta} E0kE] et E0tEESIAURIBI0|2|A (Tomato yellow leaf curl
geminivirus)2| ZZHH Virion Capture(VC)/PCR TICHY

ZHE - LR - UFE2 - AN - HEL - 2B - ABS
s2AEY AN ERALL, AATE 597169
HARE 597169, sE20EY FUrgnee

Convenient Virion Capture (VC)/PCR for Tomato yellow leaf curl geminivirus
Occurring on Tomato in Korea

Jeom-Deog Cho, Tae-Seong Kim', Ju-Hee, Kim?, Gug-Seoun Chei, Bong-Nam Chung,
Hong-Soo Choi® and Jeong-Soo Kim®*

National Institute of Horticultural & Herbal Science, R.D.A. Suwon 441-440, Korea
'Gyeongsangnam-do Agricultural Reaearch & Extension Services, Jinju 660-985, Korea
Jeollabuk-do Agricultural Reaearch & Extension Services, Iksan 570-704, Korea
*National Academy of Agricultural Science, R.D.A. Suwon 441-707, Korea
{Received on October 30, 2008)

Tomato yellow leaf curl virus (TYLCV), a newly reported Geminivirus from tomato, generated recently large
economic losses in Korea. Development of a fast and precise genetic diagnosis technique for detecting TYLCV
which Agricultural research and extension services can utilize easy and handy is very important to prevent
yield losses. Virion Capture (VC)/PCR is a simple, accurate and economical genetic detection method without
any works or commercial Kits for the extraction of the nucleic acid from the infected plants. Primers of twenty
two for detection of TYLCV were designed and tested with extracted total DNA or crude sap from tomato
leaf infected with TYLCY and healthy plant. Nine primers for total DNA using conventional PCR and
another 9 primers for VC/PCR were selected eventually. Primers of six having same specificity were selected
from the two methods and tested with other Geminivirus, Tobacco leaf curl virus (TLCV) by VC/PCR. Finally
specific primers of four were selected for detection of TYLCV using VC/PCR, and Deng (540, 541), a degen-

erate primer for Geminivirus reported in 1996, was also developed for VC/PCR.
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Fig. 1, Tomato showing severe stunt, leaf curl, smaller and chlo-
rosis of leaf margin collected from Tongyeong, Gyunsangnamdo.
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Table 1. Primers for detection of Tomato yellow leaf curl virus
and/or Geminivirus

No. Primer No. Primer
1 TYLC-303 12 TYS-800°
2 TYLC-A324 13 TYRB-80¢°
3 TYLC-376 14 TYLC-C806
4 TYLC-A377 15 *GD2-912°
5 TYLC-390 16 TYLC-CY62
6 TYLC-B413 17 TYLC-B985
7 TYLC-546 18 *GD3-1100°
8 *GD1-550° 19 TYCP-1274
9 TY-570° 20 TYCP-1344
10 TYRA-570° 21 TY(1,2)
11 *GD3-750° 22 *Deng (540,541

*Wyatt and Brown, 1996.

°Li and Hurtt, 2004.

“Rojas et al., 1993.

dDavino et al., 2007 .

*Deng et al., 1994; Morris, 2000.

* Degenerate primer for detection of Geminivirus.
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Fig. 2. Specificity test of 22 primers by PCR using DNA extracted
from tomato collected at Tongyeong area and healthy tomato
piant. The number in the white box in the middle of the graphic is
a name of primers noticed on Table 1 and M is a marker sized 100
pair ladder. The upper graphic of the white box is results from
tomato infected with Tomato yellow leaf curl virus, and the lower
one is results from healthy tomato. Specific primers selected from
the infected and healthy tomatoes were 9, 14, 15, 16, 17, 19, 20,
21 and 22.
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Fig. 3. Specificity test of primers of 22 by Virion Capture (VCV/
PCR using crude sap extracted from tomato collected at
Tongyeong area and healthy plant. The number in the white box
in the middle of the graphic is a name of primers noticed on Table
1 and M is a marker sized 100 pair ladder. The upper graphic of
the white box is results from tomato infected with Tomaro yellow
leaf curl virus, and the lower one is results from healthy tomato,
Specific primers selected from the infected and healthy tomatoes
were 1,5,7,9, 14, 16, 17, 21 and 22,
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Fig. 4. Blast search resulted with sequences from cDNA sized 858base pair from primer of TYLC-962 for detection of Tomato leaf curl
virus by VC/PCR. The sequence has 99% similarity with 7 isolates of Tomato vellow leaf curl virus including GenBank accession

Number AB116631.1.

Table 2. Optimum primers for detection of Tomato yellow leaf curl virus and Genimivirus speciese

No. Primer Sequences Product size (bp)
14 TYLC-C-806-F GCCGCGCCTTTTCTTTTTA 806
TYLC-C-806-R GGTTGCGGTACTGGGCTCATTATC
16 TYLC-C-962-F GCCGCGCCTTTTCTTTTTA 062
TYLC-C-962-R ATACTTGGCTGCCTCCTGATGA
17 TYLC-B985-F GCCGCGCCTTTTICTTITTITATG 085
TYLC-B985-R AAGGCGTTTTCAGTATGGTTCTCA
2 Deng 541 TAA TAT TAC CKG WKG VCC SC 550
Deng 540 TGG ACY TIR CAW GGB CCT TCA CA
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Fig. 5. Specificity test with 6 primers for Tomato yellows leaf curl
virus (TYLCV) against Tobacco leaf curl virus (TLCV) through
Virion Captur/PCR method.

Primers of TY(1,2) and TY-570 made non-specific bands about
TYLCV. Lane 1, tomato infected with TYLCV from Tongyeong
area, showed specificity with primers of Deng (540, 541), TYLC-
C-806, TYLC-C-962 and TYLC-B-985. Tomato infected with
TLCV collected from Iksan area (lane 2) and Jeju area (lane 3)
showed specificity with primer of Deng (540, 541). Lane 4 by
heaithy tomato leaf showed high specificity in all primers. Marker
is a 100 base pair ladder and thick band in the middle has 500 base
pair.

primer¢] Deng(540, 541)& TYLCV$ TLCV| 25 &
o]H o2 A ZZEQ)tH(Table 2). Deng(540, 541) Z&}o]
mol) tha] VC/PCR e o] 7hdElo] GeminivirusE 73
AF el w23 A 3A17F ol el e 4 A HUT

o OF
pA =

el HE LAL Tomato yellow leaf curl virus
(TYLCV)7} EvpgEel] gl £ sja)rt WA st
TYLCVY 3} @A g 9fste sddA] d7A
EAF7IEAA 3 ZPEEA AL E F e 2 A
4 fA7 A7l e o g Fasith TYLCVe o
& Hola Zeto|wE Alatety EEG F4ET 7isel
v =77 28 gle mEL At AA < VC/PCR
A& ol &8 FHA 2 Fatgiet. TYLCV
kg ZefojuE 227 lale] 7} 2 14 En}
B A WAL o]Ls] EolA 7%
93¢ AwelEal, VO/PCR by 8o
ATt o)y F kA Gy BE E
HE 3L A & TLCVE 48z o Geminivirus
ofe] Eold ARAAE F 4F0] HFT ALt
= % Deng(540 541) Zz}lo|ME Geminiviruss % ?lr?:}
4 %= degenerate X ZFo]ME VC/PCRIUTH o] 7t
=k

= ~r-'
I



Enrjzo] @ash TYLCVE] Z7HH Virion Capture(VCYPCR Hghg 237

¥
rat

Sk

Cho, J. D., Kim, 1. S., Kim, H. R., Chung, B. N. and Ryu, K. H.
2006. Convenient nucleic acid detection for Tomato spotted
wilt virus: Virion captured/RT-PCR (VC/ RT-PCR). Res. Plant
Dis. 12: 139-143.

Cho, J. D, Kim, 1. 8., Lee, 8. H. and Chung, B. N. 2007. Triplex
virion capture (VCYRT-PCR for three seed transmissible
tobamoviruses of CGMMYV, ZGMMV and KGMMV
occurring on Curubitaceae. Res. Plant Dis. 13: 82-87.

Czosnek, H. and Laterrot, H. 1997. A world-wide survey of
Tomato yellow leaf curl viruses. Arch. Virol. 142: 1391-1406.

Davino, S., Davino, M. and Accotto, G. P. 2007. A single-tube
PCR assay for detecting viruses and their recombinants that
cause tomato yellow leaf curl disease in the Mediterranean
basin, J. Virol. Methods doi:10.1016/j,jviromet.

Deng, D., McGrath, P. F.,, Robinson, D. J. and Harrison, B. D.
1994. Detection and Differentiation of whitefly-transmitted
Gemini-viruses in plants and vector insects by the Polymerase
chain reaction with degenerate primers., 4nn. Appl. Biol. 125:
327-336.

Shap 2 e 2] 8t 2004, A EWHEE A 4% 236 pp.

Henryk Czosnek. 1999. Tomato yellow leaf curl virus-Israel.
Association of applied biologists. Description No. 368.

Ji, J., Vijavachandran, L. S, Lee, H. I., Oh, T. K., Kim, S. H., Lee,

H. K., Kim, S. C. and Choi, C. W. 2008. Occurrence and
characterization of Tomato-infecting geminivirus in Korea.
Plant Pathol. J. 24: 238 (abstract).

Kim, I. H, Choi, G S, Kim, J. S. and Choi, J. K. 2004.
Characterization of Tomato spotted wilt virus from paprika in
Korea. Plant Pathol. J. 20: 297-301.

Kwak, H. R., Kim, M. K, Kim, M. J,, Ko, §. J,, Lee, S. H., Kim,
1. 8., Kim, K. H., Lee, S. C. and Choi, H. S. 2008. Molecular
characterization of begomovirus infecting Lycopersicon
esculentum in Korea. Plant Pathol. J. 24: 237 (abstract).

Li, R., Salih, S. and Hurtt, S. 2004. Detection of geminiviruses in
sweetpotato by polymerase chain reaction. Plant Dis. 88:
1347-1351.

Moriones, E. and Navas-Castillo, J. 2000. Tomato yellow leaf curl
virus, an emerging virus complex causing epidemics
worldwide. Virus Research 71: 123-134,

Morris, J. 2000. TYLCV datasheet. CSL Plant Health Ref. QIC/
35.

Rojas, M. R., Gilbertson, R. L., Russell, D. R. and Maxwell, D. P.
1993. Use of degenerate primers in the polymerase chain
reaction to detect whitefly-transmitted geminiviruses. Plant
Dis. 77: 340-347.

Wyatt, S. D. and Brown, J. K. 1996. Detection of subgroup I
geminivirus isolates in leaf extracts by degenerate primer and
polymerase chain reaction. Phytopathology 86: 1288-1293.



