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Tomato yellow leaf curl virus (TYLCV), transmitted exclusively by the whitefly (Bemisia tabaci) in a
circulative manner is one of the most important virus in tomato. Since the first report of TYLCYV incidence in
Korea in 2008, the virus has rapidly spread nationwide. TYLCYV currently causes serious economic losses in
tomato production in Korea. Early detection of TYLCYV is one of the most important methods to allow
rouging of infected tomato plants to minimize the spread of TYLCV disease. We have developed an ultra-
rapid and sensitive real-time polymerase chain reaction (PCR) using a new designed real-time PCR system,
GenSpectorTM TMC-1000 that is a small and portable real-time PCR machine requiring only a 5 pl reaction
volume on microchips. The new system provides ultra-high speed reaction (30 cycles in less than 15 minutes)
and melting curve analysis for amplified TYLCYV products. These results suggest that the short reaction time
and ultra sensitivity of the GenSpector™-based real-time PCR technique is suitable for monitoring epidemics
and pre-pandemic TYLCYV disease. This is the first report for plant virus detection using an ultra-rapid real-
time PCR system.
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Table 1. Primer pairs and their nucleotide sequence used to PCR and real-time PCR for detection of Tomato yellow leaf curl virus

Method Primer Sequence (5'-3") Product size (bp)
PCR TYLCV-1f GTCAACCAATCAAATTGCATCCTCAA 1
TYLCV-Ir-2 GTCCAAAATCCATTGGGC
Real-time PCR, Ultra-rapid TYLCV-f2 ATCGTCGCTTGTTTGTGCCTT 109
real-time PCR TYLCV-r2-1 TAATCATTTCCACGCCCGTCT
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Fig. 1. Ct value of real-time PCR products and agarose gel electrophoresis of PCR products. Templates were 10-folded serially diluted
TYLCYV coat protein gene. (A) Standard curve for 10-fold serial dilution of templates. Regression equation was calculated as Y =—5.309X +
54.559 and regression coefficient (R?) was 0.964. (B) Same size PCR products were shown in agarose gel electrophoresis (109 bp).
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Table 2. Result of ultra-rapid real-time PCR for TYLCV detection
Reaction time (sec.) . b
Sample - - - Total time Ct value® Tm value
Denaturation Annealing Extension
TYLCV coat 10 10 10 37:35 13.09 83.45
protein gene 5 5 5 28:20 16.56 83.78
(100 pg) 3 3 3 15:29 17.0 84.50

*Threshold cycle (Ct) reflects the cycle number at which the fluorescence generated within a reaction crosses the threshold. It is inversely

correlated to the logarithm of the initial copy number.

Melting curve analysis is an assessment of the dissociation-characteristics of double-stranded DNA during heating. As the temperature is raised,
the double strand begins to dissociate leading to a rise in the absorbance intensity, hyperchromicity. The temperature at which 50% of DNA is
denatured is known as the melting point, though it is an inaccurate term as it has very little to do with a traditional melting point.
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Fig. 2. The amplification of TYLCV specific gene by ultra-rapid real-time PCR. Ultra-rapid real-time PCR was set up with 3 steps
(denaturation, annealing and extension) and 30 cycles. Times of 3 steps were 3, 3 and 3 seconds, respectively. (A) Ct value curve. Ct
value was recorded around 17.0 cycles. (B) Melting temperature analysis. Reduction of fluorescence and —dF/dt in 60—90°C.
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Fig. 3. Diagnosis of TYLCV from tomato leaves using PCR and ultra-rapid real-time PCR. (A) agarose gel electrophoresis of PCR
products amplified using two kind of primer pairs (Lane 1; TYLCV-1f, TYLCV-1r-2 and Lane 3; TYLCV-f2, TYLCV-r2-1), Lane 2 and
4; Negative control. (B) The CT values of infected plant sample were computed 15.25. (C) Melting temperature was analyzed from 70°C

to 90°C. Tm values were calculated as 84.43°C.
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