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ABSTRACT

Tomato yellow leaf viral disease (TYLCV) is one of the most damaging agents that causes very high yield losses
worldwide and has spread to most parts of Iran. Numerous strategies have been developed to combat this disease, but
these methods have been practically ineffective. In order to investigate the role of transmission and combination of
TY-2 and TY-1/3 gene loci in a number of sensitive and desirable line, the present study was performed. Results
showed that the lines containing the two TY-2 and 7Y-1/3 gene loci experienced less damage regarding chlorophyll
content and total protein content. In the study of proline content and PAL gene expression, it was observed that lines
containing two gene loci showed lower levels of proline and gene expression. Also, in order to detect viral infection
by polymerase chain reaction (PCR) using specific primers, it indicated that the virus genome does not replicate in
the lines containing both gene loci. In general, the results of this study indicate the high role of the presence and
pyramiding of two gene sites 7Y-2 and 7Y-1/3 in order to create resistance in tomato against TYLCV and lead to a
reduction in damage against this virus.
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Figure 1. Oscar primers to identify and trace two gene loci 7Y-2 (T0302) and TY-1/3 (P6-25) in different tomato genotypes.
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Figure 2. The various steps of the correctional program in order to make resistance to the TYLCV virus.
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Table 1. Specifications of primers used.

Reverse Reference

Gene Name Forward
PAL F-ACGGGTTGCCATCTAATCTG
B-tubulin F-AACCTCCATTCAGGAGATGTTT
TYLCYV sense/ antisense F-CGCCCGTCTCGAAGGTTC
T0302 F-TGGCTCATCCTGAAGCTGATAGCGC

P6-25 F- GGTAGTGGAAATGATGCTGCTC

R-AGCTCTTTTCCTGGCTGAAA
R-TCTGCTGTAGCATCCTGGTATT
R-GCCATATACAATAACAAGGC

R- AGTGTACATCCTTGCCATTGACT

R- GCTCTGCCTATTGTCCCATATATAACC

Aime et al., 2013
Aime et al., 2013
Pico et al., 1998
Garcia et al., 2007
Jietal., 2007
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Figure 3. Electrophoretic resulte of PCR products using a pair of sense and antisense primers (Pico et al., 1998) in 1%
agarose gel.
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Table 2. Mean comparison of chlorophyll a, b and total, carotenoids, proline and total protein of tomato lines.

Genotypes Chlorophylla  Chlorophyll b
(Line) (mg/g FW) (mg/g FW)

Total chlorophyll ~ Carotenoids Proline
(mg/g FW) (mg/g FW) (umol/g "'FW) (mg/g FW)

Total protein

Line of control (-,-) (1096 +£0.5) ©  (4.90£0.53)°
Line128 (-,-) (12.10£05) ¢ (6.89+0.5)°

Line 7(TY -2) (1432+0.6)¢  (8.35+0.49)°
Line 6(TY -2. TY-1/3) (18.33+0.5)* (10.80+0.6) *
Line 119(TY -2. TY-1/3) (17.87+0.7)* (10.21 £0.51)
Line 17(TY -2. TY-1/3)  (17.92+0.6)® (11.12£0.6)*
Line 85(TY -2. TY-1/3) (17.55+0.5)°  (10.43 +£0.52)"
Line 141(TY -2. TY-1/3) (18.40£0.5)* (10.17 £0.5)"
Line 189(TY -2. TY-1/3) '18.21+0.5)® (10.85+0.51)
Line 210(TY -2. TY-1/3)  (18.69+0.5)* (11.270.58)*

(15.86+0.5)°
(18.99+0.64)¢  (3.70+0.4) ¢ (10.25+0.9)°  (7.433 £0.63)°
(22.67+0.63)¢  (4930.62)¢ (9.01£0.6)™  (8.98+0.5)"™

(292406)°  (11.55403)"  (4.860.75)"

(29.14+0.5)™  (7.2240.5) *  (6.86+0.4)*  (10.99 £0.5)™
(28.00£0.95)°  (6.65£0.65)°¢ (7.306+0.35)¢ (10.85+0.7)
(29.05 +0.5) ﬂbb (7.95 £0.5) : (7.763 10.3)1 (10.9310.65? 2:’
(27.98 + 0.95) (7.64+0.35)™  (6.99 £0. 25) (10.96 0.6’
(28.39£0.7)™  (8.19%0.7) *®  (8.126 +0.39)¢  (11.69 £0.8)*
(29.07£0.4)™  (7.35+0.39) ™  (6.916+0.3)¢ (11.19 %%
(29.97 +£0.4)*

(8.8840.5)*  (7.703 £0.45)%  (12.11 £1)*

W5l 2,0 0 Jleisl e 10 (g)ls pme @gldy S i B SO Blas L gla ke gt o 40

In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level.
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