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ABSTRACT 

The present investigation was carried out to study molecular 

marker are known to confer resistance to tomato yellow leaf curl virus 

(TYLCV) in some local and hybrid  Fourteen tomato accessions 

namely,  Jubilee, Peto86,Super Strain B, Advantag, Edkawi, super 

Bader, Tempo, Azteca, G.5, G.S, Nada, 9062, 9065, 9064. The plants 

were grown in under greenhouse conditions, open field and test for 

reactions to TYLCV.  

The resistance to TYLCV disease in the tomato accession linked to 

Ty-2 gene. All the plants in the studs one band only 800 bp were 

susceptible to the disease; expat 9064 two bands 800bp and 900 bp 

were resistant. 

Conclusively, the use of methods of molecular markers to 

identify resistant varieties and sensitive to viruses. Moreover, the use of 

modern molecular methods to identify the local plant varieties with jam 

and before inclusion in breeding programs to save time and effort and 

money. 
         Key words: Molecular, Resistance, Tomato Yellow Leaf Churl Virus. 

  

INTRODUCTION 

Tomato, Lycopersicon esculentum, is one of most important vegetable 

crops in the world, with an annual production of more than 160 million tons 

and it is currently the most highly consumed vegetable in the world. 

Tomatoes and tomato-based products are considered as healthy foods for 
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several reasons (Suarez et al., 2008). Tomato is one of the most important 

vegetable crops grown in Egypt for fresh consumption and processing. 

Tomatoes are grown all year seasons round in Egypt (515000 Feddan 

/ 8 575000 Ton) (FAO.2013); the tomato is grown both in open cultivation 

and in green houses for commercial and home use. Virus diseases 

occasionally cause serious damage and large economic losses. The amount 

of loss can vary from 5% to 90% depending on the virus disease involved, 

the strain of the virus, the variety of tomato, the age of the plant at 

infection time, the temperature during disease development, the presence 

of other diseases, and the extent that viruses have spread in the planting 

(Averre and Gooding, 2000). 

Tomato yellow leaf curl disease is one of the most devastating 

tomato diseases in the Mediterranean area. It can be caused by a complex 

of closely related viruses. They constitute a group of small monopartite 

single stranded DNA begomoviruses belonging to the Geminiviruses 

family (Stanley, 1985; Navot et. al., 1992). They are transmitted by the 

whitefly Bemisia tabaci in a circulative manner (Cohen and Nitzany, 

1966). Symptoms of the disease consist of a more or less prominent 

upward curling of leaflet margins, reduction of leaflet area and yellowing 

of young leaves, together with stunting and flower abortion (Moriones and 

Castillo, 2000).  Since 1980s molecular markers are being widely used as 

a major tool for molecular breeding of tomato (Barone, 2008). More than 

40 genes (including many single genes and quantitative trait loci, Q.T.L) 

that confer resistance to all major classes of pathogens have been mapped 

on the tomato molecular map (Grube et. al., 2000). The H24 resistance 

factor, named Ty-2 was reported to be associated with an introgression 

from TG36 (84 cM) to TG26 (92 cM) (Hanson et. al., 2006). This 

polymorphic marker was chosen to screen the segregating populations that 

were screened at AVRDC with a biological assay for resistance to 

TYLCV (Ji et.al., 2007 and Mohmed and Palchamy 2012). 

           Therefore, this study aimed to molecular screening for Ty-2 gene 

using a T0302 marker linked to Ty-2, and analyzing the genetic of 

resistance to TYLCV in tomato genotypes. 
 

MATERIALS AND METHODS 
 

Plant material  

 Fourteen tomato accessions were used in this study, as summarized  

in Table 1. The  experiment  was  conducted  at  Genetic Engineering and  
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Table 1. Genotypes, Accessions and Sources of tomato plants used in this 

study. 

Sources Accessions Genotypes No. 

ARC, Egypt 

Jubilee 

L. esculentum 

1 

Peto 86 2 

Super Strain B 3 

Advanteg 4 

Edkawi 5 

Super Bader 6 

NGB, Sweden Tempo (LA 2050) 7 

Commercial hybrid 

Azteca 8 

G.5 9 

G.S 10 

Nada 11 

9062 12 

9065 13 

9064 14 

ARC: Agricultural Research Center, Horticulture Research Institute,  El- Dokki, 

Giza, Egypt.         NGB: Nordic Gene Bank, Sweden. 

 

Biotechnology Research Institute (GEBRI) Molecular Biology Department, 

University of Sadat City, Egypt. 
 

DNA extraction : 

DNA isolation and purification was carried out using CTAB (Cetyl-

tetramethyl ammonium bromide) method, according to Murray and 

Thompson (1980). Fresh Leaf tissues (200mg) were ground to fine powder in 

liquid nitrogen using sterile, pre-cooled mortars and pestles. The powder was 

transferred to a 1.5ml microcentrifuge tube containing 0.6ml of pre-warmed 

(65°C) DNA extraction buffers. Suspension was incubated at 65°C for 30 

min with intermittent swirling after which equal volume of chloroform: 

isoamyl alcohol (24:1) was added and mixed by gentle inversion for 5 min. 

The content was then spun at 15,000 rpm for 10 min. The aqueous phase was 

transferred to a fresh 1.5 ml microcentrifuge tube. Then, 0.6ml of chilled 

isopropanol followed by quick and gentle inversion and incubated at - 20°C 

for 30 min was added. The precipitated DNA was pooled out using wide bore 

tips, and further centrifugation was done for the supernatant at 10,000 rpm 
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for 10 min. The DNA pellet was washed twice with 70% ethanol, air dried 

and dissolved in 100 μl TE buffer. 
 

SCAR marker linked to the TYLCV resistant gene, TY-2,in tomato: 

All the procedures for PCR and for the separation of amplified products 

were carried out as described Mohamed, S. M., palchamy, K.(2012). 

T0302F and T0302R primer was used to assays locus, TY-2,in tomato 

Sequence of marker used in this study in Table 2. 
 

Table 2. Sequence of marker. 

Marker  Primer sequence  

 

T0302 

 

     TGGCTCATCCTGAAGCTGATAGCGC 

R    AGTGTACATCCTTGCCATTGACT  
 

 

PCR amplification  

The PCR reaction was carried out in a total volume of 2  μl containing  

10x buffer recommended by suppliers, 2.  mM MgCl2, 0.  μM of each 

primer, 0.4 mM dNTPs, 1 U of Taq DNA polymerase and 40 ng of template 

DNA. The amplification was carried out in PCR thermocycler machines from 

Biometra (T-Gradient Thermoblock). PCR cycles were 94°c for 4 min, 35 

cycles of 94° C for 30s, 55° C for 1min and 72° C for 1 min, followed by an 

extension step of 10 min at 72° C.  

 

Gel electrophoresis  

Agarose (1.5%) was used for resolving the PCR products and 1 kb 

DNA marker as a standard DNA were used in the present study. The run was 

performed for 1 hour at 50 volt in SDE-PLAS submarine (10 cm x 10 cm). 

Bands were detected on UV-transilluminator, photographed by Gel 

Documentation System and were analyzed using the Phortix Program. 

 

RESULTS AND DISCUSSION 
 

T0302 screening of Ty-2 was carried out using genomic DNA from 

tomato accessions. Electrophoretic patterns of the fragments amplified by 

PCR from genomic DNA using the primer T0302 shown in (Figures 1). 

T0302 marker fragments were amplified from the genomic DNA of Fourteen 

accessions of tomato. The nucleotide sequences of the primer pairs used for 

amplifying the fragments are shown in (Table 2).   
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Figure 1. Agarose-gel (1.5%) electrophoresis stained with ethidium bromide shows 

products amplified with primer T0302from genomic DNA of 

Fourteen tomato accessions. 

 

 

Upon PCR amplification (using annealing temperature of 55°C) two  

bands was observed in (Figure 1), the amplified product was approximately 

800 bp and 900 bp in length as expected according to analysis by Phoretix 

Program 1D Gel Analysis Software Version 4.01(Table 3). All tomato 

varieties shown one band expect commercial hybrid 9064 observed two 

bands 800 bp and 900 bp (Figure 1). T0302 primer was tested with 

germplasm gave the 900 bp and 800bp fragment (Figure 1). T0302F/T0302R 

primer effectively detected the two genotypes, ty2/ty2 800bp and Ty2/Ty2 

(800bp and 900bp) (Hanson, 2006; Mohmed and Palchamy, 2012). 

 

 

 

 

 

 

   1.  Jubilee    6. super Bader 11.  Nada 

2 Peto 86                7.  Tempo (LA 2050) 12. 9062   

3.  super Strain B        8. Azteca 13. 9065 

4. Advantag 9. G.5 14. 9064 

5. Edkawi 10. G.S  

M: 1 kp DNA marker 100 bp – 1000 bp) 
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Table 3. PCR patterns of fourteen tomato accessions. 

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1000               

900 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

800 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

700               

600               

500               

400               

300               

200               

100               

 

Conclusively, the use of methods of molecular markers to identify 

resistant varieties and sensitive to viruses. Moreover, the use of modern 

molecular methods to identify the local plant varieties with jam and before 

inclusion in breeding programs to save time and effort and money. 

 

 

 

 

Reaction to TYLCV 
Genotypes 

Ty-2 
Accession No. 

Susceptible -/- Jubilee 1 

Susceptible -/- Peto 86 2 

Susceptible -/- Super strain B 3 

Susceptible -/- Advantag 4 

Susceptible -/- Edkawi 5 

Susceptible -/- super Bader 6 

Susceptible -/- Tempo (LA 2050) 7 

Susceptible -/- Azteca 8 

Susceptible -/- G.5 9 

Susceptible -/- G.S 10 

Susceptible -/- Nada 11 

Susceptible -/- 9062 12 

Susceptible -/- 9065 13 

Resistant +/+ 9064 14 
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التوصيف الجزيئي لمقبومة اصنبف الطمبطم لفيروس اصفرار و تجعد 

 الاوراق في مصر

 
 ،** ، عدء  عدعد اادوالخيرامبل احمد عبدد العزيدز ** ،السيد عبد الخبلك العبسبوى *

 تبمر محمد رشدى **

حيتوممت  –توهممذ معهسذ ممت معاسمو ممت ن معخيساعاح ممي معة ا ممت  -* قسمما معلوماتيح ممت معة ا ممت 

 تصش. – عسيدمثتذ ست م

حيتومت  –توهذ معهسذ مت معاسمو مت ن معخيساعاح مي معة ا مت  - معب اعاح ي معخض ئ ت ** قسا 

 تصش. – تذ ست معسيدمث

 

 الملخص

هزه معذسم ت لاخخبيس معام ليث معخض ئت معخيصت بخ سيث معلقينتت عف شنط  أحش ج

 مصفشمس ن حخوذ ملانسمق فى مسبوت عشش  صسف تن معطليطا معلةم ت ن معهخمن ن همى

Jubilee,  Peto 86, Super  Strain B, Advanteg , Edkawi , Super 

Bader, Tempo(LA 2050),  Azteca,  G.5, G.S, Nada, 9062, 9065 

and 9064.  ن معخى  حا صسمعخهي فى  معةقل معلفخاد ن معصابت نحما علمل فةمج عخم ن

TY2 عمف شنط.  معلقينم 

قيعذة نخ يماح ذ ت ن معخى حمذ   088حل ع ملاصسيف حةج معذسم ت مظهشث معةضته 

معممزا مظهممش معةضتممت  4809تيعممذم معصممسف ˛ عمممى مه هممزه ملاصممسيف لسي ممت عمف ممشنط

 قيعذة ن يماح ذ ت ن معمخيه حذ  عمى مه هزم معصسف تقينم عمف شنط. 488قيعذة ن  088

 :التوصية

* م ممخخذمم طممشق معام ممليث معخض ئ ممت عمخوممشف عمممى ممصممسيف معلقينتممت ن معةسي ممت 

 عمف شن يث.

* م خخذمم معطشق معخض ئ ت معةذ ثت  عمخوشف عمى ممصسيف معلةم مت عمذا تشبمى معسبميث 

 عخشب ت عخاف ش معاقج نمعخهذ ن معلي .نرعك قبل إدخيعهي فى بشمتج م


