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Whole Genome Marker Assisted Selection
Cherry Tomato Breeding to Increase Sweetness by Using
Whole Genome Marker Assisted Selection
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Abstract: The backcross breeding approach for traits of interest can take 6-7 generations. Presently a whole
genome marker assisted selection becomes more advance and affordable. We are interested in a sucrose
invertase controlled by Lin-5 gene which is related to a sweet flavor in cherry tomatoes and at least 3 forms of
alleles were found. This study focused on allele introgression from S. lycopersicum var. cerasiform (‘WVa700’)
to Cherry154 using molecular markers. Plants were selected using a background selection (% Recurrent
Parent, RPP) and incorporated with phenotypic appearance. The result from BC,F, generation showed various
RPP values from 93-64% which in theory would be 75% identical to the recurrent parent. Based on high RPP,
degree Brix and phenotypes, plant with 88.1% RPP and 8.3°Brix was selected. Likewise, plants in BC,F, had
the RPP values varied from 91-81% which, in theory, would be 87.5% identical to the recurrent parent. Two
cherry tomato lines; 9.5°Brix with 89.8% RPP and 9.8 °Brix with 88.4% RPP were selected from BC,F, for a
future breeding program. With a whole genome marker assisted selection technology along with a known target
gene and phenotypic appearance allows a breeding process to be faster within 2-3 generations.
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Figure 1 The crosses of tomato breeding lines between Cherry154 and WVa700

Figure 2 Tomato fruit and tree ;(2a) recurrent line, (2b) donor line, (2c) BC,F, line no. 1, (2d) and (2f) BC,F,
line no.1-10-38, (2e) and (2g) BC,F,line no.1-10-72

Figure 3 The polymorphic bands amplified by dCAPS marker to detect Lin-5 gene in 3% Agarose gel
electrophoresis at 100 voltages for 70 minutes. Lane 1 and 13: 100 bp. Marker, lane 2: Cherry154,
lane 3: WVa700, lane 4, 5, 6, 7: samples from BC,F,, lane 8, 9, 10, 11: samples from BC,F, and
lane 12: dH,O
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Table 1 Characteristics of selected lines in BC1F1 and BC2F1

Lines type RPP SSC(oBrix) Weight (g) Width:Length ratio (cm)
BC,F,
No.1 Semi-determinate type 88.1% 8.3 7.95 0.83
BC,F,
No.1-10-38 Semi-determinate type 88.4% 9.8 6.74 0.73
No.1-10-72 Semi-determinate type 89.8% 9.5 7.73 0.73
CH154 Semi-determinate type 100% 6-7 12 0.73
WVa700 Indeterminate type 0% 8-11 3 0.98
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