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Conversion of an RAPD Marker to Co—dominant SCAR

Marker and Its Application in Marker—assisted Selection
for Fusarium Crown and Root Rot (Frl) Resistance in Tomato
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Fusarium crown and root rot of tomato (Solanum lycopersicum) is
the disease caused by the fungal pathogen Fusarium oxysporum f. sp.
radicis-lycopersici (FORL). The most effective way to control this disease
is to plant varieties resistant to Fusarium crown and root rot. Marker
tightly linked to Frl could be assisted in breeding program to introgress
crown rot resistance into new varieties. In this study, we converted a
published RAPD marker (UBC#116) linked to Frl (Fazio et al., 1999)
into codominant SCAR marker. The marker was used to genotype 96
tomato germplasm of National Institute of Horticultural and Herbal
Science (NIHHS). Among germplasm, 24 lines carried resistant allele.
Published RAPD (UBC#116) and converted co-dominant SCAR markers
provided consistent results. Three tomato lines, which have not intense
resistant fragments using UBC#116, shown heterozygous pattern using
SCAR marker. Our result demonstrates the usefulness of the codominant
SCAR marker for marker-assisted selection (MAS) for Fusarium crown
and root rot resistance in tomato.
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A large amount of single nucleotide polymorphisms (SNPs) studies
has been collected from work on humans, animals, and major crops
including rice, soybean, Chinese cabbage, etc. But the number of SNP
studies in cabbage has been limited. This present study was to evaluate
the utilization possibility of 8,000 SNP primers, which we designated
as molecular markers linked to disease resistance based on Brassica
rapa genome, it may be possible to apply them to B. oleracea. Total
425 of those primers developed from B. rapa genome were identified
that can be applied to B. oleracea. As the results of gene ontology
annotation were analyzed between the SNP primers sequence of B.
rapa and the sequence data of B. oleracea genome registered in NCBI
database using BLAST, 256 genes which those matched for SNP primers
sequence of B. rapa were found in B. oleracea genome and were
classified into 3 groups of functional catalogue (FunCat) that related
to molecular function (64 genes), biological process (96), and cellular
component (96). These results provide valuabe informations that can
be used in cabbage genetics and breeding programs.
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