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Assessment of genetic diversity of wheat genotypes 
by resistance gene analog-EST markers
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ABSTRACT. Resistance gene analog-expressed sequence tag 
(RGA-EST)-based markers have been used for variety discrimination 
and studies of genetic diversity in wheat. Our aim is to increase 
the competitiveness of public wheat breeding programs through 
intensive use of modern selection technologies, mainly marker-
assisted selection. The genetic diversity of 77 wheat nucleotide 
binding site (NBS)-containing RGA-ESTs was assessed. Resistant 
and susceptible bread wheat (Triticum aestivum) genotypes were 
used as sources of DNA for PCR amplifications. In our previous 
studies, the F2 individuals derived from the combinations PI178383 
x Harmankaya99, Izgi2001 x ES14, and Sonmez2001 x Aytin98 
were evaluated for yellow rust resistance at both seedling and adult 
stages to identify DNA markers. We have now examined the genetic 
variability among the resistant and susceptible Turkish wheat cultivars 
for yellow rust disease and the mean genetic distance between the 
cultivars. The highest similarity was 0.500 between Harmankaya99 
and Sonmez2001. The lowest similarity was 0.286 between Aytin98, 
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PI178383 and Aytin98, ES14. A relatively high level (49.5%) of 
polymorphism was observed with 77 RGA-EST primers across the 
six wheat genotypes, despite the fact that all of them were local 
cultivars from geographically close locations. RGA-EST sequences 
were compared by BlastX algorithms for amino acid sequences to 
determine the polymorphic categories among the combinations. 
BlastX analyses of six RGA-ESTs that gave polymorphic patterns 
for all combinations were NBS-LRR class RGA, NB-ARC domain 
containing protein, NBS-type resistance protein RGC5, NBS-LRR-S/
TPK stem rust resistance protein, and putative MLA1 proteins, while 
38 RGA-EST gave a monomorphic pattern.
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