Application of genotyping-by-sequencing for wheat genetics
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Grain size is a key agronomic trait that contributes to grain yield in wheat. Grain length and width were evaluated in a collection of 170 wheat accessions including cultivars of different geographic origin from Africa and Mexico, across four environments. These accessions were genetically characterized using a genotyping-by-sequencing (GBS) protocol that produced 73,784 single nucleotide polymorphism (SNP) markers. We also genotyped 12 plants of Chinese Spring (CS) and compared the GBS-derived genotype calls to the CS reference genome; among the resulting 1.2M genotype calls,99.9% were in agreement. This indicates that GBS can yield a large amount of highly accurate SNP data to study genetic diversity and perform genome-wide association studies in hexaploid wheat. The genetic diversity analysis performed using this set of SNP markers revealed the presence of six distinct groups within this collection. A genome-wide association study was conducted to uncover genomic regions controlling variation for grain length and width. In total, seven SNPs were found to be associated with both traits, identifying three quantitative trait loci (QTLs) located on chromosomes 1D, 2D and 4A. In the vicinity of the peak SNP on chromosome 2D, we found a promising candidate gene, whose orthologous had previously been reported to be involved in the regulation of grain size in rice. These markers will be useful in breeding for enhanced wheat productivity. 


