Assessment of genetic diversity among Ethiopian barley (Hordeum vulgare L.) of different regional and temporal background using SNP markers
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Abstract

Barley is among the oldest crops cultivated in Ethiopia in wide coverage. We present a report on Genotyping-by-Sequencing (GBS) of Ethiopian barley landraces in order to make population genetics analysis of currently growing landraces and those which were conserved in gene bank. In total 222 barley genotypes were considered for this study. DNA samples were subject to double-digest by ApeK1 and Hind III enzymes. After sequencing, raw read was checked for major quality parameters by FastQC and barcode splitting, sequence reads were filtered for sequencing artifacts and low quality reads (preprocessing) with custom Phyton scripts, bwa and FastQC. The pre-processed reads were aligned to genome of barley cultivar Morex using bwa. SNP calling was performed with SAMtools, bcfutils, vcfutils and custom Phyton scripts. The .vcf file was parsed to filter out SNP positions with a coverage of at least 30, where by at least ten reads had to confirm the variant nucleotide. Positions not fulfilling these criteria were marked and considered as missing data. DAPC showed genotypes differentiated between four clusters according to the Bayesian information criterion. In the analysis, seven principal components and three discriminate functions were retained that explained 40.8% of the variance. Values of observed heterozygosity (Ho) ranged from 0.250 to 0.337 and were higher than the expected heterozygosity (He) that varied from 0.180 to 0.242 in genotypes of all origins. The inbreeding coefficient (FIS) values ranged from -0.240 to -0.639 across the regions and were also higher and negative suggesting excess out crossing than the expected ones. High Fst values were observed between clusters suggesting high genetic differentiation among the genotypes tested though differentiation was not based on location. In addition, genetic differentiation computed based on the predetermined location suggested weak differentiation among the groups.
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