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EXAMPLE

IDENTIFYING INDUCED MUTATIONS IN BARLEY MEIOTIC GENES

Malcolm Macaulay1, Miriam Schreiber1, Nicola Uzrek1, Isabelle Colas1, Marta Orlowska2, Martyna Sobczyk2, Luke Ramsay1 and Robbie Waugh1
1The James Hutton Institute, Invergowrie, Dundee DD2 5DA, UK
2 West Pomeranian University of Technology Szczecin, 70-310 Szczecin, Poland

Barley is an important cereal crop having a non-random pattern of recombination which results in around 30% of the genes in the centromeric region not involved in the process of recombination. This is an impediment for both geneticists and likely also for breeders. Recombination occurs during meiosis as unresolved chromosomal crossover. One phenotype which can be observed by disrupting meiotic genes is semi-sterility. In a first attempt to identify genes involved in meiosis and therefore in recombination, we have identified semi-sterile mutants from two independent TILLING (Targeting Induced Local Lesions in Genomes) populations in the barley cultivars Optic and Golden Promise. Using our specific designed target exome capture array which contains baits for 46 meiotic genes we screened around 180 semi-sterile lines per population. We were able to identify mutations within most of our candidate genes from both populations. A first analysis was done using metaphase spread, which can highlight problems during meiosis, already identified some plant lines we would like to follow up. Future work will involve crossing the mutants to the barley cultivar Bowman, analysing if there are any changes in recombination but also trying to identify the exact function those genes might have in barley as transfer of function based on information from other species might not give the correct answers.
