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Development and Characterization of a TILLING Population in Oat
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Oat, Avena sativa is the sixth most important cereal in the world. However, very few genetic resources are presently available for this important crop. We developed an EMS mutagenised Tilling population for Belinda oat, a very important feed oat in Sweden. Initially, we evaluated the mutagenised population by phenotypic documentation, biochemical staining and RAPD-PCR finger printing. This demonstrated that the mutation density in this population was around one mutation per 20000 bp, the highest density so far observed in any Tilling population. Taking advantage of this mutation density we directly screened for mutations in specific oat genes by DNA sequencing, thus omitting the time consuming and expensive LiCor step. We sequenced ca 70000 bp from the oat AsCslF6 ß-glucan biosynthesis gene from 47 different mutation events and ca 40000 bp of the oat AsPAL gene from 30 different mutation events. From this material we identified 3 mutations in the AsCslF6 gene and 2 mutations in the AsPAL gene. This gives a mutation density of one mutation 20 000 bp, a number in very good agreement with the RAPD-PCR data, demonstrating that RAPD-PCR is a good method to calculate mutation frequency even in a very complex genome like the oat genome. The total population size of individual mutation events is 2880, which in combination with the high mutation density indicates that we most likely will be able to identify mutation from any chosen gene in oat.
