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The filamentous ascomycete Neurospora crassa has served as model eukaryote for over 80 years and has
provided important insights into various biological phenomena such as “one-gene, one-enzyme” research
by Beadle and Tatum who were later awarded a Nobel Prize at 1958. This organism has the unique
genomic defense system repeat-induced point mutation (RIP). RIP detects duplicates sequences with over
500 bp and 80% homology during the sexual phase and generates numerous C:G-to-T:A transition
mutations within both copies. Although RIP is found by Eric Selker almost 30 years ago (Selker et al. Cell
1987) and massive efforts to elucidate RIP were done, the mechanism is almost unknown due to several
technical obstacles.

We developed a screening assay to identify genes involved in RIP using KO libraries generated by
Neurospora KO projects (Colot et al, PNAS, 2006). Using bioinformatics approaches, we select 243
proteins that are conserved in filamentous fungi but not yeasts, are undetectable expression during the
vegetative phase and are predicted to be localized to nuclei. Among them, we identified several genes
essential for RIP including novel histone methyltransferase, chromatin remodeling factor and DNA repair
protein. Furthermore, gene profile analysis reveals that they are specifically expressed at some stage of
sexual phase. Our observation strongly suggests that Neurospora has a series of RIP machineries via
chromatin transactions including histone methylation during the sexual phase.




