The genome sequence of the basidiomycete fungus Laccaria bicolor provides insights into the mycorrhizal symbiosis
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Mycorrhizal basidiomycete fungi have a highly beneficial impact on plant growth and nutrient cycling in forest ecosystems, but our understanding of the mutualistic mycorrhizal symbiosis is far from complete. Here, we report the 65 million base pair genome sequence of the mycorrhizal fungus Laccaria bicolor. The genome assembly contains ~ 20,000 predicted protein-encoding genes and a very large number of transposons and repeated sequences, which contribute to the large genome size when compared to other sequenced fungal species. We have validated 16,100 gene models by transcript profiling. Analysis of the first eukaryotic genome from a symbiotic organism has provided insights into symbiont biology, including the presence of large lineage-specific multigene families and expanded protein families associated with plant interactions. Amongst unique families are mycorrhiza-induced small-secreted proteins related to fungal effectors. The set of carbohydrate-degrading enzymes shows extreme reduction in the number of enzymes involved in degradation of plant cell wall oligo- and polysaccharides. This reduction affects almost all glycoside hydrolase families, culminating in complete absence of several enzyme families, such as cellulases, pectin and pectate lyases. In contrast, the symbiont possesses a diverse array of secreted proteases, potentially involved in litter decay. The predicted gene inventory of the L. bicolor genome is therefore consistent with the dual saprotrophic and biotrophic behaviour of the mycorrhizal fungus which enables it to grow within both soil and living plant roots.

