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Abstract
Since Frank’s “mycorrhizal decomposition” theory, there has been a lot of debate on the role
of ectomycorrhizal fungi (ECM) on C and nutrient cycles. The generally accepted view was that
ECM fungi were depending on the degradation of the lignocellulose by saprophytic fungi to
access organic nitrogen. This assumption was supported the facts that ECM had much lower
enzyme activities than saprophytes, and that drastic reductions of gene families involved in
lignocellulose degradation were observed in ECM genomes.
Several recent studies shed a new light on this postulate. A set of various approaches
(genomics, transcriptomics, secretomics, enzyme assays and advanced substrate chemical
characterization) were combined to examine in a more comprehensive way the involvement
of ECM in soil organic matter decomposition. First results on a model ECM species showed
that it had a significant capacity to depolymerize polysaccharides and oxidize lignin building
blocks while retrieving N from soil organic matter. These processes involved mechanisms
similar to what we know from saprophytic brown-rot fungi, and were generated at least to
some extent by redox cycling of a pigment. However, contrary to their saprotrophic
counterparts, the ECM fungus lacked the genes to convert the degraded carbohydrates into
energy. Moreover, the degradation of soil organic matter by this ECM species was dependent
on the presence of a simple sugar source. Extension of this experiment to an array of
supplementary ECM and saprotrophic fungi showed that all species were able to degrade the
organic matter to a significant extent, but that they were doing so using a large variety of
enzyme combinations.
Altogether, these results makes us reconsider the role ECM fungi play in the recycling of the
organic matter.

