
February 19th, 2020

Combined meta’omics reveal links among fungal 
community composition, gene expression, and 

chemical changes in decomposing leaf litter
Marco Guerreiro1*, Stephan Kambach2, Raphael Stoll1, Andreas Brachmann3, Jürgen Senker4, Dominik 
Begerow1, Derek Peršoh1

1Ruhr University of Bochum, Bochum, Germany; 2German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Leipzig, Germany; 
3Ludwig-Maximilians-University of Munich, Planegg-Martinsried, Germany; 4University of Bayreuth, Bayreuth, Germany

* Marco.Guerreiro@rub.de

RUHR-UNIVERSITÄT BOCHUM

aphotoflora.comJean-Pol Grandmont



Introduction – Nutrient cycle in forests

RUHR-UNIVERSITÄT BOCHUM

2Marco Guerreiro | February 19th, 2020



Introduction – Decomposition as a key process in the nutrient cycle

RUHR-UNIVERSITÄT BOCHUM

3Marco Guerreiro | February 19th, 2020



4

Decomposition

Organic matter

Decomposition products

Litter inputs

Decomposition products

Introduction – Controlling factors

RUHR-UNIVERSITÄT BOCHUM

Marco Guerreiro | February 19th, 2020



4

Litter inputs

Decomposition products

Decomposition

Organic matter

Decomposition products

CLIMATE

LITTER 
QUALITY

DECOMPOSER 
ACTIVITY

Introduction – Controlling factors

RUHR-UNIVERSITÄT BOCHUM

Marco Guerreiro | February 19th, 2020



5

Introduction – Climate
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Berg and McClaugherty (2014), Springer
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Schematic view of cellulose
de Souza (2013), InTech

Berg and McClaugherty (2014), Springer
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Schematic view of hemicellulose
de Souza (2013), InTech

Berg and McClaugherty (2014), Springer
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Schematic view of lignin
Glazer and Nikaido (2007), Cambridge Univ. Press

Berg and McClaugherty (2014), Springer
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Original sample
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Introduction – Decomposer activity
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rRNA Active fungal litter communities

467 OTUs

6,054 contigs

69 Litter-degrading CAZymes

294 peaks/sample

442 OTUs

1.3M contigs
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Results – Communities are structured differently
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Results – Different communities encode the same enzymes
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Results – Leaves and litter are chemically distinct
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Similarity among leaf and litter samples according to chemical composition (1H-NMR).
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Results – Chemical composition becomes more similar with 
ongoing decomposition
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Results – Identification of correlative relationships between 
individuals, enzyme transcription and chemical changes
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GH27 = α-galactosidase
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Framework for unveiling 
causative and mechanistic 

relationships
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Results – Different communities encode the same enzymes
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Results – Different communities encode the same enzymes
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Adapted from Allison and Martiny (2008), PNAS


