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Model system: Biotechnological relevance
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Model system: Fundamental importance
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Integrated omics 
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Laboratory protocol

Roumeet al. ISME J. (2013) 7:110-21

Roumeet al. Methods Enzymol. (2013) 531:219-36
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High-quality biomolecules

Comprehensive cell lysis

proteinsmetabolites RNA DNASmall RNA



Laboratory protocol
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Labor-intensive and operator-dependent

proteinsmetabolites RNA DNASmall RNA
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Systematic measurements

Roumeet al. ISME J. (2013) 7:110-21
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Integrative analyses??
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metabolomics meta-proteomics meta-transcriptomics meta-transcriptomics meta-genomics
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Integrated analysis

Muller et al. Trends in Microbiol (2013) 21:325-33
Muller, Pinelet al. Nat Comm(2014) 5:5603
Narayanasamyet al. Microbial Biotech (2015), 8: 363-368
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Integrative analyses??
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Integrated analysis
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VizBin & Integrated Meta-omic Pipeline (IMP)

proteinsmetabolites RNA DNASmall RNA

metabolomics meta-proteomics meta-transcriptomics meta-transcriptomics meta-genomics



Narayanasamy, Jaroszet al., BioRxiv(2016)
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Database for metaproteomicdata 
searches 

IMPavailableat:

http://r3lab.uni.lu/web/ imp

Integrated meta-omics pipeline (IMP)
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Population lifestyle strategies
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Single-cell level resource usage

Sheik et al. ISME (2016), 10: 1274-1249

Sludge bioreactor High-resolution microscopy
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Roume, Buschartet al. Microbiome and Biofilms (2015), 1:15007
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Community dynamics
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Outlook: From discovery to mechanism

29
Shah et al. Nat Comm(2016) 7:11535



Acknowledgements
Eco-Systems Biology group:
Emilie Muller
Abdul Sheik
Cedric Laczny
Laura Lebrun
Malte Herold
Anne Kaysen
Anna Buschart
et al.

30

PHD-2014-1/7934898

Supervisors:
Paul Wilmes(ESB group)
Jorge Goncalves(System Control group)

Former ESB:
Hugo Roume
Nicolas Pinel
Myriam Zeimes

R3 initiative:
Yohan Jarosz
VenkataSatagopam
Christophe Trefois
Wei Gu
Sergio Coronado
ReinhardSchneider
Sarah Diehl

BioCore:
Patrick May



Phylum-level variation

(16S rRNA)

Heterogeneity

Roume et al. Methods Enzymol. (2013) 531:219-36

31

Metagenomes

(functional annotation)
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