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Nitrogen cycle

(Kuypers et al., 2018; Gruber & Galloway, 2008)
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90% of nitrogen removed
–> lakes act as nitrogen sinks

(Bernhardt, 2013; Finlay et al., 2013) 



Nitrogen fluxes in lakes



Nitrogen transformation processes
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How to catch benthic microbes?






Metagenomic approach

Quince, Walker et al. (2017); https://www.sciencemag.org/features/2014/06/explosion-bioinformatics-careers; https://www.illumina.com/; http://howbiotech.com/
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oligotrophic vs eutrophic lake
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Higher denitrifcation in 
eutrophic lakes
(Finlay et al. 2013)



Porewater concentrations
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Microbial community composition
EUTROPHIC OLIGOTROPHIC

Significant difference between
the sampling locations



Nitrification
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Denitrifcation potential
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Graf et al. (2014)
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Summary
EUTROPHIC OLIGOTROPHIC

Nitrogen removal 
efficiency 33%

Nitrogen removal 
efficiency 66%
Müller et al. (2021) N2 loss Müller et al. (2021)

nirS:nirK

Seasonal changes in porewater chemistry
-

Spatial changes in taxonomical and functional footprint

Metatranscriptomics, Proteomics



Chapter II
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Organic matter experiment



Thank you and…
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