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Anaerobic digestion
ORGANIC POLYMERS

proteins, polysaccharides, lipids

OLIGOMERS & MONOMERS
amino acids, sugars, fatty acids

INTERMEDIATES
propionate, butyrate, alcohols

hydrolysis (acidogenesis)

acetogenesis

fermentation

4H2 + CO2 CH4 + 2H2O
4HCOO- + 4H+ CH4 + 3CO2 + 2H2O

CH3OH + H2 CH4 + H2O

methanogenesis
CH3COO- + H2O      CH4 + HCO3

-

4RCH3 + 2H2O      4RH + 3CH4 + CO2



Measurement approaches

DNA metagenomics stable presence not activity
copy number

RNA metatranscriptomics activity related unstable
copy number

protein metaproteomics activity related complex

metabolites metabolomics responsive to 
rapid changes

rapid changes
complex

challenging analysis

PROS CONSThe central dogma



Tao et al (2019) Applied Energy 247:670-81 

In situ biomethanisation

acetoclasticmethylotrophic hydrogenotrophic

4H2 + CO2 CH4 + 2H2O

CH3COOH      CH4 + CO2

CH3OH + H2 CH4 + H2O

qPCR metagenomics



Feed-rate dynamics

2gL-1d-1 3gL-1d-1 4gL-1d-1 5gL-1d-1



Feed switch at scale 4 months



Methanogen changes

Methanosaetaceae Methanosarcinaceae



Future work - BONCAT

Yumechris AmekanHatzenpichler et al (2016) PNAS 113:E4069-78 



Future work - Metabolomics

Sarah Forrester
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