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While reaching the start-up phase of an anaerobic digestion (AD) of silage resulting in methane-rich biogas, a functional microbiological com-

munity is formed. The aim here is to characterize the structure and functionality of this microbiome as well as its dynamics during the 

ongoing AD. Through a comprehensive analysis of the community at metagenome, metratrascriptome, and metaproteome levels and a chem-

ical analysis, it becomes possible to identify microorganisms and/or genes as key drivers that provide information about the major factors in 

biogas processes. The focus of interest is the keystone species responsible for the primary hydrolysis of lignocellulosic substrates. 

First results 

Fig. 1: Two 18 L biogas reactors 

Fig. 2: Principal Coordinates Analysis (PcoA) of the Bacteria Community (A) and the Archaea Community (B) 

reaching a steady state phase. Based on medians of identified TRFs (with at least six technical replica). PcoA of 

metaproteome-profiles (E) reaching a Steady State phase is based on identified metaproteins (only metaproteins 

with a total of more than 10 spectra in all samples). The green arrows visualize the successive change of the 

microbial community during fermentation. TRFLP profiles of the archaeal community (D) and bacterial community 

(C) in reactor B during the first 7 months are shown (others, <4%) . 

The PcoA analysis of the TRFLP and metaproteome profiles for the bacterial communities shows noticeable changes during the first five 

months of reactor operation. The steady state phase was reached at month 6 to month 7. The PcoA for the archaeal community reveals a 

more homogeneous group than the bacterial community. In addition, the PcoA of the archaeal community in reactor A suggests a different 

development over time than in reactors B, C and D.  

Further analysis, such as metagenome, 16S rRNA gene amplicon, metatranscriptome NGS as well as 16S rRNA gene full-length sequencing 

will complement these first results to identify the determined TRFs.  
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Methods 

4 biogas reactors  –  A, B, C & D 

Semi-continuously stirred 18 L biogas reactors (CSTRs) 

Daily fed with a mixture of maize (90%) and grass (10%) silages 

Mesophilic AD (38 °C)  

Organic loading rate (OLR): 3.5 g VS L-1 d-1 

 

Biogasreactor setup 


