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Microorganisms in the typical anaerobic digestion system of
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Abstract: The facultative anaerobic and strict anaerobic microorganisms enriched and acclimated during the anaerobic
digestion process are crucial for the efficiency of the anaerobic digestion system. Most of the problems encountered during
running anaerobic digestion processes could be effectively improved via stimulation of microbial metabolic activity. Benefited
from the rapid development of microbiome techniques, deeper insights into the microbial diversity in anaerobic digestion
systems, e.g. the microbe-microbe interactions and microbe-environment interactions, have been gained. A complex and
intricate metabolic network exists in the anaerobic digestion system of solid organic wastes. However, little is known about
these interactions and the underlying mechanisms. This review briefly summarized the representative interactions between
microbial communities during anaerobic digestion process discovered to date. In addition, typical issues encountered during
the anaerobic digestion of solid organic wastes and how microbes can tackle and alleviate these issues were discussed. Finally,
future priorities on microbiome research were proposed based on present contribution of microbiome analysis in anaerobic
digestion system.
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(A) Methanogenesis (B) Homoacetogenesis (C) Syntrophic acetate oxidation
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Fig. 1 Classical metabolic pathway of methanogenesis, homoacetogenesis and SAOP'***!l  FWD:
formyl-methanofuran dehydrogenase; FTR: formylmeth-anofuran-H,;MPT formyltransferase; MCH: methenyl-H,MPT
cyclohydrolase; MTD: Fy,-dependent methylene HyMPT dehydrogenase; MER: Fyy-dependent methylene-H,MPT
reductase; MTR: Na'-translocating methyl-H,;MPT-coenzyme-M-methyltransferase; MCR: methyl-coenzyme M
reductase; HyMPT: tetrahydromethanopterin; THF: tetrahydrofolate; CoFeSP: corrinoid iron-sulphur protein; FDH:
formate dehydrogenase; FTS: formate-THF synthetase; MeTC: methylene-THF cyclohydrolase; MeTD: methylene-THF
dehydrogenase; MeTR: methylene-THF reductase; MeTF: methyltransferase; ACS: acetyl-CoA synthase; CD: CO
dehydrogenase; PTA: phosphotransacetylase; AK: acetate kinase.
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Fig. 2 Timeline for the development of omics-based technologies applied to anaerobic digestion®**'** FISH:
fluorescence in situ hybridization; DGGE: denaturing gradient gel electrophoresis; T-RFLP: terminal restriction
fragment length polymorphism; eqicPCR: emulsion, paired isolation, and concatenation polymerase chain reaction.
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