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On the NW´ Black Sea shelf different carbonate build-ups associated with cold
methane seepage were found. These build-ups harbour diverse microbial commu-
nities based on the anaerobic oxidation of methane (AOM), dominated by two ar-
chaeal guilds: ANME-1 (anaerobic-methane-oxidizing communities)/DSS consortia
and ANME-2/greigite-bearing DSS-consortia (1). These microorganisms constitute
the largest sink of methane on earth, but despite of their relevance for the global car-
bon cycle little is known about the biology of AOM.
It is generally accepted that the anaerobic oxidation of methane is coupled to the re-
duction of sulfate. Furthermore phylogenetic and biochemical analyses suggested that
ANME-archaea have supposedly reversed the methanogenic pathway, where the fi-
nal step is catalyzed by the methyl-coenzyme M reductase (MCR) (2,3). Immunogold
labeling of microbial mats with a specific antibody against the coenzyme M reduc-
tase revealed that this specific enzyme was located in both ANME-1- and ANME-
2-archaea. This is in accordance with the hypothesis that two enzymes, structurally
similar to MCR from methanogens, are present in both organisms, catalyzing either
methane oxidation or methanogenesis (4). The data also show that MCR-like enzymes
are not only encoded in the genomes of ANME-1 and ANME-2, but are, in fact, ex-
pressed at high levels. Due to the fact that MCR is a Ni-based enzyme, it is supposed
that a Ni anomaly within methane-related carbonates is a good proxy of AOM. High
Ni-amounts in the methane-related carbonates mean supposedly that MCR-like en-
zymes are enriched within CaCO3-forming microbial mats.
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