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Abstract:

The anaerobic oxidation of methane (AOM) with sulfate is currently a hot topic in
microbiology (1). The enzyme catalyzing the methane activation step has tentatively been
identified as a homolog of methyl-coenzyme M reductase (MCR) that in methanogenic
archaea catalyzes the methane forming step. And indeed purified MCR from methanogens
has recently been shown to catalyze the conversion of methane into methyl-coenzyme M
with apparent Vmax and KM values consistent with the observed in vivo kinetics of AOM with
sulfate (2, 3). However, whether the MCR homolog uses the same coenzymes as the
enzyme from methanogens remained unknown. We report here on the crystal structure at
2.3 Å resolution of one of the MCR homologs purified from Black Sea microbial mats
catalyzing AOM with sulfate (4). The crystallized enzyme was identified by its primary
structure and by its modified F430 prosthetic group as belonging to the ANME-1 group of
methanotrophic archaea involved in AOM with sulfate. The secondary, ternary and
quaternary structures of the crystallized enzyme are almost identical to those of MCR from
methanogenic archaea. The enzyme contains bound coenzyme M and coenzyme B.
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