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INTRODUCTION 

After methane, ethane is the second most common compo- 
nent of natural gas and, like methane, is chemically unreactive. 
Biological consumption of ethane under anaerobic conditions 
is suggested by geochemical profiles of marine hydrocarbon 
sources and ethane-dependent sulfate reduction in sludge. 
However, the microorganisms and reactions that catalyze this 
process remain unknown to this day. Other members were sul- 
fate-reducing Deltaproteobacteria. Therefore, ethyl coenzyme 
was identified as an intermediate by liquid chromatography 
tandem mass spectrometry. Proteogenomics further suggests 
that the oxidation of the intermediate acetyl-coenzyme to his 
carbon dioxide occurs through the Wood-Ljungdahl oxidation 
pathway. Archaeal identification using ethane fills a gap in our 
knowledge of microorganisms that specifically oxidize mem- 
bers of the homologous alkane series in the absence of oxy- 
gen. Detection of phylogenetic and functional genetic markers 
associated with Ca. The Argoarchaeum of deep-sea gas vents 
suggests that archaea that are capable of oxidizing ethaned 
by ethyl-coenzyme are widespread members of the commu- 
nity facilitated by the release of gaseous alkanes around these 
vents. 

DESCRIPTION 

These consortiums are important catalysts of the global car- 
bon cycle because of the vast amount of alkane fluxes on the 
seafloor. We are now cultivating a thermophilic, relatively 
fast-growing ethane oxidant in collaboration with sulfate-re- 
ducing bacteria known to assist in methane oxidation, making it 
the first short-chain alkane-degrading alkane. We’re in full pro- 
duction. This greatly improves our understanding of non-meth- 
anarkane activation by non-canonical methyl-coenzyme M 
reductase enzymes and provides insight into the mechanisms 
underlying additional metabolic steps and symbiotic partner- 

ships. Ultimately, this knowledge could lead to the biotechnol- 
ogy development of alkanogen-producing microorganisms to 
support CO

2 
neutrality in industrial processes. 

The methyl coenzyme M reductase was originally identified as 
the final step catalyst of the methanogenesis pathway. Anaero- 
bic methane-oxidizing archaea were discovered that use meth- 
yl coenzyme M reductase enzymes to activate methane. Anaer- 
obic methane-oxidizing archaea thrives at the thermodynamic 
limit of life, grows slowly, and most often forms symbiotic con- 
sortia with sulfate-reducing bacteria. Recently, archaea that 
are capable of anaerobically oxidizing non-methane polycar- 
bon alkanes such as ethane and n-butane have been reported 
in both enriched cultures and environmental samples. Present- 
ing a detailed Methyl coenzyme M reductase/alkyl coenzyme 
M reductase-based phylogeny, compare their metabolic path- 
ways, and discuss knowledge gaps in the physiology of these 
organisms to explore the diversity, distribution, and function 
of Anaerobic methane-oxidizing archaea and alkane-oxidizing 
archaea. Methyl coenzyme M reductase contains the nickel hy- 
drocorfinoid cofactor and is an essential enzyme that catalyzes 
anaerobic methane production and oxidation. The active Nick- 
el species of the methyl coenzyme M reductase convert methyl 
coenzyme M and coenzyme to methane and heterodisulfides 
[1-4]. 

CONCLUSION 

A mechanism has been proposed. In parallel with studies of the 
native Methyl coenzyme M reductase itself, Methyl coenzyme 
M reductase function was investigated in the context of new 
protein-based functional models. In the latter case, hempro- 
teins reconstituted with tetradehydro and didehydrocorrinoid 
nickel complexes proved to be useful model systems responsi- 
ble for methanogenesis. These efforts support the proposed 
enzymatic reaction mechanism and provide important insights 
into the replication of Methyl coenzyme M reductase like 
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methanogenic processes. 
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