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DESCRIPTION
Methanogenesis is a biological process that produces methane 
gas as a metabolic end product. It is one of the primary ways in 
which organic matter is converted into biogenic methane, a 
potent greenhouse gas [1]. Methanotrophic Archaea are a group 
of microorganisms that are capable of using methane as a source 
of energy and carbon. They are found in a variety of 
environments, including marine sediments, wetlands, and 
landfill sites [2].

Methanotrophic Archaea are important because they play a key 
role in the global carbon cycle, consuming large amounts of 
methane and preventing it from being released into the 
atmosphere [3]. They are also of interest because they have 
potential applications in biotechnology, including the 
production of biofuels and the removal of methane from biogas 
[4].

Methanogenesis

Methanogenesis is the process by which methane is produced by 
microorganisms. It is a complex process that involves a series of 
biochemical reactions. Methanogens are the microorganisms 
that carry out methanogenesis, and they are found in a variety of 
environments, including the guts of ruminant animals, 
anaerobic sediments, and wetlands [5].

Methanogenesis can be divided into several stages. The first stage 
is the conversion of organic matter into simple organic 
compounds, such as acetic acid and methanol. This is carried 
out by fermentative microorganisms, such as bacteria and 
protozoa [6]. The second stage is the conversion of these simple 
organic compounds into carbon dioxide and hydrogen gas, 
which is carried out by acetogenic microorganisms. The third 
stage is the conversion of carbon dioxide and hydrogen gas into 
methane, which is carried out by methanogenic microorganisms 
[7].

Methanotrophic Archaea

Methanotrophic Archaea are a group of microorganisms that are 
capable of using methane as a source of energy and carbon. They 
are found in a variety of environments, including marine 
sediments, wetlands, and landfill sites. Methanotrophic Archaea 
are important because they play a key role in the global carbon 
cycle, consuming large amounts of methane and preventing it 
from being released into the atmosphere [8].

There are two types of methanotrophic Archaea: aerobic and 
anaerobic. Aerobic methanotrophic Archaea use oxygen to 
oxidize methane, producing carbon dioxide and water as 
metabolic end products. Anaerobic methanotrophic Archaea use 
alternative electron acceptors, such as nitrate or sulfate, to 
oxidize methane [9].

Respiration in methanotrophic archaea

Respiration in methanotrophic Archaea is a process by which 
energy is produced by the oxidation of methane. The energy 
produced is used to generate ATP, the primary energy currency 
of the cell. Methanotrophic Archaea use a variety of respiratory 
enzymes to oxidize methane, including Methane Monooxygenase 
(MMO) and particulate Methane Monooxygenase (pMMO).

MMO is a copper-containing enzyme that is found in the 
membranes of methanotrophic Archaea. It oxidizes methane to 
methanol, which is then further oxidized to formaldehyde and 
ultimately to carbon dioxide [10].

CONCLUSION
MMO is an important enzyme because it is responsible for the 
initial oxidation of methane, which is the rate-limiting step in 
methanotrophy. pMMO is a membrane-bound protein complex 
that is found in some methanotrophic Archaea. It is similar to 
MMO in that it also oxidizes methane to methanol, but it has a 
different structure and function. pMMO is thought to be 
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involved in the oxidation of methane under low-oxygen 
conditions, and it may be more efficient than MMO at low 
methane concentrations.
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