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Introduction: Methanogens are anaerobic micro-
organisms that generate methane via methanogenesis
as a metabolic byproduct. In methanogenesis, hydro-
gen (H;) gas is used to reduce carbon dioxide (CO,) to
produce methane (CH,). In the presence of sufficient
amounts of H, and CO,, this process provides enough
energy to support the growth of methanogens [1].
There is a lot of information about the growth and sur-
vival of methanogens on Earth, but what is unknown is
whether or not methanogens can survive and adapt to
conditions outside of their optimal growing conditions.
The abundance of CO; in the martian atmosphere con-
tributes to a potential carbon source and the suspected
presence of H, gas below the surface supplies a poten-
tial energy source for methanogen growth [2]. The de-
tection of methane in the atmosphere of Mars spurred
excitement in the field of astrobiology, suggestive of
methanogens as a likely source of the methane as well
as the possibility of life surviving below the surface of
Mars [3].

Methods: This research explores the heat toler-
ance of one methanogen species: Methanosarcina
barkeri. Standard anaerobic liquid media were pre-
pared and 10 mL were dispensed into separate test
tubes. After sterilization via autoclave, 2.5% sodium
sulfide (Na,S) was dispensed into the test tubes (~125
uL) to remove any residual oxygen. Next, 0.5 mL cul-
ture was transferred to each test tube. The tubes were
then pressurized with 200 kPa H, gas and incubated at
the methanogen’s respective growth temperatures (37
°C). After incubation for eight weeks, a gas chromato-
graph was used to measure the production of methane
that occurred without exposure to heat. Each week
(after the initial eight week incubation), methane pro-
duction was measured and each test tube was intro-
duced into a pot of boiling water (100 °C) for a speci-
fied time interval (e.g. 5 s, 15 s, 30 s, and 60 s). The
tubes were removed from the boiling water and placed
back at their incubation temperatures for one week
before being subjected to the boiling water again. A
control tube containing M. barkeri was also incubated,
but was not exposed to the boiling water treatment.

Results: Exposure to 100 °C had no deleterious ef-
fect on the methane production of M. barkeri and may
have enhanced growth (Fig. 1). Exposures for time
intervals greater than 15 s resulted in a decrease in
methane production (Fig. 1).
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Fig. 1. Methane produced by M. barkeri over time.
Tubes were exposed to heat (100 °C) at 60 days, then
each week thereafter.

Discussion/Conclusion: Exposure to boiling water
had varying effects on the methane production by M.
barkeri, as compared to the control tube. Exposure
intervals of 5 s may have promoted growth (methane
production). Future work will modify experiments for
longer  exposure lengths, utilize  additional
methanogens, and provide more replicates for each
time interval.
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