Microbiology Assignment: 

Mars Article – Special Edition
Timothy A. Kral, a researcher at the University of Arkansas in Fayetteville, suggests that a microbial (anoxic) ecosystem based on H2 and CO2 could be the basis for subsurface life on Mars where surface conditions are inhospitable to life. Since lifeforms existing below the surface would not be able to obtain their energy from photosynthesis, they would have to do so from the oxidation of inorganic compounds.
Kral’s research project seeks to explore the range of martian conditions over which microorganisms can grow and/or survive in order to determine the likelihood of such organisms currently existing on Mars. For this reason, Kral sought microorganisms that could survive in extreme conditions and thrive on inorganic matter. He found the ideal microbes in obligate anaerobic microorganisms of the domain Archaea called Methanogens.

Kral and his colleagues grew the test Methanogens in a pressure chamber with about half the density of the atmosphere on Earth. They documented the growth by studying how much methane was produced. Kral found that certain methanogens survived well in the thin atmosphere of hydrogen and carbon dioxide and the special brew of volcanic ash altered to simulate the properties of martian soil, including its density, grain size and magnetic properties and very little water. 

Kral found that the best growth was shown by a particular Methanogen, M.barkeri of the genus Methanosarcina. M.barkeriw are chemoautotrophs that consume molecular hydrogen and carbon dioxide and produce methane as a waste product. These autotrophs, since they use inorganic CO2 as the carbon source, derive chemical energy via methanogenesis: CO2 + 4H2 → CH4 + 2H2O, where the electron acceptor is CO2 and the electron donor H2. They are also chemolithotrophs because they are organisms that use inorganic compounds such as H2 for a source of energy.
Kral stated that if molecular hydrogen, as an energy source, is present below the surface of Mars, with even small amounts of liquid water, then all requirements for methanogenic growth would be present. With the possibility that a vast ocean of frozen water exists and persists below the surface, subsurface volcanic activity could provide liquid water by melting the ice and could also be a source of reduced gases such as H2S and H2. Alternatively H2 could also be produced by water reacting with basalt that is abundant on Mars, thus there is a greater possibility that life may exist below the surface. 
Kral plans to ultimately subject the methanogens to additional tests under more extreme conditions by lowering temperatures, increasingly lower atmospheric pressures and higher doses of radiation to simulate Mars conditions more closely. 
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