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BIOMEX: Three different steps to approach a systematic determination of habitats and
stable biosignatures in space- and Mars-like environments
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BIOMEX (Biology and Mars Experiment) is a space experiment on the exposure platform
EXPOSER2 launched by the Progress 56 mission on 24 July and placed on the outer side of the
Russian Zvezda Module of the International Space Station (ISS). Twenty-five international institutes
are working together and sharing different methods, planetary simulation facilities, and logistics to
obtain information about the vitality of the tested microorganisms and the stability of biomolecules as
possible biosignatures. This experiment comprises three investigational steps from the field to space:
(i) field work with sample collection and habitat characterization at field sites with or without Mars
analogy, (ii) Mars simulation experiments in the lab and (iii) exposure to real space conditions. For the
second and third steps some of the microorganisms and bio-molecules are embedded in Marsanalog
regolith mixtures, placed in compartments enriched with Mars-like CO 2 -atmosphere and exposed to
solar irradiation levels approaching those affecting the surface of Mars to test habitability on Mars, as
well as the ability to detect the selected, Mars-exposed bio-molecules. One of the aims of this
experiment is to investigate the specific bio-related spectra of resistant molecules obtained by
fluorescence analysis, Raman-spectroscopy, IR- and UV/VIS spectrometry before and after simulated
and real space exposure. The obtained database of stable bio-molecules will support future exploration
missions to Mars whose main goal is the search for life.
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