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Recent space missions (MSL-Curiosity, Mars2020-Perseverance) have confirmed the
historic presence of water on early Mars [1]. Likewise, optimal habitability conditions have
been reported to have existed on the red planet in the past [2]. Therefore, there was a real
possibility of the development of an ecosystem on the subsurface of the planet. Could
there be any record of that potential ecosystem, such as some kind of organic footprint or
biosignature that we could find today?

The extreme environments characterized by these conditions, which are mainly anaer-
obic, are examples of terrestrial analogues that can provide us with clues to elucidate the
possible biosignatures that we might search for, as well as the preservation potential of these
biosignatures in such harsh conditions. Faced with this possibility, anaerobic organisms
take the center stage due to the electron acceptors that they use in their respiratory chains.
On the other hand, the high radiation incidence, as well as other factors that establish
oxidizing conditions, could promote the low stability of organic molecules.

The relevant conditions that characterize these environments, which the supposed
ecosystem would have also had to manage, are temperature (freezing temperatures), high
radiation (with ultraviolet radiation playing an important role in the preservation of or-
ganic matter), the presence of chaotropic salts which promote very low levels of water
activity, with important consequences for life, and low humidity similar to that observed
in very dry deserts. The exploration of extreme environments with these above-described
characteristics has led to the identification of some natural sites that were considered unin-
habitable [3,4] until further research finally led to reports of the presence of life forms [5].
Subsequently, the study of these highly poli-extreme natural sites has increased research
interests in the limits of life [4,6].

This special Issue of Microorganisms dedicated to the topic of “Anaerobic Microorgan-
isms on Mars 2.0”, covers the different aspects described above and faced by life existing in
these extreme environments. Starting with the complete absence of oxygen, the presence
of chaotropic salts, cold temperatures, and/or high ultraviolet radiation are considered as
critical parameters that can provide us with crucial clues so as to better understand the
possible past environments on early Mars.
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