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One of the main strategies in modern astrobiology is to investigate Earth's most extreme environments as 
analogues of extraterrestrial settings, where environmental conditions closely mimic those on other planetary 
bodies. These so-called Planetary Field Analogues (PFAs) provide unique natural laboratories for 
astrobiological research [1]. Among PFAs are the “martian analogues on Earth”, such as some ice-free areas 
of continental Antarctica, including the McMurdo Dry Valleys (Southern Victoria Land). Here, life is limited 
to extremely adapted microorganisms who developed survival strategies, like cryptoendolithism, to survive 
the harsh environment by colonising the airspaces of the porous sandstones, by benefiting from the 
protection provided by the rock [2]. Due to their capability to thrive in such conditions, these communities 
are the focus of the CRYPTOMARS project, which aims, with a multi-omic approach, to study their 
behaviour and responses after treatment with Mars-like stresses, in order to outline the characteristics that a 
microbial community could have, or have had, for living on Mars [3]. Colonised rock samples collected in 
different locations of the Victoria Land at different altitudes from 800 to 3200m a.s.l., have been exposed to  
early and present Mars-doses of ionising/non-ionising radiations. Treatments were performed at ENEA 
research centers and included exposition to gamma rays (Calliope Facility, ENEA Casaccia), accelerated 
protons (TOP-IMPLART, ENEA Frascati) and UVs (Climatic chamber, ENEA Casaccia). Treated samples 
were analysed with a polyphasic approach, including cultural methods (seed on solid medium), molecular 
validated tests to investigate the presence of cells with intact membranes (PMA-qPCR coupled assay), and 
the detection of metabolic activity (ATP and FDA assay) [4]. Results gave clear evidence of the persistence 
of alive communities after the above mentioned treatments and laid the the basis for their complete 
characterisation, that will involve metabolomic and lipidomics analyses as well as metagenomic studies. 
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