PERCHLORATE STRESS RESPONSES OF
ALL THREE DOMAINS OF LIFE
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Putative Martian microorganisms could have adapted to Archaea: Growth experiments
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— Fig. 1: Growth curves of the archaeon H. volcanii in medium containing 1.7 mol/kg NaCl

: : : - - and varying NaClO, concentrations as indicated.
The el of our studies 1S to identify PerChlorate' Growth was followed by optical density (ODg,,) and confirmed via CFU counts (data not shown).
specific stress responses in order to draw conclusions

on the microbial habitability of Mars and on potential

Metabolic interactions\
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. Fig. 2B)A.
) Incubation of cells in the respective complex (green, Fig. 2B)

” growth media containing certain Fig. 2: Cell filamentation and clustering after perchlorate exposure.
= concentrations of NaClO. or other solutes (A) Cell filamentation after growth of E. Coli in perchlorate-rich medium, (B) Cell cluster of P. halocryophilus
Q k : after perchlorate exposure and live/dead staining (green: intact cells; red: disrupted/dead cells).
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m— Implications for the habitability of Mars

) Using lethal perchlorate-shock experiments in Hygroscopic perchlorates increase the water availability on Mars, while at the
addition to adaptation experiments same time decreasing the cell survival by chaotropic stress, which destabilizes
biomacromolecules, whereas oxidative stress is less prominent»:©

) Investigating the influence of temperature and other
ions (e.g. Mg?*, Ca?*, ClO5") on the stress responses Chaotropic stress leads to (1) reduced CIO,  tolerance compared to other solutes,
e.g. NaCl (Fig. 1), (2) the formation of cell clusters and filaments (Fig. 2), and (3)

Applying proteomic analyses also to E. coli, H. volcanii, _ i ) . .
) PRIYINg b Y the upregulation of protein glycosylation & cell envelope remodulations (Fig. 3).

and P. halocryophilus
Likewise, putative organisms on Mars exposed to ClIO, -rich brines might also form
large cell aggregates and stabilize biomacromolecules and cell envelops by
adaptations similar to those observed in our experiments

)Extending experiments to other organisms (e.qg.
cyanobacteria, methanogens) and environmental
samples

Perchlorate-specific biomarkers might results from these adaptions, which is

)Adding additional analytical tools such as _ Bt
currently under investigation

metabolomics and lipidomics

In-situ resource utilization (ISRU) technologies on Mars might rely on

) Identifying potential perchlorate-specific biomarkers . . |
chaotolerant” organisms / genes
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