Terrestrial microorganisms from extreme environments
as analogues to hypothetic microbial forms inhabiting




Elemental
requirements
(CHNOPS and

other trace elements)

Solvent (water)

Habitability concept

Appropriate
physicochemical
conditions

A series of physicochemical
requirements must come
together at the spatial scale
of an organism to allow that
organism to be active in a
given environment.

C.S. Cockell. Astrobiology. 2016
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Temperature and pressure profiles in the
Venusian clouds

Upper and jower bounds
of the three Venusian
cloud layers

Region between 0° and 150°C
which may be thermally
biologically favorable.
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The pH of Venus’ clouds as a function of altitude

Venus Cloud pH
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The spectral absorption by the unknown materials in the clouds of
Venus can be an indication of presence of biological forms

Limaye et al. Astrobiology. 2018
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Diagram of possible redox cycles in the Venus’ clouds
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Putative Venusian microorganisms can survive by driving different

metabolic processes based on redox cycles in Venus’ clouds



Habitability in the Venus’ clouds

The conditions in the lower cloud layer of Venus (47.5-50.5 km):

Temperature 50 — 60°C Pressure 0,4 — 2 atm
pH <05

Presence of sulfur and ferrous compounds and CO,
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Organism
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Extremophilic microorganisms able to withstand the conditions in Venus’ clouds
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Additional aspects of habitability in relation to
Venus’ clouds

Microorganisms can survive in
microniches

Venusian organisms can have a combination of
properties of different types of terrestrial microbes



Ecosystem

Micronisches

Environmental Specific conditions | Key factor
conditions in microniches
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Microbial activity in Antarctic ice
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Temperature profile through an ice core in

The dotted lines show a putative threshold
depth above which cells will be vitrified and

€ s 4 30 20 -0 0 hence not metabolising, and below which
Temperature (“C) (averaged over Sm bins) cells may be in a fluid state and able to
metabolise, albeit slowly

Clarke et al., PloS ONE, 2013



Combination of properties

Hot springs
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Contribution of microbiologists to the mission

Studies Outcomes
Selecting terrestrial ecosystems
and microorganisms which could —> Data base of
be analogs or have any key terrestrial analogs

features relevant to the conditions
in Venus’ clouds

Study all specific (metabolic, —> Biosignatures
biochemical, physiological etc)

properties

Model/simulating experiments — —> Metgbohc features,
with selected microorganisms survival

Suggestions for astrobiology mission to Venus’ clouds I

I Biotechnology applications




