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Introduction: On the basis of 3-D climate 

simulations, it is known that the Venusian climate could 

have been habitable until at least 715 million years ago 

[1]. There is a hypothesis that the conditions 

(temperature, pressure, biomass, availability of 

appropriate substrates for metabolism) prevailing in the 

lower cloud layer of this planet (47.5-50.5 km above its 

surface), may favor the existence of microbiological life 

in them [2]. Just like on Earth, and at a similar time on 

it, life could have arisen and developed on Venus. 

Extremely interesting is the climate change on Earth, 

which took place 750-550 million years ago, described 

in literature as “the Snowball Earth” [3], after which the 

life of multicellular organisms flourished, culminating 

in the now recognized fossils from the “Ediacara 

Garden” (Australia) [4]. Around this time, life regressed 

on twin-like Venus, and if it has survived to this day, 

then in a completely different form, perhaps in the form 

of specialized single-celled organisms, resistant to the 

planet's climatic extremes. The mystery is the factor or 

a series of factors that, at that convergent moment in 

time, triggered different, yet apocalyptic, changes in 

ecosystems. As a result of the changing climate of 

Venus and the deepening greenhouse effect, this life 

could completely change its existing habitat, i.e. leave 

the surface of this planet to adapt to life in its clouds [2], 

where it may continue to this day. Proposed terrestrial 

analogues of potentially cloud-living microorganisms 

of Venus are acidophilic bacteria Acidithiobacillus 

ferrooxidans [2]. These organisms are able to survive in 

extremely acidic environments [5], and these are the 

conditions in the lower part of Venus' clouds. 

Model assumptions: There are microorganisms 

known on Earth that can generate electricity [6,7]. 

Bacteria are also able to conduct electricity (cable 

bacteria) at distances up to the order of centimeters 

[8,9]. Electric bacteria can form individual cultures as 

well as occur in mixed communities [10]. The 

dependence presenting the value of the average charge 

per cloud particle at various altitudes using 

monodisperse distribution of particles shows that at an 

altitude of about 50 km there is a very significant 

decrease in the value of the electric charge from the 

value recorded at an altitude of about 46 km and a return 

to this value of electric charge at an altitude of about 55 

km above the surface of Venus [11]. Such rapid 

oscillations of the electric charge can be explained 

(biologically) by the absorption of negative ions 

(electrons) directly from the atmosphere by anaerobic 

bacteria potentially living in the lower layer of Venus' 

clouds. Electron transmission could be used by these 

microorganisms in metabolic processes or in other 

mechanisms causing the recombination of negative ions 

in the environment, to create electrically neutral 

molecules. Metabolic energy processes (redox 

reactions) of these microorganisms potentially existing 

in Venus' clouds must be related, like their possible 

terrestrial analogues, to the flow of electric charges 

(electron transfer metabolism) [12]. The best example 

of recognized bioelectric processes of this type are the 

oxidation of iron and sulfur at low pH with the use of 

oxygen as the final electron acceptor [13]. They are 

characteristic e.g. for Acidithiobacillus ferrooxidans, an 

acidophilic, autotrophic bacterium that can act as a 

biocatalyst not only in the anode but also in the cathode. 

It has been shown that Acidithiobacillus ferrooxidans 

cells are able to grow on a graphite electrode, using 

electricity as the only source of energy [13]. 

Aims: The paper presents a model of bioelectric 

adaptation processes, presumably exaptation, of 

microorganisms potentially inhabiting the lower layer 

of Venus clouds, based on the example of their 

extremophilic, terrestrial analogues (such as 

Acidithiobaciullus ferrooxidans bacteria). The 

presented model may contribute to the development of 

new concepts when searching for extraterrestrial life 

and its biomarkers. 

Summary: The physicochemical parameters of 

bacterial metabolism based on electrical phenomena, 

potentially present in Venus clouds, could be better 

understood under laboratory conditions by studies with 

a reconstituted atmosphere that corresponds to the 

environment of Venus' lower clouds. Such works are 

currently in the logistical preparation phase. 
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