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Introduction: In research on the existence of potential environmental conditions enabling the 

existence of single-cell life forms in the atmosphere of Venus, the determination of chemical 

markers of their metabolism is a basic research problem that should be resolved in laboratory 

work. Therefore, the authors of this study postulate an assessment of the survival of 

extremophilic (terrestrial-type) microorganisms under laboratory-created conditions 

resembling Venus atmosphere with the possibility of controlling its composition with 

reference to real physicochemical parameters, such as the percentage of gases forming it [1]. 

The atmosphere will be reconstituted in multifunctional bioreactors (Fig. 1-2).   

 

 

 

 

 

 

 

 

 

 

 

 

 

                    

                                     Fig. 1.                                                       Fig. 2. 

 

In the case of terrestrial life, its chemical markers, due to the nature of metabolism are: 

oxygen (O2) and methane (CH4). Oxygen consumption prevents an "oxygen disaster." In 

contrast, the current level of methane is on the one hand the effect of both weak on a global 

scale volcanism, and on the other hand the effective metabolism of anaerobic bacteria 

inhabiting the structure of the digestive system in higher organisms. In the case of Venus, 

such a marker, due to its concentration in the planet's clouds, could be considered sulfuric 

acid (H2SO4) - which is a product of the metabolic activity of biotopes of chemoautotrophic 

strains found in terrestrial conditions. Earth type chemoautotroph metabolism is based on iron 

(Fe) and sulfur (S) redox transformations whose compounds also exist in the atmosphere of 

Venus.  In an exemplary oxidation reaction: S + 4O2 + H2O + 1/2O2 → H2S + 6O4, where the 

oxygen involved in the reaction comes from the reduction reaction C + 4  → C + 2O + 

1/2O2. The product of this reaction may also be carbon monoxide, whose presence, like the 
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presence of sulfuric acid, has been identified in a Venusian atmosphere. Carbon (C), 

chemoautotrophs can be taken from inorganic sources, such as carbon dioxide (CO2) [2]. 

Among many terrestrial strains of chemoautotrophic bacteria, Acidithiobacillus ferrooxidans - 

an acidophilic bacterium, due to its adaptability to environmental factors such as: high 

ambient temperature, its pH (even pH < 3.0), availability of carbon, can be considered an 

example of a microorganism capable of atmospheric survival in the lower layer of Venus 

clouds (at an altitude of 47.5 to 50.5 km above its surface), where the pressure is 

approximately 1 atm, the temperature is about 60° C and practically anaerobic conditions [3]. 

Currently, laboratory tests are starting in Poland with the use of strains of extremophilic 

bacteria, such as Acidithiobacillus ferrooxidans, whose UV spectra [4], as it turns out, are 

highly correlated with the spectra recorded for the Venus atmosphere in the same wavelength 

range λ of electromagnetic radiation, which may constitute in turn, an important, physical 

indicator of the existence of microbiological life on this planet. 
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