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A significant event in the history of astrobiology of 

Venus was the discovery of the atmosphere by the 

Russian scientist M.V. Lomonosov. Much later in the 

era of space exploration the atmosphere was recognized 

to be the most possible, if not the only, ecosystem on 

Venus where Earth-type microbial forms could exist.  

The concept of a hypothetical microbial system is 

based on the presence of sulfuric acid-water aerosols in 

Venusian clouds, which may be populated by 

polyextremophilic organisms capable of surviving 

extremely low pH values and water activity. The source 

of such hypothetical microorganisms could be the 

surface of a planet that could have been suitable for life 

in ancient times or other cosmic bodies, including Earth, 

from where the microorganisms could have come by 

panspermia. 

A number of recently published articles regarding 

life in the cloud layer of Venus have highlighted some 

crucial theoretical and methodological issues that must 

be addressed in preparing an astrobiological research 

program for future space missions to Venus. 

These issues include the detection of phosphine as a 

biomarker in Venus clouds, new life forms capable of 

living in a concentrated acid solution with extremely 

low water activity, and new methods for biomarker 

detection under extreme conditions. The important issue 

is also the development of the concept of sustainable 

existence of the microbial system in the Venus cloud 

layer. Such sustainability could be achieved by the 

performance of biogeochemical cycles in Venus clouds 

and their connecting to surface chemical processes and 

matter exchange as well as by the presence of a 

sufficiently extended environment, in which 

microorganisms could exist as a community and realize 

various trophic interactions. 

Some issues mentioned above could be addressed in 

the framework of microbiological research by 

organizing expeditions to study extreme terrestrial 

ecosystems as possible analogs to the Venusian cloud 

system and isolate new extremophilic microorganisms, 

performing bioinformatic analysis of available data to 

predict key biochemical and metabolic features of 

hypothetical microbial forms, conducting laboratory 

experiments simulating the conditions of Venusian 

cloud layer system, as well as the development of simple 

and reliable methods for the detection of relevant 

biomarkers. 

A combination of direct and indirect detection 

methods, as well as the reliability of the results obtained, 

should be an important prerequisite when making 

recommendations for the development of in situ 

astrobiological studies. One of the key points in the 

development and possible adjustment of the concept of 

the existence of microbial forms in the clouds of Venus 

is getting more detailed information on the physical and 

chemical parameters in the cloud layer of Venus. 
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