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(G*) How did first life emerge on terrestrial planets?
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How did the first genetic code and the first forms of cellular appear in the early life, about 3.5 billion years
ago, of terrestrial and Earth‐like exoplanets? This question has become especially timely with the discovery
of an ever‐increasing number of rocky exoplanets where liquid water is present and the successful landing of
Perseverance, the latest of NASA’s Mars rovers to search for signes of molecular life on the red planet.

We investigated how specific conditions on terrestrial planets, such as water, temperatures, radiation, atmo-
spheres, and the presence of certain minerals and organic molecules, can potentially drive polymerization
of RNA‐like polymers. Experiments were conducted using the Planet Simulator, a custom-built simulation
chamber.

Our current results show that the formation of the first genetic assemblies would have occurred in shallow
wells that undergo hot-cold and wet-dry cycles. Nucleic acids may have evolved in contact with salt, such as
ammonium chloride, and in particular phospholipids and simple membranes, for the formation of protocells
when the concentration of those elements would have been optimal. We found that long RNA polymers
form spontaneously in the presence of membranes in these warm little ponds and that these polymers are
spontaneously incorporated into liposomes. We observe RNA-chains of hundreds of nucleotides whose length
depends on the exact temperature and humidity cycles due to daily and seasonal change. Together these
results may present a pathway to the formation of first prebiotic life.
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