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Steps towards a simplified RNA world

Abstract:

Understanding the origin of life on Earth is a deep mystery. But it can be solved with scientific methods and detailed
laboratory experiments. We report on attempts to recreate molecular evolution in the laboratory under the conditions of
the early Earth. They mimic the geophysical nonequilibria on a volcanic island and combine them with an early
biochemistry that could form and replicate RNA sequences.

The environments we study include wet-dry cycles, isothermal airflow and systems driven by temperature differences,
both with an air-water interface [1] and without [2]. In addition to using proteins to accelerate evolutionary dynamics,
we are attempting to initiate early evolution from activated 2',3'-cyclic nucleotides in the alkaline environment of
volcanic rock. By focusing on the polymerisation of RNA, its copying by templated ligation [3], we have found evidence
for early molecular cooperation between RNA and amino acids. The non-equilibrium settings can create vesicles,
accumulate transcription-translation systems and trigger the evolution of protein-enhanced ligation reactions [1]. Our
goal is to find geochemical environments that bridge the early evolution of RNA to the formation of the first cells.
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