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Dedicated to Professor Frank A. L. Anet on the occasion of his 90th birthday.
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Abstract


This account provides an overview of results from experimental studies motivated by an ongoing search for the origin of RNA. Twenty-five years ago, I became fascinated by the possibility that the origin of life was facilitated by an enzyme-free, prebiotic form of the polymerase chain reaction (PCR); a process potentially enabled by molecular self-assembly and driven by an oscillating environment on the early Earth. After numerous unsuccessful attempts to assemble the mononucleotides of extant RNA, I embraced the hypothesis that RNA is a product of chemical or biological evolution, which eventually led to the identification of candidate molecules for the nucleobases of proto-RNA (the ancestor of RNA). These heterocycles self-assemble as monomers in water, are found in carbonaceous chondrites, are produced in model prebiotic reactions, and readily react with ribose to form nucleosides. This progress toward finding a plausible prebiotic synthesis of a hypothetical proto-RNA illustrates how origins research can lead to exciting and unexpected chemistries, particularly when chemical models are subjected to rigorous experimentation and regular revision in response to positive and negative results.
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