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Experimental verification of a hypothesis of early evolution of complexity using
a primitive life-like system

Mizuuchi, Ryo
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In this study, we (1) theoretically investigated how primitive RNA
replicators could be integrated into a long genome through Darwinian evolution, and (2) developed
necessary molecules for examining the validity of a theoretical prediction. In the theoretical part,

we simulated the long-term replication of cooperative RNA replicators, during which mutations may
integrate the cooperators. We found that a critical factor for the evolution of such an RNA assembly
is the appearance of unfunctional RNAs that replicate by exploiting the cooperative RNAs, which has
been considered a major problem in the early evolution of life. In the experimental part, by
combining genetic engineering and directed evolution, we obtained a long replicable RNA derived from
two RNA replicators encoding different proteins. The study not only revealed likely conditions
where primitive molecular replicators could have been integrated but also established the necessary
basis for experimental verification.
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