Spontaneous emergence of homochirality in coupled non-catalytic reaction networks
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The onset of homochirality is a key element in the understanding of the origin of life. Both the problems of its origin and its ability to be maintained are still hugely investigated. A recently developed work indicated how homochirality could spontaneously emerge thanks to a far-from-equilibrium chemical systems of amino acids, allowing the unstabilization of the racemic state and the stabilization of the homochiral state. The interest of this model is to be based only on simple chemical reactions, and namely doesn't require any catalytic nor autocatalytic reaction, as it is generally described in the literature.

The study of this chemical reaction network is being performed to explain how such systems could be established, on the basis of thermodynamics, kinetics and non-linear-dynamics approaches. It can be shown that several parameters are playing a fundamental role. At first, the maintenance out of equilibrium by a continuous energy flow allows a dissipation of entropy, sufficient to stabilize the non-racemic states. Secondly, the synergetic action of several chemical reactions, coupled to this flow of energy, allows the establishment of irreversible feedback loops. And finally, intrinsic stereoselectivities of reactions permit these feedbacks to destabilize the racemic states.

As a consequence, this simple chemical model can describe a potentially self-emergent reaction network, prebiotically relevant, able to describe the establishement of a stable non-racemic state, stable towards the spontaneous racemization of amino acids.

