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Abstract


The origin-of-life problem remains one of the major scientific riddles of all time and the difficulties in attempts to synthesize simple protolife reflect yet one additional facet of this long-standing problem. In this review we argue that a strategy for the synthesis of protolife requires the characterization of the physicochemical state of life’s primordial beginnings, not just its material composition. It is through the concept of dynamic kinetic stability (DKS) that key elements of that state can be specified. A protolife system potentially able to evolve toward biological complexity would need to be both driven by exponential replicative growth as well as to be in a dynamic, non-equilibrium and energy-fueled (DKS) state. With the recent discovery that DKS systems are experimentally accessible and show remarkably different physical and chemical characteristics to regular chemical systems, the door to the possible synthesis of simple protolife now appears to be open.
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