The Centrality of the Origins of Life: A Missing Foundation
[bookmark: _Hlk216203111]Seeking an account of our origins speaks to quintessential human curiosity about our place in the universe, However, the question extends far beyond philosophy. Our inability to explain the origins of life reveals foundational gaps in our understanding of chemistry, biology, and geology. At the intersection of these disciplines lies a profound gap: we do not understand how chemistry became biology on the ancient Earth. This gap represents fundamental incompleteness in all three fields. Once the creative process that invented RNA, DNA, protein and glycans is understood it can be used as a technology and redirected to produce a broad variety of functional molecules.
The gap in chemistry:
Chemistry explains reactions, mechanisms, and equilibria among defined molecular species. It has given us materials, medicines, and deep insights into molecular behavior. Yet the most consequential chemical transformation in Earth's history—the emergence of self-sustaining, evolving chemical systems—remains outside its explanatory power. We can synthesize complex molecules, but we cannot explain how chemical networks bootstrapped themselves into systems capable of evolution. Chemistry stops precisely where it becomes most interesting.
The gap in biology:
Biology explains inheritance, adaptation, selection, and the staggering diversity of life. It has revealed deep principles governing all living systems. Yet it takes as given the very things that most need explanation: replication, metabolism, information encoding, homochirality, the genetic code, biopolymers, and membranes. Biology begins its story with mechanisms already in place. It studies the consequences of life but not its emergence.
Origins as the bridge:
The origins of life occupies the conceptual space between these disciplines. It asks: How do chemical networks develop evolutionary capacity? How do reaction systems acquire complexity without foresight? What principles govern the transition from chemistry to biology?
Understanding origins isn't about historical curiosity—it's about completing our picture of what chemistry can do and the fundamental nature of biology. Just as biochemistry linked organic chemistry to physiology and transformed both fields, origins research will some day link prebiotic chemistry to evolutionary biology. But it cannot do this from within either discipline's existing framework.
Both chemistry and biology have built their successes by excluding the hard middle. Chemistry studies well-characterized reactions; biology studies evolved systems. The zone where chemical complexity emerges, where evolution begins before replication, where selection operates without inheritance—this zone has no disciplinary home.
We cannot claim to understand chemistry if we cannot explain how chemical systems became evolvable. We cannot claim to understand biology if we cannot explain how its foundational mechanisms emerged. The origins of life is not peripheral—it is the missing foundation of both disciplines.

