Molecular Entanglement

Coupling between systems is the norm in evolution. The nucleus is coupled to the mitochondrion (1), the tibia is coupled to the fibula (2), and the wasp is coupled to the fig (3). Evolutionary advances ripple through and between systems and organisms and ecosystems.
Molecular level entanglement, integration, and interdependencies is also observed in biochemical systems (4-6). These phenomena are seen in reciprocal synthesis: RNA synthesizes protein in the ribosome and protein synthesizes RNA in polymerases. Amino acids are consumed to make nucleotides (aspartate and glycine in purine and pyrimidine biosynthesis), while nucleotides are consumed to make amino acids (ATP in histidine biosynthesis) (7-9). Universal metabolic intermediates are molecular chimeras containing components from multiple biopolymer systems. NAD+ contains nicotinamide (from tryptophan) and adenosine dinucleotide; FAD contains riboflavin and ADP; SAM combines methionine and ATP. Aminoacyl-tRNA synthetases (proteins) couple amino acids to tRNA (RNA), creating the essential interface between genetic information and protein synthesis. Ribonucleotide reductase (a protein) converts RNA precursors into DNA precursors, yet the enzyme itself is encoded by DNA—a circular dependency where each biopolymer requires the others for its synthesis. 
Chemical evolution is predicted to build molecular entanglement in biological systems from the ground up, not as a post hoc adaptation. If various biomolecules co-evolved, then there were no metaphorical chickens or eggs. Diverse ancestral populations of molecular species with complementary proficiencies exchanged reciprocal benefits from the beginning of chemical evolution. Changes in proto-building blocks or proto-biopolymer backbones caused changes in other molecules and in primitive metabolism. In this model, all biopolymers emerged and evolved in concert. The structure of polynucleotides is, in part, a result of the abilities of DNA and RNA to interact synergistically with polypeptides, and vice versa.
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