[bookmark: _Hlk219447209]Honey-Pot Parsimony [690 words]
[bookmark: _Hlk218620492][bookmark: _Hlk218619985][bookmark: _Hlk218810559]Parsimony refers to the principle of seeking the simplest or most economical explanation for a phenomenon and is closely related to Occam’s razor, which favors models that minimize assumptions. However, simplicity can be misleading when explanation is collapsed by pre-selected endpoints. 
[bookmark: _Hlk219016760][bookmark: _Hlk219016996]We define honeypot parsimony as illusory simplicity purchased by omission. Honeypot models appear simple because they exclude hard parts of the problem. They are easy to understand and therefore seductive but lack broad predictive and explanatory power. An illusion of simplicity is dependent on narrowly drawn boundaries with exclusion of challenging data. A model is truly parsimonious when it explains more with less. Genuinely parsimonious models minimize requirements and account for complexity. 
[bookmark: _Hlk218621530]Snowmageddon, 2014. In a contrived example, one might argue that 2-3 inches of snow paralyzed traffic, stranded commuters and students, and caused widespread gridlock across metro Atlanta during Snowmageddon (February, 2014). Snowmageddon actually required specific timing of weather and commutes, a sprawling urban layout, irrational and inexpert driver behavior, poor infrastructure, lack of preparation, failures of political and administrative leadership and other factors. Snowfall is a honeypot that absorbs explanation and creates the illusion of simplicity and predictive power, while the underlying causal network is ignored. In this case, honeypot parsimony predicts that in the future 2-3 inches of snow will paralyze not only Atlanta, but Buffalo, New York and Winnipeg, Manitoba. It will not.
[bookmark: _Hlk216198662][bookmark: _Hlk215700539][bookmark: _Hlk218668015][bookmark: _Hlk219017326]Honeypot models are not unique to origins-of-life research. The amyloid cascade, the selfish gene and the central dogma are honeypot models. The RNA World is used here to illustrate honeypot parsimony in the context of the origins of life. In the RNA World, catalysis, replication and heredity are attributed to a simple system of RNA enzymology and information. With a single biopolymer (simple), the model appears parsimonious. The RNA World is a tidy narrative. However, the RNA World does not:
a) Predict the centrality of water as biochemical medium, substrate, reaction intermediate, reaction product, or mechanistic cofactor, nor does it predict the biosynthesis of polynucleotides, polypeptides and glycans and most metabolites by condensation-dehydration.
b) [bookmark: _Hlk219019052]Predict that polynucleotides, polypeptides and glycans are chemically (thermodynamically) unstable in water and persist via kinetic traps. Nor does the RNA World predict the role of assembly in controlling hydrolytic lifetimes of biopolymers (rRNA hydrolyses slowly, mRNA hydrolyzes quickly).
c) [bookmark: _Hlk218883256]Acknowledge the disadvantages of solitary actors or concede the advantages of cooperative systems in which robustness, resilience, and evolvability emerge from diverse interactors.
d) Acknowledge that the proverbial chicken/egg dilemma (which came first, RNA or protein?) is inappropriate for co-evolutionary systems, where changes are linked and emerge simultaneously in disparate systems.
e) Anticipate deep molecular entanglement of biology, including the reciprocal dependencies among RNA, proteins, and small molecules (e.g., RNA synthesizes protein in the ribosome; protein synthesizes RNA in polymerases; amino acids are substrates in nucleotide biosynthesis).
f) Predict the central role of an energy currency in linking informational and metabolic systems in biological systems.
g) Account for the chemically demanding steps required for prebiotic RNA formation—ribose and nucleobase synthesis and purification and linkage, phosphorylation chemistry, polymerization, and strand separation. 
h) [bookmark: _Hlk215701954]Explain why the genetic code and universal biopolymer backbones appear highly evolved and hyperfunctional, rather than rudimentary structures expected at life’s origin. The RNA world does not anticipate the extraordinary functional competencies of polynucleotide and polypeptide backbones, which serve not only catalytic roles but also structural, mechanical, transport, adhesive and compartment-forming functions.
i) Explain the exit from the RNA World. 3.8 Billion years of known Darwinian evolution demonstrates that Darwinian evolution cannot invent central dogma biopolymers. How did an RNA world invent the ribosome in the absence of foresight? 
j) Predict homochirality, despite its essential role in the structure and function of biological polymers and pathways.
k) Predict the observed divergence between prebiotic and biochemical routes of monomer and polymer synthesis, which differ fundamentally in mechanism, energetics, and environmental requirements.

[bookmark: _Hlk219449673]In this class we will explore the possibility of genuinely parsimonious models for the origins of life. However, we need to expect that the models will be conceptually demanding, because that’s how science works. Chemistry is subtle and complex. Biology is subtle and complex. Integrating them is not simple.

