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A unique feature of life

Distinction between genomes & enzymes

(Molecular Biology of the Cell 6e)
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Functional: template vs. catalyst

Informatic: template Ñ catalyst (central dogma)

Numerical: little templates vs. many catalytsts
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A unique feature of life

Distinction between genomes & enzymes

(Schrum et al. '10)

(Molecular Biology of the Cell 6e)
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Outline of this talk

Purpose

We propose that genome-enzyme distinction
spontaneously arises from conflicting multilevel evolution

Contents
1. Basic facts about conflicting multilevel evolution

2. Emergence of genome-enzyme distinction
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Quotes from this conference

“Host-parasite conflicts drive evolution of complexity
including major evolutionary transitions”

(Eugene Koonin)
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Evolution of catalytic activity
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Catalytic activity as function of cell size
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Phase diagram
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Symmetry breaking

Small cell size (V “ 178)
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Ancestor tracking

Time
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Phase diagram
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Approximate Price’s equation
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Summary

Conflicting multilevel evolution induces functional,
informatic, and numerical symmetry breaking,
establishing central dogma.

This is due to positive feedback between conflicting
multilevel evolution and asymmetric flow of
information between molecules. (Ð omitted)
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Information versus operation
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Model (simplified)
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Model (simplified)
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Price’s equation
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ĩ
rxλi j̃y, xκ

Q

i j̃
ys ` Eĩ
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ĩ j̃
y
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ĩ j̃
y “ 0



Introduction Conflicting Multilevel Evolution Genome-Enzyme Distinction Ending Ackn. Appx.

Functional symmetry breaking
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