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Outline

. Role of evolutionary biology in Origin of Life
research

. Complex histories in the Tree of Life

. Reconstructing ancestral sequences



1. How does biological information
inform “pre-biotic” investigations?
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Is the earliest history of life

“Overwritten?”
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Takeover from RNA-based physiology
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2. Horizontal Gene Transfer and
Coalescence
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HGT is extensive and conflates gene origins
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Detecting Multiple Evolutionary Histories within Single Genes
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Time [Ga]

Patterns of Gene Family Evolution across the Tree of Life

Gene gain rate [events / genome / 10 Ma]
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3. Reconstruction of Ancestral
Sequences
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Pre-LUCA evolution of aminoacyl-tRNA
synthetases

Null Hypothesis (Takeover?)
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Clear sister paralogs with significant
homology for reconstruction
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ValRS-1lleRS pre-LUCA Ancestor contained both lle and Val

Reconstruction

Simulations

lle and Val use in the genetic code predates cognate proteins:
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Conclusions

* Biological information provides valuable “top-down”
perspective and constraint on Origin of Life questions,
and is a strong complement to prebiotic chemistry
Investigations;

* Understanding complex patterns of inheritance within
genomes lets us extract more precise and accurate
information about the earliest biological systems;

* Improved methods in sequence reconstruction lets us
infer physiological characters of early life, even before
LUCA.
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