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Abstract

Recombination is a major evolutionary force in
pathogens. In the presence of recombination, a single
phylogenetic tree cannot adequately represent the
evolutionary relationships among a set of sampled
genomes. Ancestral recombination graphs (ARGs) offer
a rich and comprehensive framework for capturing the
genetic ancestry of recombining genomes; however,
until recently, inferring ARGs from real genomic data
was deemed intractable. Recent computational
breakthroughs have enabled efficient storage,
simulation, inference, and analysis of genome-wide
ARGs for humans, yielding new insights about the
evolutionary and population genetic forces that have
shaped modern-day genetic variation in human
populations. With the ongoing surge of genomic data
for pathogens, ARGs hold the potential to propel our
understanding of the evolutionary processes underlying
the emergence, spread, and adaptation of major
pathogens, but little work has been done on ARG
methods for pathogens. In this talk, I will introduce
sc2ts, a novel method for inferring ARGs from SARS-
CoV-2 genomes in real time, and present insights into
SARS-CoV-2 evolution and epidemiology learned from
analysing a pandemic-scale ARG comprising ~2.48
million SARS-CoV-2 samples.



