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Takahata (1986) observed that DNA sequences from present-day species can be used to esti-
mate parameters (such as population sizes) of extinct common ancestors. In the past decade,
this basic idea has been extended to deal with multiple species and to incorporate more realistic
models of sequence evolution. More importantly, rapid accumulation of genomic sequences
has made the idea a useful tool for ancestral inference. In this talk, I will give an overview of
methodological developments related to this problem and focus on compilation and analysis of
a genome-wide dataset to estimate population parameters for the common ancestors of humans
and the great apes. In particular, inference of population size for the human-chimpanzee com-
mon ancestor may shed light on the process by which the two species separated, and on whether
the human population experienced a severe size reduction inits early evolutionary history. We
updated a genome-wide dataset of 15,000 neutral loci aligned for human, chimpanzee, gorilla,
orangutan and macaque, to incorporate recent high-qualitygenome assembly sequence. The
data were then analyzed to estimate species divergence times and ancestral population sizes.
The Bayesian Markov chain Monte Carlo method of ancestral inference of Rannala and Yang
was extended to accommodate variation in mutation rate among loci and to allow for random
species-specific sequencing errors. We obtained precise estimates for effective population sizes
along the hominoid lineage extending back 30 million years (MY). The results showed that
these ancestral populations were at least 5-10 times largerthan modern human populations.
The estimates were robust to the priors used and to model assumptions about the process of
recombination. Our separate estimates of population parameters for the X chromosome implied
a simple instantaneous process for human-chimpanzee speciation, and did not support an earlier
suggestion of complex post-speciation hybridization. However, we found a significant but tran-
sient reduction in X chromosome effective population size in the human-chimpanzee common
ancestor.
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