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Introduction: This series of lectures describes several statistical problems

involving ancestral inference from molecular data. The examples illustrate
branching on widely diverse time scales: (a) inferring phylogenetic trees, and
reconciling them with fossil estimates of divergence times; (b) estimating the
age of a mutation from a within-population sample of chromosomes; and (c)
reconstruction of tumor history within an individual. The common theme
is the development of novel computational inference methods for branching
processes, in particular for non-standard sampling schemes. Open problems
will be highlighted during the lectures.

Lecture outlines:

Lecture 1. Introduction to basic molecular biology. DNA sequence
data, mitochondrial DNA and microsatellites. Overview of ancestral
inference using molecular data and illustrative examples.
Lecture 2. Mutation models for DNA sequence data. Species trees,
gene trees and phylogeny. The basic computations for deterministic
trees. A statistical look at rate variation.
Lecture 3. Inference in population genetics: the coalescent. Statistical
inference in population genetics: uses of the coalescent. Markov chain
Monte Carlo (MCMC) methods.
Lecture 4. The age of a unique event polymorphism.
Lecture 5. The time since loss of mismatch repair in tumors.
Lecture 6. Molecular and fossil estimates of primate divergence times:
a reconciliation?

References: The papers below give more details of topics to be discussed in

the lectures. Papers marked with a ycan be downloaded from the Villars button at http://www-hto.usc.edu/papers/abstracts/lists/tavare.html
as either postscript or pdf les. Other references will be provided during the
lectures.
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