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• Understanding Population Structure
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• Ad hoc vs. Model-Based Approaches
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Attributing the Source of Infection

•Study 111 strains of human, chicken, bovine, ovine and

environmental strains.

•High posterior probability (Pr=1.0) for two clades: the

livestock clade contains 89% of livestock isolates and

the non-livestock clade contains environmental isolates.

•The majority (56%) of human isolates fall within the

non-livestock clade.

•This suggests most human infections may originate from

non-livestock (and possibly non-agricultural) sources,

which may have implications for control strategies.
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Abstract

Background: Genetic diversity of the human immunodeficiency virus type 1

(HIV-1) population within an individual is lost during transmission to a new

host. The demography of transmission is an important determinant of

evolutionary dynamics, particularly the relative impact of natural selection

and genetic drift immediately following HIV-1 infection. Despite this, the

magnitude of this population bottleneck is unclear.

Results: We use coalescent methods to quantify the bottleneck in a single

case of homosexual transmission and find that over 99% of the env and gag

diversity present in the donor is lost. This was consistent with the diversity

present at seroconversion in nine other horizontally infected individuals.

Furthermore, we estimated viral diversity at birth in 27 infants infected

through vertical transmission and found there to be no difference between

the two modes of transmission.

Conclusion: Assuming the bottleneck at transmission is selectively neutral,

such a severe reduction in genetic diversity has important implications for

adaptation in HIV-1, since beneficial mutations have a reduced chance of

transmission.
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Learning About Evolution

ClonalOrigin Xavier Didelot et al, in preparation
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Challenges and Objectives

• Prioritize the most clinically important and
scientifically relevant questions.

• Consider appropriate evolutionary models for
addressing those questions.

• Plan strategies for coping with

– Genome instability

– Recombination

• Develop computationally feasible methods for
statistical inference.

• Disseminate findings widely.

• Identify avenues for further research.
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