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Pathogen-mediated selection is hypothesised to maintain diversity in the major
histocompatibility complex (MHC). One of the three mechanisms underlying pathogenmediated selection of MHC diversity is the heterozygote advantage. MHC heterozygous
individuals are theorized to be able to recognize and bind more antigens than
homozygous individuals, and therefore trigger immune responses more effectively
against pathogens. There has been mixed support for the heterozygote advantage,
however, so this project will conduct a phylogenetic meta-analysis to quantify any
overall heterozygote advantage effect.
Several factors could affect detection of a heterozygote advantage, and these will be
considered in the analysis. Studies vary in the type of MHC genes measured, in terms of
whether they analysed class I and/or class II MHC genes, which have different functions.
Class I MHC molecules are involved in intracellular antigen binding, whereas class II
molecules are mainly involved in extra-cellular immune defence. Similarly the type and
quantity of pathogens considered can vary, in terms of whether pathogen intensity or
prevalence was measured, whether single or co-infection were analysed, or whether
pathogens were primarily intra- or extra-cellular. It is also important that taxonomic
grouping and field versus laboratory study differences are accounted for. Finally, the
project will test whether a publication bias exists in the literature, both in terms of
whether studies with non-significant or small effect sizes are under-published and
whether there is a publication year bias in effect sizes.
The student should be familiar with or interested in learning R, and have an interest in
Bayesian statistics and immune gene evolution. This project offers a unique opportunity
to learn how to conduct systematic reviews and meta-analyses and collaborate with
international experts in these methods (Kamiya & Nakagawa). The student will be
trained to extract effect sizes from publications and to use the R package MCMCGLMM
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