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Abstract

Gamma-herpesviruses are double stranded DNA lymphotropic viruses that include
Epstein-Barr Virus (EBV) and Kaposi’s sarcoma herpesvirus (KSHV). They establish life-
long infections in the human host and have been associated with a variety of malignant
tumours. Upon exposure to an infectious pathogen, both host and pathogen genetic
differences influence variation in an individual’s immune response including potential
disease outcome. Although both viruses have been studied extensively, genetic and
environmental influences on susceptibility to infection in individuals and potential
disease outcome as a result remain unclear. While EBV is nearly ubiquitous globally,
KSHV displays striking geographic variation with highest prevalence in sub-Saharan
Africa, particularly in Uganda. Thus, this thesis investigates how host and virus genetics
influence pathogenesis in EBV and KSHV infections, particularly the contribution of
human genetic variation, using the Ugandan General Population Cohort (GPC) as a study
population. The GPC provides a phenotype rich dataset and the availability of human
genomic data in a large subset of individuals provides the opportunity to investigate the

genetics of infection.

In chapter 2, | characterised the seroprevalence of oncogenic viral infections, assessed
the influence of co-infection on EBV and KSHV serological traits in the GPC, and assessed
the genetic population structure and heritability of Immunoglobulin G (IgG) antibody

response traits.

In chapters 3 and 4, | explored the influence of host genetic variation on EBV and KSHV
IgG antibody levels respectively, as a proxy for infection and potential disease risk. |
performed the first genome-wide association analysis of anti-EBV IgG traits and anti-
KSHV IgG traits in Africa, using a combined approach including array genotyping, whole-
genome sequencing and imputation to a panel with African sequence data to extensively
capture genetic variation and aid locus discovery. For EBV infection, | identified novel loci

and through trans-ethnic meta-analysis with a cohort of European ancestry | uncovered



distinct variants contributing to variation in immune responses in Uganda. For KSHV
infection multiple putative candidate loci were identified with modest effect sizes

potentially contributing to infection.

As Uganda sustains such high levels of KSHV seroprevalence compared to the rest of the
world, in chapter 5, | also explored the viral genetic diversity of KSHV in the GPC by
whole genome sequencing of viral DNA isolated from saliva of asymptomatic individuals,
and analysed the population structure comparing it to published KSHV genomes from
around the world. This analysis showed a greater appreciation of variation of genes in
the central region of the genome, some of which are under positive selection,
contributing to the clustering of genomes by geography, thus, suggesting the use of

whole-genomes in KSHV viral characterisation.

Together, the findings described in this thesis reinforce the importance of conducting
genetic studies of infectious disease in African populations to uncover functionally
relevant loci associated with traits of interest, and independent of environmental
factors. Furthermore, the ability to obtain both host and viral genomes from the same
individuals, allows for a comprehensive assessment of factors underlying the course of
infection. The development of African resources to fully capture genetic diversity across
the continent and building of research capacity will be fundamental to facilitate large

scale studies and uncover meaningful biological insights.
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