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Abstract

The ability to digest signiﬁéant qﬁantities of the dissacharide lactose is depehdent
upon high expression of t]ie enzyme lactase in the small intestine. ,Downregulatioﬂ |
of lactase occurs in the vast majority of adult mammals, and most humans lose the
ability to produce high levels of lactase after weaning (lactase non-persistence). :
whereas others keep high levels into adult life (lactase persistence). This variation
in adult enzyme expression is under geneﬁc cdritrol,' and frequencies of the two
phenotypeé vary in throughout the world. A correlation between a longstanding
culture of dairying and a high frequency of lactase persistent individuals in a
population group has been reported. This has led to the theory that the high levels
of lactase persistence seen in some groups could be the result of natural selection.
This thesis examines variation in and around the lactase gene in to explore the
possible role of natural selection in explaining modern frequencies of lactase

persistence.

A series of single nucleotide polymorphisms (SNPs) in the vicinity of the
lactase gene have alleles known to associate with lactase persistence in Northern
Europe. These were investigated in a series of 4024 individuals from 73
population groups throughout the world to generate a global distribution that
could be compared with anﬂlropoiogical data, and previously reborted
frequencies of lactase persistence. One of these SNPs, a C-T transition located —
13.9kb upstream of the lactase gene, was reported during the course of this
thesis, (Enattah et al 2002), with the T allele proposed as a putative cause of
lactase persistence. The haplotypic background of this allele is reported here.

Although frequencies of the —13.9kb*T allele could account for reported
frequencies of lactase persistence in European groups, this was not the case in
sub-Saharan Africa, and also in some Eurasian groups. These data indicate
either that —13.9kb*T is only closely associated with a true causative and, as
yet, unknown mutation, or that there is heterogeneity of causes for the lactase
persistence trait. Although —13.9kb*T was absent in East Africa, it did exist at

low frequency in Cameroon, where an association with Fulani ancestry was



observed. Y-Chromosome data for this group supported a previously reported
hypothesis for a Eurasian back-migration event in the Northern region of
Cameroon, which might explain the presence of the —13.9kb*T allele in this

region.

5 microsatellite loci in and around lactase gene were used to measure and
compare intra-allelic diversity for 3 SNP haplotypes. A series of small families |
from 9 population groups were used to resolve compound SNP and
microsatellite haplotypes. The c_:ompdund SNP haplotype associéted with
lactase persistence was found at a disproportionately high frequency forits
associated microsatellite diversity when compared to SNP haplotypes that do
not associate with lactase persistence in Western Europe. This is interpreted as
strong evidence for positive selection pressure favouring lactase persistent

individuals in this region.
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