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Mutation, selection, and genetic drift are important evolutionary forces that shape the genetic
variation in a population. These forces are affected by the populations demographic history, as well
as biological properties, such as the mating system. Such evolutionary forces can diminish adaptive
or deleterious variation, influence the population's genetic load and ability to adapt to new
environments. In my dissertation, I investigate how demography, self-fertilization, and selection
shape different aspects of genetic diversity. I investigate how demographic changes interact with
changes in the mating system of a species and study how self-fertilization affects deleterious genetic
load accrued during a range expansion. In the thesis I discern the effects of inbreeding due to
demography versus due to self-fertilization, and highlight both benefits and costs of selfing during a
range expansion. While selfers colonize new environments more rapidly and are able to purge
deleterious mutations with the most severe effects on fitness, high levels of homozygosity and genetic
drift still result in genetic load by many small-effect alleles. I confirm these findings using a mixed-
mating species, Arabis alpina, which expanded its geographic range and underwent a switch from
outcrossing to selfing. Expanded selfing populations of A. alpina show higher genetic load but also
evidence of genetic purging, matching results from the simulations. These results suggest that while
selfing aids in faster colonization and purging of highly deleterious mutations, it does not prevent
expansion load and can result in reduced fitness. I then extend the comparison of inbreeding effects
on molecular diversity by selfing and demography. Using simulations of different selfing rates and
demographic scenarios, including genetic bottlenecks, admixture, and small population sizes, |
compare the resulting extent of homozygosity using a commonly used summary statistics, runs of
homozygosity (ROH). The thesis identifies features of ROHs characteristic of the type of demography
or selfing rate a population was subjected to, and thus provides guidance for interpretation of the
distribution of ROHs for future studies. Furthermore, I present a machine learning algorithm using
ROH data to accurately and rapidly predict self-fertilization rates. In Chapter 4, I ask how genetic
drift and selection shape the diversity of dominance segregating within a population. The dominance
coefficient is a key population genetic parameter that describes the relationship between a
heterozygous genotype and its phenotype. By simulating populations with different sizes and input
distributions for mutational selection and dominance coefficients, I discover that an often-described
negative relationship between selection and dominance can emerge purely by purifying selection.
However, in demographic scenarios involving relaxed selection, high drift, and elevated
homozygosity, the de novo distribution of dominance is revealed, particularly in singleton mutations
and during range expansions. In sum, my thesis enhances our understanding of how demography and
selfing impact neutral and deleterious genetic variation, measures of inbreeding, and dominance
coefficients segregating in a population. This contributes to a better understanding of how molecular
diversity is maintained, evolves, and can be measured and interpreted.
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