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ABSTRACT

Phylogenetic models generally assume a homogeneous, timesilb/estationary
process. These assumptions are often violated by the realndee complex,
evolutionary process. This thesis is centered on non-homogeneous, bpeade;
properties of molecular sequences. It consist several relatechdapgendent studies.
LineageSpecificSeqgen, an extension to the Seq-Gen program,adlbigh generation
of sequences with changes in the proportion of variable sitestragduced. This
program is then used in a simulation study showing that changhe prdportion of
variable sites can hinder tree estimation accuracy, and éeatetconstruction under the
best-fit model chosen using a relative test can result in a wreagIn this case, the
less commonly used absolute model-fit was a better predictoreef dstimation
accuracy. This study found that increased taxon sampling of lingagéshave
undergone a change in the proportion of variable sites was Icfiicaccurate tree
reconstruction and that, in contrast to some earlier findings, theaaycof maximum

parsimony is adversely affected by such changes.

This thesis also addresses the well-known long-branch attractidacta A non-
parametric bootstrap test to identify changes in the substitutmress is introduced,
validated, and applied to the case of Microsporidia, a highly reduceatefitilar
parasite. Microsporidia was first thought to be an early bragahitkaryote, but is now
believed to be sister to, or included within, fungi. Its apparersl lmsaryote position
is considered a result of long-branch attraction due to an elevatadi@vaty rate in
the microsporidian lineage. This study shows that long-branch éssinaad basal
positioning of Microsporidia both correlate with increased proportiohgadical
substitutions in the microsporidian lineage. In simulated data, sucdeassd
proportions of radical substitutions leads to erroneous long-branch estinfdtese
results suggest that the long microsporidian branch is likely t@ lbesult of an
increased proportion of radical substitutions on that branch, ratherinbesased

evolutionary ratger se.



The focus of the last study is the intriguing case of Mesostigma,avilsr green alga
for which contradicting phylogenetic relationships were inferk&@tile some studies
placed Mesostigma within the Streptophyta lineage (which incliagelsplants), others
placed it as the deepest green algae divergence. This basal pogitsoregarded as a
result of long-branch attraction due to poor taxon sampling. Reinvéstigait a 13-
taxon mitochondrial amino acid dataset and a sub-dataset of 8 teealsr¢hat site
sampling, and in particular the treatment of missing data, isgushportant a factor for
accurate tree reconstruction as taxon sampling. This studyfieerdi difficulty in
recreating the long-branch attraction observed for the 8-taxoseti@asimulated data.
The cause is likely to be the smaller number of amino acid dbasaper site in
simulated data compared to real data, highlighting the fatttibee are properties of
the evolutionary process that are yet to be accurately modeled.
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