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Abstract Patterns and processes of molecular evolution

critically influence inferences in phylogeny and phyloge-

ography. Within primates, a shift in evolutionary rates has

been identified as the rationale for contrasting findings from

mitochondrial and nuclear DNA studies as to the position of

Tarsius. While the latter now seems settled, we sequenced

complete mitochondrial genomes of three Sulawesi tarsiers

(Tarsius dentatus, T. lariang, and T. wallacei) and analyzed

substitution rates among tarsiers and other primates to infer

driving processes of molecular evolution. We found sub-

stantial length polymorphism of the D-loop within tarsier

individuals, but little variation of predominant lengths

among them, regardless of species. Length variation was due

to repetitive elements in the CSB domain—minisatellite

motifs of 35 bp length and microsatellite motifs of 6 bp

length. Amino acid evolutionary rates were second highest

among major primate taxa relative to nucleotide substitution

rates. We observed many radical possibly function-altering

amino acid changes that were rarely driven by positive

selection and thus potentially slightly deleterious or neutral.

We hypothesize that the observed pattern of an increased

amino acid evolutionary rate in tarsier mitochondrial gen-

omes may be caused by hitchhiking of slightly deleterious

mutations with favored D-loop length variants selected for

maximizing replication success within the cell or the

mitochondrion.
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Introduction

One of the biggest conundrums in primatology—the phy-

logenetic position of tarsiers—finally seems solved. For

decades, scientists have shed light on the place of Tarsius

from many perspectives, but neither morphologists nor

geneticists came to unequivocal conclusions on where to

place these small Southeast Asian primates. With the

advance of molecular methodology, however, compelling

evidence accumulated for a sister group relationship

between tarsiers and extant anthropoids, i.e., a monophy-

letic haplorhine clade (Schmitz et al. 2001; Jameson et al.

2011; Hartig et al. 2013). Moreover, there is now a good

understanding of what caused many molecular studies to

find an apparently well-supported prosimian clade uniting

tarsiers with strepsirrhine primates, i.e., lemurs, lorises, and

bushbabies (Hayasaka et al. 1988; Hasegawa et al. 1990;
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