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8 RB: Usingendogenous retroviral (ERV) fossils data to
explore the co—evolutionary relationships of retroviruses
and vertebrates

; E’ . Retroviruses (family Retroviridae) are reverse-transcribing RNA viruses that
infect vertebrates. Uniquely among vertebrate viruses, retroviruses integrate a DNA copy of
their genome into the genome of the infected cell as an obligate part of their life cycle.
Consequently, retroviral infection of germ line cells can lead to integrated retrovirus
sequences being inherited as host alleles, called endogenous retroviruses (ERVs). ERVs can
proliferate within their host genomes via a range of mechanisms, including the production of
infectious viruses that reinfect germ line cells, and intracellular retrotransposition in cis or
trans. This talk will report the results of a long-term investigation into the co-evolutionary
relationships of retroviruses and vertebrates. I will describe how functional versions of
ancient, extinct retroviruses can be reconstructed from ERV sequence data and analysed in
vitro. Finally, I will examine how the distribution and diversity of ERVs has changed across
the Cenozoic era, based on in silico analysis of over 200 vertebrate genomes, and discuss the
molecular mechanisms and evolutionary selection pressures that have driven the
proliferation of specific ERV lineages in particular mammalian species.
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Summary:

Retroviruses (family Retroviridae) are reverse-transcribing RNA viruses that infect
vertebrates. Uniquely among vertebrate viruses, retroviruses integrate a DNA copy
of their genome into the genome of the infected cell as an obligate part of their life
cycle. Consequently, retroviral infection of germ line cells can lead to integrated
retrovirus sequences being inherited as host alleles, called endogenous retroviruses
(ERVs). ERVs can proliferate within their host genomes via a range of mechanisms,
including the production of infectious viruses that reinfect germ line cells, and
intracellular retrotransposition in cis or trans. This talk will report the results of a
long-term investigation into the co-evolutionary relationships of retroviruses and
vertebrates. I will describe how functional versions of ancient, extinct retroviruses
can be reconstructed from ERV sequence data and analysed in vitro. Finally, I will
examine how the distribution and diversity of ERVs has changed across the
Cenozoic era, based on in silico analysis of over 200 vertebrate genomes, and discuss
the molecular mechanisms and evolutionary selection pressures that have driven

the proliferation of specific ERV lineages in particular mammalian species.
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