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            Abstract
Endogenous retroviruses are a common ancestral feature of mammalian genomes with most having been inactivated over time through mutation and deletion1. A group of more intact endogenous retroviruses are considered to have entered the genomes of some species more recently, through infection by exogenous viruses2, but this event has never been directly proved. We have previously reported koala retrovirus (KoRV) to be a functional virus that is associated with neoplasia3. Here we show that KoRV also shows features of a recently inserted endogenous retrovirus that is vertically transmitted. The finding that some isolated koala populations have not yet incorporated KoRV into their genomes, combined with its high level of activity and variability in individual koalas, suggests that KoRV is a virus in transition between an exogenous and endogenous element. This ongoing dynamic interaction with a wild species provides an exciting opportunity to study the process and consequences of retroviral endogenization in action, and is an attractive model for studying the evolutionary event in which a retrovirus invades a mammalian genome.
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                    Figure 1: 
                        Patterns of insertion of KoRV in the koala genome.
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Figure 2: 
                        Patterns of KoRV genome insertions are inherited.
                      [image: ]


Figure 3: 
                        Prevalence of KoRV in geographically distinct koala populations.
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        Editorial Summary
A dangerous inheritance
Over the millennia many retroviruses â€” viruses that, like HIV and Rous sarcoma virus, contain RNA and a reverse transcriptase to make DNA from it â€” have been incorporated into mammalian genomes. Most have become inactive but some, like the koala retrovirus (KoRV), remain relatively intact and are thought to have entered the genomes more recently. A survey of KoRV prevalence in wild koalas confirms that KoRV is an inserted â€” and still transmissible â€” endogenous retrovirus. Surprisingly, it is missing completely in some individuals and in all populations on the isolated Kangaroo Island, off the South Australia coast. So KoRV seems to be in the midst of a transition between an exogenous and endogenous element. This provides a glimpse of a notable evolutionary event. But there are important conservation issues too, since KoRV is known to cause tumours in this unique and vulnerable species.
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