
 

Tracking koala disease: New findings from
old DNA
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(Phys.org)—DNA extracted from the skins of koalas displayed in
European and North American museums shows that a retrovirus has
been a problem for the animals for much longer than was thought,
according to Alfred Roca, an assistant professor of animal sciences at
the University of Illinois, and Alex Greenwood of the Leibniz Institute
for Zoo and Wildlife Research (LZW) in Berlin.

"The process by which a retrovirus invades the host germ line appears to
be quite drawn out in this case, so that the koala population has suffered
the strongly pathological effects of the virus for many generations,"
Roca said.
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Retroviruses, of which human immunodeficiency (HIV) viruses are
examples, are RNA viruses that form DNA that they then incorporate
into the host's genome. When retroviruses invade the host's germ line
(inherited material from the eggs or sperm), the disease is transmitted to
the host's offspring.

The koala retrovirus (KoRV) is the only known retrovirus currently
invading an animal germ line. Almost all koalas in northern Australia
have endogenous (permanently integrated with the host) KoRV. The
percentage drops drastically in populations in the south, suggesting that it
is a young virus.

Roca and Greenwood hoped that studying this virus in koalas could yield
new insights into how a retrovirus establishes itself in a host. They
worked with an international research team that included experts from
laboratories in Berlin and Copenhagen that study ancient DNA. These
laboratories use specialized facilities and cutting-edge techniques to
extract information from ancient and/or degraded samples that are often
very small.

After extracting DNA from 28 museum koala skins dating from the late
19th century to the 1980s, the researchers were able to sequence
mitochondrial DNA from 18 of the koalas. To their surprise, only three
of the samples were not positive for KoRV.

"We expected that KoRV would be less widespread the farther back in
time we went and that we would detect many changes in KoRV as it
adapted from being an infectious virus to being part of the koala germ
line," Greenwood said.

Two of the skins that were not positive for KoRV were from southern
Australia. The remaining 15 skins were all from northern Australia. This
geographic distribution is surprisingly similar to that detected in modern
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koalas.

Another finding was that the sequences of KoRV in old and new samples
were nearly the same, indicating that KoRV was already widespread 120
years ago. The results suggest that the infection first appeared much
earlier than was previously thought, and was already well established in
northern Australia in the late 1800s. Then it spread very slowly, possibly
because koalas are sedentary.

The results suggest that KoRV has subjected koala populations to greatly
increased susceptibility to disease, such as Chlamydia infection or
leukemia, for over a century. In fact, there are historical reports of
diseases with symptoms that might have been due to Chlamydia that
swept away millions of koalas in 1887-1889.

These findings have just been published online in Molecular Biology and
Evolution.
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