
 

Sampling species' DNA trails is leading to
better environmental monitoring

November 25 2016, by Hayley Dunning

  
 

  

Great crested newt. Credit: Imperial College London

Using a technique that can tell if a species has passed by from just a
sample of water, scientists are developing new ways to assess
ecosystems.
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All animals shed fragments of DNA as they go about their lives – in
faeces, mucous, sperm and eggs, shed skin, hair and, eventually, their
carcasses.

These traces of genetic material can persist in the environment for some
time – a matter of weeks in water and up to a few centuries in soil. With
new, more sensitive DNA amplification and sequencing techniques,
scientists can collect and analyse these fragments in water and soil
samples and identify individual species that have passed by.

One area where environmental DNA, or eDNA, is finding practical use
is in environmental assessments, for example to check whether any
protected species are present before construction works are carried out.
Already, Defra in the UK have approved the use of eDNA sampling to
assess the presence of protected great crested newts in ponds.

Now, in a new partnership between Imperial College London and
environmental ecology consultancy Thomson Ecology, scientists are
hoping to expand the use of eDNA. They want to create protocols to
assess whether different areas are home to key protected species,
including crayfish, water voles, otters and reptiles.

As well as looking at key protected species for conservation, the team
want to use eDNA for biosecurity, by identifying invasive species. For
example, as well as native crayfish, some UK waters have been occupied
by invasive American Signal Crayfish, which outcompete the native
species and damage the local environment. Early detection of invasive
crayfish could mean they are dealt with sooner, and cause less damage.

Ultimately, the researchers hope to be able to use eDNA to profile entire
ecosystems, analysing water samples to get a snapshot of all the
organisms present in the local environment that have shed some DNA.
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Victoria Priestley, who is taking on this task for her PhD thesis in the
Department of Life Sciences at Imperial, said: "I think eDNA surveys
represent a sea change in how we approach survey and monitoring of
species.

"There is a lot of effort going into eDNA research globally and once it
becomes more established, we should be able to assess what species are
present in an area much more quickly. Ultimately we should be able to
use it to create a clearer and more detailed picture of global
biodiversity."

EFFICIENT ENVIRONMENTAL ASSESSMENTS

Currently, species are assessed based on intensive field surveys,
requiring taxonomic expertise and often involving tagging animals and
repeat visits to a site. However, Professor Vincent Savolainen, from the
Department of Life Sciences at Imperial, is developing new protocols
for various species.

This is paving the way for much simpler and more cost-effective
surveying for environmental assessments. Professor Savolainen said:
"This research will contribute to developing new indices to meet goals of
the Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES), the body that assesses the state of
biodiversity and of the ecosystem services it provides to society, in
response to requests from decision makers."

Although sequencing techniques have improved dramatically in the last
few decades, challenges remain in analysing eDNA. The fragments
degrade over time, a process enhanced by temperature, microbes,
enzymes and salinity.

The rate that eDNA is 'shed' from species to species and individual to
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individual also requires more research, as does the role of predators in
moving eDNA between sites, and especially how eDNA is distributed in
aquatic environments.

However, Priestley is positive that eDNA surveys have a bright future:
"There is still some way to go before whole-ecosystem eDNA
monitoring is standard practice, but I believe that at least in the near
future, eDNA will increasingly be one of the options in the survey
toolkit, working alongside traditional methods to obtain the best
ecological survey data in the most efficient way."

POSITIVE PARTNERSHIP

Professor Tom Welton, Dean of the Faculty of Natural Sciences, said
partnerships like this one help translate research into real-world
applications: "This exciting collaboration demonstrates that research
across the whole breadth of natural sciences at Imperial, even on newts,
has practical applications to real world problems.

"Our partnership with Thomson Ecology will allow our research to have
a positive impact on environmental protection and conservation."
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