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Applications of eDNA analyses

Detection of cryptic, rare or elusive species
Detect migrations or reproductive behaviors

Monitor species abundance changes over
time

Determine species assemblages

”
Evaluate monitoring actions r" -

‘»

Create databases
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Detection of cryptic, rare or elusive species

* Monitor invasions as a quick detection method

* Studying threatened species (conservation)

* DNA evidence cannot flee or hide




Detection of criptic, rare or elusive species

Partial list of the animal
species studied through
eDNA analyses:

pd

Rhone sireber European pond turtle Louisiana Zicrayhish
Zingel asper Emys orbicularis Procambarus clarkii

Amer’scaﬁ bullfrog

-

Commeon spadefoot

Lithobates catesbeianus Misgurnus fossilis Pelpbates fuscus

3

Great crested newt -Harhledrnem

— = X
African clawed toad
Triturus cristatus Triturus marmoratus Xenopus laevis



...even the more cryptic and elusive species

LOCH TEST MONSTER Scientists to test
water of Loch Ness for DNA to find out
once and for all if Nessie is real

Professor Neil Gemmell will gather water samples and
analyse them using the same techniques as police forensic
teams

Sun Reporter
3 Apr 2017, 0118 | Updated: 4 Apr 2017, 450




...even the more cryptic and elusive species

Loch Ness Monster may be a giant
eel, say scientists
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The modern myth of the monster gathered pace in the 1930s but this famous 1934 photo was later revealedtobe a
fake

The creatures behind repeated sightings of the fabled Loch Ness Monster
may be giant eels, according to scientists.

Researchers from Mew Zealand have tried to catalogue all living species in the
loch by extracting DNA from water samples,

Following analysis, the scientists have ruled out the presence of large animals
said to be behind reports of a monster.

Mo evidence of a prehistoric marine reptile called a plesiosaur or a large fish
such as a sturgecn were found.

Catfish and suggestions that a wandering Greenland shark were behind the
sightings were also discounted.

: W UNIVERSITY OF OTAGO

Prof Meil Gemmell and his team collected water samples from Loch Ness



...but some clarifications on the eDNA technique are

needed:
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Early detection of invasive species

vev - ISSUES BRIEF

Invasive alien species and climate change

» Invasive alien species (IAS) are animals, plants or other organisms that are introduced into places cutside their natural range, negatively impacting native biodiversity,
ecosystem services or human well-being.

= [AS are one of the biggest causes of biodiversity loss and species extinctions, and are also a global threat to food security and livelihoods.

» |AS are compounded by climate change. Climate change facilitates the spread and establishment of many alien species and creates new opportunities for them to
become invasive.

» |AS can reduce the resilience of natural habitats, agricultural systems and urban areas to climate change. Conversely, climate change reduces the resilience of
habitats to biological invasions.

= |tis essential that |AS be incorporated into climate change policies. This includes biosecurity measures to prevent the introduction of |AS to new regions as a result
of climate change, and rapid response measures to monitor and eradicate alien species that may become invasive due 1o climate change.



Early detection of invasive species

Early Detection and Rapid Response

While invasive species prevention is the first line of defense, even the best prevention efforts will not stop all invasive
species. Early Detection and Rapid Response (EDRR) is defined as a coordinated set of actions to find and eradicate
potential invasive species in a specific location before they spread and cause harm. USGS activities that support
EDRR span the geography of the country and address organisms and pathways most appropriate to address the
needs of our partners. USGS provides scientific support to DOI Bureaus and other partners to aid in implementation of
EDRR efforts and inform management actions. In certain cases, USGS |leads multi-agency / partner rapid response

efforts where specific skill sets are required.
Source: https://www.usgs.gov
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Genetic analyses — A. pallipes e P. clarkii in FVG (Italy)

A. pallipes P. clarkii
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O Collegi di pesca del FVG
" Aree protette della Rete Natura 2000



Genetic analyses — A. pallipes and P. clarkii in FVG
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eDNA detection to monitor P. clarkii in Slovenia
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eDNA analyses to detect P. parva in FVG
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