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«Direct» monitoring of wildlife

Thermal imaging cameras

Catches

Electroshock

Observation



«Indirect» monitoring of wildlife

stomach contents



 All the living organisms have DNA

 The eDNA is released in the environment by an organism

 It comes from cells arising from:

- Skin, hair, scales, etc.

- Gut trait

- Egg and sperms

- Organic matter (carcasses)

What is the eDNA?



Defined as: genetic 
material obtained 
directly from 
environmental 
samples (soil, 
sediment, water, 
etc.) without any 
obvious signs of 
biological source 
material

What’s eDNA?
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• Potentially uses nuclear DNA or 
RNA, but more frequently 
mitochondrial DNA (mtDNA)

• In every cell there are many 
copies of it 

• mitochondrial DNA is more stable 
in the environment 

• The mitochondrial genome is 
short (average 16,000 bp), so 
mitochondrial sequences are 
available in many species

What is the eDNA?



The eDNA analysis

• Collection

• Concentration

• Extraction

• Amplification

• Detection



How to detect target species and not
the others?

Quantitative Polymerase Chain 
Reaction (qPCR)



In the 1990s, microbiologists were the first to use 
the eDNA technique to identify microbes in soil 
and water in order to:

• Identify toxic algae during algal bloom
(Neilan et al., 1995; Oldach et al., 2000, ecc.)

• Detect faecal contaminations in the water 
network

(Sinton et al., 1998; Meier et al., 1997, ecc.)

• Identify environmental pathogens
(Barker et al., 1994; Baudart et al., 2000; Truyen et al., 
1998)

• Microbiome characterisation
(Koops et al., 1991; Troesch et al., 1999, ecc.)







Scientific papers’ trend on the eDNA

2
33

417



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 

- Create databases



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:



…even the more cryptic and elusive species



…even the more cryptic and elusive species



…but some clarifications on the eDNA
technique are needed:



eDNA analysis of A. torrentium in Italy



Early detection of invasive species



Early detection of invasive species

Source: https://www.usgs.gov



Genetic analyses – A. pallipes e P. clarkii in FVG (Italy)



Genetic analyses – A. pallipes and P. clarkii in FVG



eDNA detection to monitor P. clarkii in Slovenia


