
Zoogeography
Lesson 12



• New Zealand mud snail (Potamopyrgus antipodarum) in 
Wisconsin

Original Infestation Discovered, 
2013

- They test 46 other stations across the states of 
Wisconsin, Minnesota and Illinois 

- They find no other sites positive for the presence 
of New Zealand mud snails 3 years after the study 
(2017) 

- they identify new positive stations



Mass mortality event of Pinna nobilis
(≥ 85% of population)

Early signs of mass mortality event occurring 
(30-85% of population)

Early signs of mass mortality event occurring 
(≤ 30% of population)

Current situation

Pinna nobilis and Haplosporidium pinnae



Positive sample

A wax model of Pinna nobilis from the Poli’s collection of 
anatomical wax models of molluscs, currently housed in the 
Muséum National d'Histoire Naturelle in Paris.

18 specimens analysed





Results for Haplosporidium pinnae



eDNA approach





Detecting spawning/ behavioural activity
• Planning the opening and/or closure of some barriers

• Interfere with reproduction of invasive species

• Limiting the collection of target species in particular period of the year or 
encourage it if they are exotic species

• Activating monitoring actions on target species



Detecting the abundancies changes of species

More biomass, more eDNA

Caution with this statement



Detecting the abundancies changes of species

There are factors that influence the release and degradation rates of the DNA:

- pH

- Temperature

- Food availability

- Seasonality

- Turbidity

- UVs exposition

[eDNA] = released DNA – degraded DNA



Determining species assemblies

DNA barcoding: species identification from short DNA fragments



Determining species assemblies

DNA barcoding: species identification from short DNA fragments



DNA barcoding DNA metabarcoding



Not only recent DNA….Paleoecology



Evaluating monitoring actions

Invasive species control/eradication Restore natural habitats

In both cases eDNA can be used to assess the actions undertaken



Create Databases

• eDNA samples can be used to trace different species

• Multiple testes can be done on the same sample

• Species to monitor today, may not need to be 
monitored tomorrow 

• Samples can be stored frozen or freeze-dried

• Archival samples can be reanalysed years later 

• Different laboratories can analyse the same samples

Svalbard Global Seed Vault (Norway)



eDNA: not only research, but chance to develop new employment realities



eDNA: not only research, but chance to develop new employment realities



Next Steps

Develop molecular and bioinformatics methods to 
analyse massive sequencing

Instead of spending endless hours 
doing this…



[eDNA] = released DNA – degraded DNA

There are factors that influence DNA release and degradation rates:

- pH

- Temperature

- Food availability

- Seasonality

- Turbidity

- Uvs exposition

We have to improve the 
formula!

Next Steps



Next Steps

Greater automation for continuous monitoring and long-term data collection



Next Steps



http://gamberialieni.divulgando.eu/



https://www.youtube.com/watch?v=VQ8zZDPR7OY

Real demonstration of eDNA sampling

https://vimeo.com/278562904

https://vimeo.com/352017863



Primer and probe design for qPCR



Databases and target species



• https://www.eurofinsgenomics.eu/en/ecom/tools/qpcr-
assay-design/



• https://bioinfo.ut.ee/primer3-0.4.0/

https://bioinfo.ut.ee/primer3/




