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What? 

eDNA (environmental DNA) is 
defined as DNA that is collected 
from a variety of environmental 
samples such as soil, seawater, or 
even air rather than directly 
sampled from an individual 
organism.
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Where? 

Where does mainly eDNA come from?

Several different sources such as faeces, urine, pollen grains, skin, 
carcasses, larvae, eggs, leaves and hair.

What eDNA is mainly used for?

Taxonomic identification
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Taxonomic identification from eDNA can be accomplished by 
means of two – mutually non exclusive- approaches:

Metagenomics

Metabarcoding
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Enviromental sample

Total genomic DNA
extraction

Shotgun genome sequencing
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PCR amplification: selection of
target sequences

Retrieved sequences are compared
to a specific reference database
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What a DNA barcode marker is?
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How does a DNA barcode marker work?
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Pros:
Barcode marker specificity
Reference database restricts bioinformatics burden -
especially with custom-made reference database
Even very low DNA quantity can be barcoded

Cons
PCR can introduce significant biases
For some organisms (e.g. plants) a single barcode 
marker is not sufficient. Mind the gap!
Curation of reference database



CENTRO RICERCA E INNOVAZIONE

The reference database
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The wet lab analyses:

from an environmental sample to a bunch of
barcodes
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The in silico analyses

Bioinformatics
analyses

eDNA samples: unknown

Reference Database:
generic
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The in silico analyses: results

eDNA samples: unknown

Reference Database:
generic

 
there’s no a good match : unknown samples identified to large
taxonomic categories such as Families, Orders or even Classes 
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The in silico analyses: results
eDNA samples: unknown

Reference Database:
very well curated, 

usually custom made 
with some additional efforts
in terms of wet lab analyses

 
100 % match: unknown samples identified to Species level 

  
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Applications to some relevant 
Conservation Biology issues

 Mammals
biodiversity 
survey

Terrestrial
habitats
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 Fungi
biodiversity 
survey

Airborne
samples
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Pian di Neve, Adamello
Giannantonj, 3200 m 
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Most relevant conclusions:
-dispersal limitation at intermediate to large scales: aerial fungal composition
was clearly different between sites (>100 km apart) but not within
sites (<10 km apart)
-eDNA on aerial samples can simultaneously characterize composition 
for fungi growing on many kinds of substrates (wood and soil)
-opportunity for early detection of pathogenic species (agriculture, forestry or 
house construction) already upon their arrival as spores, e.g. Heterobasidion 
annosum and Claviceps purpurea
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 Pollination: 
ecosystem
service

South Africa:
National Insects
Collection
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Different biomes across 
South Africa over a 
period of 93 years 
(1914–2007)



CENTRO RICERCA E INNOVAZIONE

Bar graph representing 22 samples classified with the ITS2 database. 
The different colours indicate different plant species identified with 
the sequence database, and in which percentage it was detected in 
each sample
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Most relevant conclusions:
-Pollen eDNA metabarcoding of historic collections opens up the possibility
to reconstruct the plant communities that pollinators visited in
the past and their associated changes through time.

-understanding the influences of factors such as climate change and land use 
change on plant–pollinator interactions could prove vital in the conservation
of vulnerable species, both plant and animal

-Species-level plant classification is possible with ITS2, but without
a comprehensive local plant sequence reference database, family based
interpretations are more reliable.
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Where:

Adamello glacier, Italy

Largest – 16 km2

Deepest – 270 m (estimate) 
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What

Biological particles
embedded in the ice

We extracted a 45 m 
ice core from 
Adamello in April 
2016 
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Why

Testing the hypothesis that
the biodiversity preserved in ice cores
reflects that in the catchment area 
of the glacier

In this case, we could have a record
of biodiversity changes through time

We could link these changes to precisely 
dated man-related events
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Results
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Results

Venn diagram 
Number of plant families
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Investigating unconventional archives
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