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Genomics of bivalve immunity

• Our research focuses on the comparative genomics of 
the animal immune system.

VIVALDI (Preventing and Mitigating Farmed Bivalve 
Diseases) is a European scientific project, financed in the 
framework of the EU Research and Development 
programme called Horizon 2020
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Zooplankton metabarcoding



DNA metabarcoding for zooplankton biodiversity assessment

• important role in marine food
webs and in marine carbon cycle

• most marine species have a
planktonic life stage

• morphological biodiversity assessments are labour intensive

➢ increasing need of faster, more cost-effective and more
objective methods to characterize the spatio-temporal
variability
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DNA metabarcoding for zooplankton biodiversity assessment
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Flowchart of the bioinformatic 
multistep approach. 



Heatmap based on the abundance of assignments at similarity thresholds 
from 100% to 90% for different taxonomic groups.



DNA metabarcoding for zooplankton biodiversity assessment

o Higher estimation of taxonomic richness with DNA metabarcoding compared to
morphological analysis (especially mero- and ichthyoplankton and cryptic species).

o Both analyses provide similar spatio-temporal patterns of zooplankton community.

o No. of sequences and abundance counts show correlations for various taxonomic
groups.

o Multistep approach based on the recovery of all putative sequences enables a
more reliable taxonomic assignment.

o information about
population structure
gets lost (sex, larval
stage).

o need of reliable,
geographically
comprehensive
reference database

Most abundant 
copepod species

left Taxonomic tree representing the revealed taxonomic richness.

right Relative abundance of copepod reads of metabarcoding data and of individual counts of morphological data (% based on square rooted data) 





DNA metabarcoding for the characterization of aerobiological samples

FRA 2016-17 UNITS
COST ACTION

• DNA extracted from tape with airborne
particles

• First time of simultaneous amplification of 
plants and fungi

• Mock plant and fungal communities
• CLC Workbench and QIIME2 → similar results
• Up to 10X improvement of the standard 

microscopy detection
• Monitoring of pathogen, IAS, allergenic taxa

Banchi et al. 2018; Banchi et al. 2019; Banchi et al. in review
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Development of a new Plant database

Banchi et al. 2019; Banchi et al. 2020

PLANiTS: a curated sequence reference dataset for plant ITS DNA metabarcoding

DNA metabarcoding needs reliable databases

Most of the works dealing with plants use NCBI downloaded sequences, clustered with 
CD-HIT (Fu et al. 2012) 

but
The sequences are not checked and can contain errors in taxonomic assignment, that
affect the clustering, that group them and chose as representative the longest one, with 
its taxonomy, introducing biases in the databases.

so
We have manually curated a Plant ITS database and developed a script (“better
clustering for QIIME”, bc4q) that in each cluster of similar sequences considers also the 
taxonomy

✓ Up-to-date and curated (no FUNGAL sequences!!) ITS1, ITS2 and ITS database
✓ Available in a QIIME format 
✓ Successfully applied in aerobiological samples







eDNA analysis for conservation and environmental monitoring 
purposes

ID Species Group Status of the system

Austropotamobius
pallipes

Crustacean (native) ✓ validated

Austropotamobius
torrentium

Crustacean (native) ✓ validated

Procambarus clarkii Crustacean (invasive) ✓ validated

Faxonius limosus Crustacean (invasive) ✓ validated

Pacifastacus
leniusculus

Crustacean (invasive) ✓ validated

Pontastacus
leptodactylus

Crustacean (invasive) Under validation

Procambarus fallax
fallax

Crustacean (invasive) Under validation

Pseudorasbora parva Fish (invasive) ✓ validated

Alosa fallax Fish (native) Under validation

Acipenser naccarii Fish (native) Under validation

Haplosporidium
pinnae

Protist (pathogen) Under validation
Reference database of 22 freshwater
fish species inhabiting FVG



ICT team 
perspective

• A management of HPC 
infrastractures more 
«bioinformatic friendly»

• For the actual “biodiversity trough 
DNA metabarcoding” analysis ICT 
resources are not limiting

• Standardization of reference 
databases

• The development of IA methods 
for the automatic taxonomic 
assignment


