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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

Vivaldi
Preventing and Miligaling
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Comparative and evolutionary
genomics
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/ooplankton metabarcoding
SCIENTIFIC REPLIRTS

OPEN Multi-marker metabarcoding
“approach to study
“mesozooplankton at basin scale
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DNA metabarcoding for zoop

lankton 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.
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DNA metabarcoding for zooplankton biodiversity assessment

left Taxonomic tree representing the revealed taxonomic richness.
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groups.

more reliable taxonomic assignment.

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

o Multistep approach based on the recovery of all putative sequences enables a

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

o need of reliable,
geographically
comprehensive
reference database




ITS2 metabarcoding analysis complements lichen mycobiome
diversity data

Elisa Banchi' - David Stankovic'2 - Fernando Fernandez-Mendoza? - Fabrizia Gionechetti’ - Alberto Pallavicini' -

Lucia Muggia'*®
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Sampling

DNA metabarcoding for the characterization of aerobiological samples

- 5 sampling sites (NW, NE, Central Italy)

- 3 seasans (Spring-Summer-Autumn)

- 2 weeks/month for 9 months (March-Movermber 2017)
- 1 volumetric sampler with adhesive tape
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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



Development of a new Plant database

/ INPUT

DNA metabarcoding needs reliable databases /

| cluster file from
/ fasta file of all so
{  taxonomy of all s
L

Most of the works dealing with plants use NCBI downloaded sequences, clustered with l
CD-HIT (Fu et al. 2012) sssign tascnomy
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. / N
so : e ooty 1o
We have manually curated a Plant ITS database and developed a script (“better —— l
clustering for QIIME”, bc4q) that in each cluster of similar sequences considers also the ‘ ' ’
taxonomy g o

4 record a
l record event WARNING

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

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

Banchi et al. 2019; Banchi et al. 2020
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The Joumal of Biological Databases and Curation

PLANITS: a curated sequence reference dataset
for plant ITS DNA metabarcoding
1
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Abstract

DNA metabarcoding combines DNA barcoding with high-throughput sequencing to
identify different taxa within environmental communities. The ITS has already been
proposed and widely used as universal barcode marker for plants, but a comprehensive,
updated and accurate reference dataset of plant ITS sequences has not been available
so far. Here, we constructed reference datasets of Viridiplantae ITS1, ITS2 and entire ITS
sequences including both Chlorophyta and Streptophyta. The sequences were retrieved
from NCBI, and the ITS region was extracted. The sequences underwent identity check to
remove misidentified records and were clustered at 99% identity to reduce redundancy
and computational effort. For this step, we developed a script called ‘better clustering
for QIIME’ (bcdq) to ensure that the representative sequences are chosen according
to the composition of the cluster at a different taxonomic level. The three datasets
obtained with the bcdq script are PLANITS1 (100224 sequences), PLANITS2 (96771
sequences) and PLANITS (97 550 sequences), and all are pre-formatted for QIIME, being
this the most used bioinformatic pipeline for metabarcoding analysis. Being curated
and updated reference databases, PLANITS1, PLANiTS2 and PLANITS are proposed as
a reliable, pivotal first step for a general standardization of plant DNA metabarcoding
studies. The bcdq script is presented as a new tool useful in each research dealing with
sequences clustering.
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eDNA analysis for conservation and environmental monitoring

ID Species
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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



