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Pollen monitoring

mainly based on microscopic analyses
identification and quantification and requires well trained personnel
procedure is laborious and time consuming
|dentification up to genus level, usually higher taxonomic ranks

——

low sensitivity!!

Fungal spores - AEROMYCOLOGY

huge diversity of morphologies
high seasonal variation

difficulties in identifying fungal species using spores alone "
um



Project aims

Aim 1. Set up and standardization of DNA extraction,

amplification and sequencing of aerobiological samples
for routine analyses

Aim 2. Standardization of a methodological and
bioinformatic pipeline for meta-barcoding analysis of
aerobiological samples

Aim 3. Establishment of reference sequences database



‘ | ' DNA barcoding
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provides a fast and thorough identification of organisms. -
species-specific DNA regions = species-specific tag.
DNA barcode (nuclear, mitochondrial or plastidial DNA):

1) be relatively conserved within species but variable ’,,s_..
enough to discriminate between them; "'33.

2) contain sufficient phylogenetic information; 7‘,;",

3) be flanked by highly conserved regions ‘::.

DNA BARCODING
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Species identification

DNA Meta-barcoding: in microbiome studies for the

characterization of soil and water microbial communities in
diverse ecological conditions, or of plants and animal
associated microorganisms.

Minibarcodes that target at 200-300 bp are used.

v'DNA barcoding

o6 pocesig v'Next generation sequencing (NGS)

Environmental samples

Data analysis

lon Torrent PGM®



Sampling and methodology

5 localities = cities Y

total material
DNA extraction

ﬂ March-November
2017

PCR amplifications:

trnL (plastidial) for plants
others?? nuclear??

ITS2 (nuclear) for fungi
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Metabarcoding standard pipeline:

Molecular biology Bioinformatics Statistics

WHO IS THERE???



Library preparation
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Millions of Sensors
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Bioinformatic analysis (1)

iMe

Q' IME Pipeline (Caporaso et al., 2011)

* file conversion (.fastg to .fna and .qual)

e clean, trim and split the library (- 150 -s 15 -h 8 -m 3)

e |TSx extraction (Bengtsson-palme et al., 2013)

* chimera checking with giime-usearch 6.1 (UNITE reference dataset)

*  97% similarity OTUs picking (open reference strategy, UNITE database and
blast)

e calculate the core taxonomy

* filter out taxonomy the taxa belonging to lichen hosts

* recalculate the core taxonomy to focus only on intrathalline diversity

» statistical analysis (rarefaction curves, reads distribution, alpha and beta
diversity)




Bioinformatic analysis (2) 4
MEGAN

MEGAN Pipeline (Huson et al., 2011)

Written by Daniel Huson Univergity of Tiibingen

e blast and taxonomic assignment with MALT and MEGAN

* malt build - download as fasta file the sequences of interest, in ncbi, with an
appropriate query (i.e. “ITS2” OR “ITS” OR “transcribed” AND "Fungi“ OR "uncultured
fungus” OR "fungus” — 96428 seqs)

* maltrun (produces .rma files, one per sample) i.e. -id 90

* import .rma files in MEGAN and taxonomic analysis (LCA algorithm)

Sample DNA Sequence Comparison
°OQ reads comparison data

metagenome

Interactive
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reference databases OUTPUT = rEference
sequences databases
for plants and fungi




The time schedule: 01.01.2017 - 31.12.2018

Time schedule (months)

Aims [Activities

i 1. Preparatory phase

1 2. Sampling

3. Standardization of set

1
up protocols

5 4. Bioinformatic pipeline
standardization

3 5. Sequence reference

database

Preparation of scientific
publications

Collaboration with ARPA, sampling and collection of preliminary
results since July 2016.
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Preliminary study

* 48 samples (2 weeks of sampling)

* ARPA Marche, FVG, Umbria, Veneto
v DNA extraction

v" Amplification with RT-PCR

v’ Library preparation

v" NGS sequencing with lon Torrent®
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