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INTRODUCTION yllosphere microbiome and air pollution

-~ Fr B n B ] Phyllosphere microbiome

The phyllosphere comprises all the aerial parts of the plant and it has been estimated that each leaf supports a microbial community that

Includes a multitude of different microorganisms.
_ Air pollutants

Particulate matter (PM)

The World Health Organization (WHO) has identified air pollution as a primary source of mortality, with 4.2 million premature deaths _

Carbon monoxide (CO)

attributed to 1t in 2019 alone. Pollutants can be adsorbed or absorbed by the leaves, and a variety of microorganisms can be selected and may | 2l R

use the organic pollutants as a carbon or energy source, such as naphthalene or other polyaromatic hydrocarbons.
_ _ LT

OBJECTIVES

Poli aromatic
hydrocarbons (PAHS)

METHODOLOGY

Factors influencing
spatial and temporal

variability of
phyllosphere L eaves-washing with a washing solution (EDTA,
microbiome TrisHCI, Tween 20), sonication and agitation

Filtering the washing solution with a 0.45um
nitrocellulose filter

Indro Montanelli f FuMo Testi Parco Nord
(h

(peri-urban park) igh-traffic urban road) (extra-urban park) : 5o e ' 2N

Microbial ecosystem
service: degradation of
PAHs

@

In situ experiment:
inoculum of PAHSs
degraders to enhance the
urban air quality

Cutting the filter in half

Performing the DNA extraction with half filter, to
extract genomic DNA

Magnoglia Platanus
grandifiora platanoides x acerifolia

PCR amplification using two target genes: 16S rRNA
for bacteria and ITS1 for fungi

Metagenomic sequencing with miSeq IHlumina
technology on the two different amplicons

A

- .S

Bioinformatic analysis on samples, to assign
taxonomy with ASVs and calculate o and p diversity

c000000

Variables

Zona Variables
Tipologia _
Stagione ZF]H-:i |
Zona:Tipologia Tipologia
Zona:Stagione i 0 ) . 06 0.8 ; Zona:Tipologia
B - Tipologia:Stagione Unexplained
Adjusted R-square Unexplained Adjusted R-square

Top Genera for Winter-Spring Leaves bacteria (16S rRNA) samples Most common fungi (ITS1 region) on winter leaves
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M unclassified_Pseudomonadota W unclassified_Sphingomonadaceae Frondihabitans M llumatobacter Pseudoxanthomonas m unclassified_Betaprotecobacteria unclassified_Hyphomicrobiales

B Deinococcus M Serratia B unclassified_Actinomycetota B unclassified_Bacillaceae B unclassified_Enterobacterales B unclassified_Illumatobacteraceae unclassified_Intrasporangiaceae s . . Y. . e s .
M Unclassified_Ascomycota B Unclassified_Fungi M Aureobasidium B Ascomycota_unidentified_1_1 B Unclassified_Capnodiales
unclassified_Paracoccaceae Achromobacter Acidiferrimicrobium Acidiphilium Acidithiobacillus M Apatinema M Brochothrix

® Caballeronia ® Caldalkalibacillus B Cupriavidus m Cyclobacterium B Enterococcus ® Fibrella m Fulvivirga M Phoma H Devriesia B Fungi_unidentified_1_1 B Unclassified_Incertae_sedis_25 B Cryptococcus_1

M Knoellia B Marinobacter W Marivirga M Marmoricola Methyloceanibacter | Methyloversatilis Microbacterium . i A . . . e
© v "'{ M Rhodotorula B Tremellales_unidentified_1 B Unclassified_Pleosporales Cryptococcus B Herpotrichiellaceae_unidentified

m Motilibacter Nodosilinea B Nonlabens M Parvibaculum B Pedobacter B Pedomicrobium M Pseudonocardia
M Rhodohalobacter Salsipaludibacter Sphingobium Stenotrophomonas Tabrizicola unclassified_Acidobacteriota unclassified_Alphaproteobacteria LE[JTOS[JhaEI’IEI u SOI’dEII'IOIT'I‘},,I’CETES_LH'IIdE thI'FIEd_]. S[JOI'O[JOI.OIT'IYCES H Bensi ng‘tonla B Catenulostroma

M unclassified_Alteromonadaceae B unclassified_Balneclaceae B unclassified_Cyanobacteriota M unclassified_Cyanophyceae M unclassified_Cytophagales B unclassified_Deltaproteobacteria M unclassified_Gemmatimonadaceae B Phallus B Ple OS[)OI'EII.ES_LI nide ntified_l muU nclassiﬁed_Dermateaceae mu FICI.EISSiﬁEd_SOI’dEII'iOITI}I’CEtES Others <1%

unclassified_Micromonosporaceae m unclassified_Rhodanobacteracea unclassified_Rhodobacterales W unclassified_Solirubrobacterales Others <1%

VARIABLE FUNGI (P) ot Hor) SEEE)

Fulvio Testi Fulvio Testi

'F’]'S;EDF“E’QE”E”' (R D A) Fulvio Testi vs. Indro Montanelli . st
' Edera (Winter)

Edera (Winter) . . dera (Winter)
Magnolia (Winter) Fulvio Testi vs. Parco Nord i Magnolia (Winter)

“ Edera (Spring)
O Magnolia (Spring)

5 rens e | | LOCation
Winter (filled) PLANT TYPE FUNGI (P)
 Spring (empty) (Post Hoc)

Plant type Edera vs. Magnolia

Acero vs. Magnolia

Season Acero vs. Platano

Acero vs. Edera

Indro Montanelli vs. Parco Nord

©

N
O
N

RDA2 ( 7.66%) **
RDA2 (10.90%) **
o
o

Edera vs. Platano

Model

Magnolia vs. Platano

Season FUNGI (P)
0.0 0.2 ' *** (High significant, p<0,001) **(medium significant, p<0,01)) (Post Hoc) - - 0.2 0.0 02

e *(significant, p<0,05) .(marginally significant, p<0,1) Winter vs. Spring RDA1 (29.57%) ***

CONCLUSIONS AND FUTURE PERSPECTIVE

- = ” - — e L Y ‘ ‘.
The RDA model of bacterial community demonstrated that the plant type Is the primary determinant of microbiome variability, followed by location type and season. Deciduous and
evergreen plants exhibited pronounced differences, as did urban and extra-urban parks, with high statistical significance.
The RDA model for fungal community revealed that the location type is the most significant factor influencing fungal variability, followed by the plant type. Post hoc tests indicated that
urban roads and extra-urban parks exhibited the greatest diversity, with statistical significance.
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Maphthalene degraders Greenhouse-in situ experiment: the inoculum of PAHS degraders will be s ed directl
Chemical analysis of leaves and airborne ; E use-in stu exper inaculy egraders will be sprayed directly
|5n-lau|::-n an H. helix leaves to enhance the degradation of naphthalene
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