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Antropocene
(Paul Crutzen - Nobel per la chimica atmosferica)
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Inquinamento Atmosferico

L'inquinamento atmosferico nuoce all'ambiente e alla salute umana. In Europa, le emissioni di molti
inquinanti atmosferici sono diminuite in modo sostanziale negli ultimi decenni, determinando una
migliore qualita dell'aria nella regione. Le concentrazioni di inquinanti sono tuttavia ancora troppo
elevate e i problemi legati alla qualita dell'aria persistono. Una parte significativa della popolazione
europea vive in zone, in particolar modo nelle citta, in cui si superano i limiti fissati dalle norme in
materia di qualita dell'aria: I'inquinamento da ozono, biossido di azoto e particolato pone gravi rischi
per la salute. Diversi paesi hanno superato uno o piu dei loro limiti relativi alle emissioni per il 2010 per
quattro importanti inquinanti atmosferici. Ridurre l'inquinamento atmosferico, quindi, continua a
essere importante

W/

Agenzia europea dell’ambiente ;.)




Inquinamento Atmosferico

Ozono
Anidride Solforosa
Particolato
Anidride Carbonica

Atmospheric CO, at Mauna Loa Observatory

Scripps Institution of Oceanography
400 1 NOAA Earth System Research Laboratory 0
. 2z
. o
B » - 380
& =
i
o 360
w
-
©
<
o 340
320 i
v a

- 1860 1970 1980 1980 2000 2010 2020

-+ ]2019-10-22 20:00 YEAR




Soil contamination

Waste disposal and industrial activities are
the most important  sources of  soil
contamination overall in Europe.”
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“"The most frequent contaminants are
heavy metals and mineral oils (EEA, 2014)”
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Introduction to Organic Contaminants in Soil:
Concepts and Risks

L. Valentin, A. Nousiainen, and A. Mikkonen

Table 1 Type and source of the most relevant group of contaminants in European soils

Emerging Organic
Contaminants

in Slud

Contaminants

Example of compounds

Source of contamination®

Estimated percentage”

References

Heavy metals

Oil hydrocarbons
Chlorinated compounds

Monomeric aromatic
hydrocarbons

PAHSs

Nitroaromatics

Cu, Zn, Cd, Pb, Hg. Cr

Alkanes, alkenes, cycloalkanes
PCP, PCBs, PCDD/Fs

Benzene, toluene, ethylbenzene,
xylene (BTEX)

Benzolalpyrene, chrysene,
fluoranthene

TNT., nitrobenzene, nitrophenols,
atrazine

Application of animal manure (D)

Military facilities (P)

Gasoline stations (P)

Sawmills and wood preservation sites (1P)

Mining and metallurgical industry (P,D)

Oil industry (P,D)

Manufacture of pesticide and
herbicide (D)

Wood preservation sites (P)

Pulp and paper production (P)

Municipal waste incineration (P,D)

Plastics, fire-retardants manufacture (P.D)

Oil industry (P.D)

Gasoline stations (P)

Manufactured gas plants (P.D)

Oil industry (P.D)

Gasoline stations (P)

Manufactured gas plants (P.D)

Wood preservation sites (P)

Municipal waste incineration (P.D)

Automobile exhaust (D)

Manufacture of aniline, dyes, drugs (P.D)

Explosive industry, military facilities (P,
D)

Muanufacture ol pesticides and herbicides
(D)

37.3

33.7

Chlorinated phenols —

3.6
Chlorinated
hydrocarbons

6

2.4

(21, 42]

123]
(43, 44]

(43]

[43, 45)

[46])

P point contamination: D diffuse contamination
"According 1o the European Environmental Agency, the estimated percentage is bused on the frequency with which a specific contaminant is reported to be the
most important in the investigated site [23]

“Information not available
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Zinc is an essential element for both

plants and humans, but it is toxic in
excess amounts

Zinc is propagated throughout the
food chain by bioaccumulation

VI.‘.‘

Zinc excess in soil might be either

Shoot

Root
60-89 mg Kg'

1

of geological or anthropogenic
origin.

Soil (Extract.)
3-5 mg Kg'

s
I

W

&

Soil (Total)
36-56 mg Kg'

Beetle Larvae

Aphid
99-153 mg Kg™'

Predatory beetle
(adult)
128-194 mg Kg-'

—

Exuvie
52-99 mg Kg™'

Modified from Dar et al. (2017)
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A GLOBAL WATER-QUALITY CRISIS
AND THE ROLE OF AGRICULTURE




Xenobioticli Emergenti

¥




Emerging Contaminants
Pharmaceutical and Personal Care Products

Continuously released into the aquatic Not efficiently removed by traditional wastewater
environment treatment plants



Luo et al., 2014
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Piante ?




A Phytovolatilization B

O Evapotranspiration
Phytoextraction
Metabolism
Phytodegradation 1
Translocation

& o@ [Metabolism
Phytostabilization €@ ®

) Sorbtion\
Uptake
o P
@ = Contaminant

Q = Stabilized contaminant

= Gaseous state of a contaminan*

@ = Degiadad contaninant © 2011 Nature Education All rights reserved


http://www.nature.com/scitable

Il nostro approccio al
problema




Non Effective HM Barriers Effective HM Barriers

High HM Uptake and
Accumulation
in Organs

Low HM Uptake and
Accumulation
in Organs

High HM stress LLO\V!‘MS(I‘CSSJ
HMN HNMNI
Detoxification Detoxification
: Potentiality for cultivation in polluted soils
-_=—
m Tolerance Phy toremediation potentiality Tolerance

Sebastiani L. et al. (2014). Heavy metals stress on poplar: molecular and anatomical modifications. In: Approaches to Plant Stress
and their Management, pp 267-279 — Springetr.
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Tree Physlology 19, 391397

Ozone- 100 ppb & 999 Hevon Publishing—Vicroria, Canada

Control: < 3 ppb
5 h day-1

Physiological and morphological responses of olive plants to ozone
exposure during a growing season

ANTONIO MINNOCCL' ALBERTO PANICUCCIL? LUCA SEBASTIANL ' GIACOMO
LORENZINI® and CLAUDIO VITAGLIANO'

0 Cv. Frantoio 100 120

Cv. Moraiolo Leaf drop and development
of necrotic spots (days)










Modello sperimentale
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rfr-nscﬁ';»'tome analyses of Populus > ecuramericana clone

1-214 leaves exp d to e
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create sequencing library
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RNA Sequencing of Populus x canadensis
Roots Identifies Key Molecular Mechanisms
Underlying Physiological Adaption to Excess
Zinc
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Control Stressed

Protein extraction and sample preparation
in TCA/acetone
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Fig. 3. Filtered image of the two-dimensional electrophoresis proteome reference
map of Populus = euramericana (1-214 clone) root. Differentially represented pro-
tein spots bertween Zn-treated and control roots are indicated, Spot numbering
corresponds to the proteins listed in Table 2
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Proteomic analysis of Populus < enramericana (clone 1-214) roots to
identify key factors involved in zinc stress response

) s

Stefania Romeo ', Dalila Trupiano ™', Andrea Ariani
Gabriella 5. Scippa”, Andrea Scalom’

' Giovannt Renzone ™,
. Luca Sebastianm

Spot identification and gel protein digestion

I Spot numbering (1, 2, 3...x), excision and in-gel protein digestion (wllh trypsin elc,)

e ﬂ’n’v'v’

nanoLC-ESI-LIT-MS/MS and protein identification

Protein identification




euchromatin heterochromatin 7 e
/ oty T oty
- / cytosine S-methyicytosine

Epigenetic modifications of chromatin structure are extremely important in
mediating stress responses in plants. Epigenetic modifications are especially
important in perennial species such as trees, where they contribute to phenotypic

plasticity and adaptatlon to unfavorable environments.

T ST e
o TR A Contants lists available st ScienceDirect

(_’2*4 Environmental and Experimental Botany 3
sl S journal homepage: www. slsevier. com/locate/anvexpbol

Comparative epigenomic and transcriptomic analysis of Populus roots (!)”
under excess Zn

Andrea Ariani**, Stefania Romeo”, Andrew T. Groover”*, Luca Sebastiani*

* Miolabs, stitute of Life Sclemors, Scunda Supenove Sant'Anna, Mozra Martind della Liberta, T1, 58127 P, Iraly
LS Poret Service, Macific Sowthwest Nesearelr Station, Davis, CA 938618, USA
¥ Department of Mont Mology, Undversity of Califormia, Devis, CA 95618 USA




Water Air Soil Pollut (2014) 225:1813
DOI 10.1007/s11270-013-1813-9

Variabilita genetica ...

Phytoremediation of Zn: Identify the Diverging Resistance,
Uptake and Biomass Production Behaviours of Poplar Clones
Under High Zinc Stress

Stefania Romeo - Alessandra Francini -
Andrea Ariani - Luca Sebastiani

-214 Jean Pourtet | Baldo Villafranca
Populus x euramericana Populus nigra Populus deltoides Populus alba
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Inquinamento Acqua




Caffeine

o CHa
. HaC- N
«» One of the most consumed drug worldwide ) j\ L >
O~ N N
CHgj

« Persistent in the aquatic environment
Int J Sports Med. 2005 Nov;26(9):714-8.
Van Thuyne W1, Roels K, Delbeke FT.

Espresso (30 mL) Black Tea (237 mL) 1.22 ug mit + 2.45 ug mi
47-64 mg 25-48 mg



Luo et al., 2014
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Pioppo e Caffeina?

Environ Sci Pollut Res (2016) 23:7298-7307 @
CrossMark
DOI 10.1007/511356-015-5935-2

RESEARCH ARTICLE

Degradation of exogenous caffeine by Populus alba and its effects
on endogenous caffeine metabolism

Erika C. Pierattini' « Alessandra Francini' « Andrea Raffaclli? « Luca Sebastiani '




Endogenous (%) Exogenous (%)

Leaves Stem

P affeine 99 1

13Theobromine 98 0

!“Theophylline 59 17

&

-

7

Caffeine 10
Theobromine 26

Theophylline 15



Scwence of the Total Envicomment 5659570 (2010) 540-547

Contents lizts svaiable at Science Diract

Science of the Total Environment

journsl homepage: www elsevier . com/locate/scitotuny

Morpho-physiological response of Populus alba to erythromycin: A (!)c,wm.‘k Erythromycin bound
timeline of the health status of the plant to

o E. coli ribosome

Ervika Carla Pierattini ¥, Alessandra Francini **, Andrea Raffaelli ¥, Luca Sebastiani *

* Irextiture of Life Sorencoes, Scuoda Superiore Samt Arna, Piasca Martird deda Liberta 33, 56127 Maa daly H=C
" ONR - Istitwro df Fistobopo Clikoa. Via Morazy 1. 1256 124 Psa taly 3

~OH Ha _cH,
"GHy [

"“ﬁmcm
- OCHy
<+ Antibiotic inhibitor of protein synthesis in bacteria o

« Persistence in the aquatic environment is a risk for the rising
and spreading of antibiotics resistance mechanisms

« Stable and doesn’t undergo photodegradation processes
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Application of d,-DOP allows to differentiate  p
such compound from one present in
laboratory environment D

sampling
time:
1 and 21.days




Leaf number (P=0.041)
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Funzionano ?



Removal of micro-pollutants from urban wastewater by constructed
wetlands with Phragmites australis and Salix matsudana



Luo et al., 2014
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Atenolol == - Dicl",""‘"' CW with P australes 4 .,—., : 4-nNP
A CW with 8. marsudana %O "y
25 \'c-pfrmhvr‘_ —=5 | ST 6 July 28 Seprember 28 Seprombes:
26 September — JI’ q\. 9 July 26 Seprrember — 20 Septonibey,
oo ns see .t
/- . . 7 Avgrst 3 At
T Augusr 2 Auguse TAugusrT 3 August one P
- CW with P australis NPL,EO
Triclosan & ke A CW with S. matsudana J";', : Ketoprofen
S g o ealy
50 0 ‘ 28 September 6 July
28 Sepremibeng="" July 23 September =~ __~ ‘o:; ey a6 July s ns
/ 26 Scprember © July
20 Seprember {— 9 Sy 26 Seprember L+ ) © Jub - ns
ns na % R
.".’ i 3 Augusy
4 hbggmi‘ g A;:L_:-mr ‘4-:;:-.uu"' 3 "llﬁ'l.l\l NPLEO
.. . 28 Sepramber 6 July
Removal efficiency of micro-pollutants was evaluated by means of Eq. (1): ns ~ s
Removal efficiency (%) = (M, ;—M)/ M, x 100, where M, is the load of
micro-pollutant in CW influent and M is the load of micro-pollutant in 26 September 0 July
.« . . . ns ns
CW systems effluent. Removal efficiencies were calculated assuming that
no evapotranspiration took place since losses by evaporation in a CWs are 7 Augraar” 5 duguat
. .« . . (413 -
considered negligible compared with the great volumes of water treated.




