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An
overview on

the subject

Agriculture and environment: more

sustainable practices are needed

Nanotechnology for plant disease

and nutrition management

My topic of study: nanoparticles

functionalized with bioagents
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In detail ...

R

DICER

Exogenous dsRNA

2

Chitosan nanoparticles

(CHIT-NPs) 11| 778\

Against pathogen or weed

Induction of the RNA- 3
interference (RNAi) i llll“l“lll”:: el
mechanism RISC

protective, carrier and
biostimulant functions

4

I L

Mitter & Worrall, 2017

REFERENCES CHIT-NPS: Malerba & Cerana, 2016; Saharan & Pal, 2016; Kashyap et al., 2015.
RNAi: Mitter & Worrall, 2017; Nerva et al., 2020.




Evaluate whether the
effect of dsRNA
transported through
chitosan NPs is
Improved compared to
the application of
naked dsRNA

Aim of the project
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A. Filtration of R

CHIT stock solution:> NPsF
ﬁ (0.2 pm filter)

Chitosan (CHIT)

Lalelalele NPs synthesis
TN oS oo &

MW: 100 000 - 300 000 gmol-* Functionalization

20 pg/mL dsRNAs
"\u 5. oxidative

degradation

— NPsD
CHIT stock solution

treatment of
(60/0 Hzoz)

Best choice

Evaluation of
size, surface
potential

& retention capacity ;

NPsF
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1st year activities: definition of the best protocol for
synthesis and functionalization of nanoparticles
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1.Evaluation of the behavior of NPs after
application on leaves

I. Nicotiana benthamiana Domin (as a model
plant)

II. Amaranthus hybridus L. (a common weed) -
preliminary tests

2nd year

main taSkS 2. Assessment of the ability of NPs

to protect dsRNAs from
Q crea

pcrl ae\ﬁml

degradation

Total RNA from a transformed E. coli strain able to
synthetize the dsRNAs of Green Fluorescent Protein
(GFP-dsRNA) (Nerva et al., 2020)
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Methods

_ 0.5 mL
1. Evaluation per leaf

of the

behavior of /)
NPs after
application = Nicotiana benthamiana

(single leaf treatment)

on leaves
NPs functionalized with FITC (_:onfocal
(fluorescein-isothiocyanate) microscopy
diluted in 0.1% EIA .analy5|s
(Ethoxylated isodecyl alcohol) Leica TCS SP8
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FITC-NPs FITC-NPs FITC-NPs Resu ItS
Empty NPs 1:20 1:5 1:1 FITC-NPs

Chlorophyll
autofluorescence

Free FITC Supernatant
1:1000 FITC-NPs 1:20
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A. hybridus
Preliminary

results

Adaxial surface

Chlorophyll
autofluorescence

Cuticular lipid
autofluorescence

Abaxial surface -
detail of leaf vein

Deposition
of NPs
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Methods RNA-NPs Ps Naked RNA

2.Assessment ﬁ ﬁ ﬁ

=g All diluted 1:20 in 0.1% EIA
of the abil Ity 0.5 mL per leaf / ’ \20 mL per plant
of NPs to B
e £ A B
{ _ 3|
p rOte Ct N. benthamiana from 63a\p/|easn s
l X 3 biological N. benthamiana
dsRNAs from o replcates l
) ',®\' exposition Sampling at day
degl‘adatlon I for 15 min 0, 7 and 15
\ (coqtrolled
RT-PCR analysis environment)
for GFP-dsRNA
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NPs protect
GFP-dsRNA from
photo-degradation

dsRNA relative quantity (percentag
p -
*
' ' ' ' m

S g % g,
1%15‘ 0 ‘%4'9 7 ﬁ%‘i‘ﬂf J?%‘M::
v “ e o Sy,
G 5’0;,

Treatments

Results

Days after Treatment | GFP-dsRNA RQ
treatment

Nak d RNA 3 gi i (()) ggi No statistical
— significance, but a
NPSENA L B0 ERE T trend is visible

NPs 0.02 + 0.004

Naked RNA 0.79 + 0.140
NPs-RNA 0.94 + 0.205




Conclusions

The uniform distribution of NPs on leaf
surface depends on:

« Leaf morphology

« NPs concentration, size and zeta potential

Do NPs enter the plant?

NPs are presumably able to protect dsRNA

Actually, it is necessary to study their
performance in an open-air environment.
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Inhibition experiments on Botrytis
cinerea using NPs functionalized with
a specific dsRNA sequence (Nerva et
al., 2020) with interference activity

Study of the morphology of Amaranthus
species to understand the interaction of
NPs with leaf surface - future perspectives:
functionalized NPs for weed control

How are we

going on?

Definition of a protocol for the
purification and characterization of

exosomes

s UNIVERSITA
% DEGLI STUDI
“%s° DI UDINE




Thank you for your
attention!




