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Piccoli peptidi: nuovi prodotti per
la difesa delle colture
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Moving towards a more healthy and sustainable EU food system,
a corner stone of the European Green Deal




PPPs: prodotti per la protezione delle piante

Uso dei pesticidi (2018)
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Abbliamo bisogno d
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La viticoltura ha bisogno di PPPs!

Evolution of PPP EU active substances
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L’Europa ha bisogno di nuovi PPPs

Sostanze a basso rischio (Low PPPS)
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Approcci biotecnologici
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Peptidi antimicrobici
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Peptidi antimicrobici: NCR044

PNAS

Proc Natl Acad Sci U § A. 2020 Jul 7; 117(27): 16043-16054. PMCID: PMCT7354933
Published online 2020 Jun 22. doi: 10.1073/pnas.2003526117 PMID: 32571919

Antifungal symbiotic peptide NCR044 exhibits unique structure and multifaceted
mechanisms of action that confer plant protection

Siva L. S. Velivelli @ Kirk J. Czymmek,2® Hui Li 2 Jared B. Shaw, Garry W. Buchko,% and Dilip M. Shah®'
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Several nodule-specific cysteine-rich (NCR) peptides expressed in a model legume Medicago
truncatula exhibit potent antimicrobial activity. However, their structure-activity relationships and
mechanisms of action against fungal pathogens of plants are still largely unknown. A small highly
cationic peptide NCR044 with potent antifungal activity has been identified. This peptide has a
unique highly dynamic structure and exhibits multifaceted mechanisms of action against a fungal y
pathogen Botrytis cinerea. Exogenous application of this peptide confers resistance to a gray mold ’ &%, " Nitrogen fixing bacteria

disease caused by B. cinerea in tobacco and tomato plants as well as postharvest products. Our work ; \ like Rhizobium fixes atmospheric
paves the way for future development of NCR peptides as spray-on antifungal agents. d nitrogen into nitrogenous compounds.
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Peptidi antimiocrobici: NCR044

concentration of 3 uM (Fig. 3 B and ). We also determined the antifungal activity of the chemically
synthesized reduced form of the NCR044 peptide against B. cinerea. The reduced form of the
NCR044 peptide inhibited the growth of B. cinerea with ICsq value of 4.16 + 0.18 pM as compared
with 1.55 + 0.21 pM for the native oxidized form of the peptide. The resazurin cell viability assay
revealed that B. cinerea spores lose their cellular metabolic activity at a concentration of 6 pM as

compared with 3 pM for the native oxidized form of the peptide (SI Appendix, Fig. S2 A and B).
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Fig.

3.

Antifungal activity of NCRO44 against B. cinerea and Fusarium spp. (4) ICso and ICoq values of NCR044 for each
pathogen are shown. Data are means + SEM of three independent biological replicates (n = 3). (B) Results of the
fungal cell viability assay using resazurin, a metabolic indicator of living cells. A change from blue to pink/colorless
signals resazurin reduction and indicates metabolically active fungal spores after 60 h. In the presence of 3 or 6 pM
NCRO044, fungal cells lost their metabolic capacity and did not reduce resazurin. (C) Representative microscopic

images showing the inhibition of B. cinerea growth 24 to 48 h after treatment with 1.5 or 3 uM of NCR044 (Right). B.

cinerea without peptide added served as a negative control (Left). (Scale bar, 20 pm.)
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I peptidi sono commercializzati (USA)

VESTARN Home Productsv Science Sustainability ~AboutUsv Resourcesv  Contact

THE POWER OF PEPTIDES

El 4

) |

7 é WA

‘VEG lEs 2 S ; *CRANBERR

..d‘; /l"\ | : k"‘

DBSar DEPARTMENT OF UNIVERSITA

F 2o ¢
o BI DEGLI STUDI




Piccoli-peptidi
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Farmaci peptidicl
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Il doppio ibrido per trovare nuove molecole
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Il nostro test
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Il nostro bersaglio: P. viticola

Le zoospore di P. viticola necessitano

della parete per attaccare la vite

Zoospore di P. viticola _
Fondazione

Colombo et al., 2020 CA R I P LO

TUTE SERVARE MUNIFICE DONARE « 1816

UNIVERSITA
1STUDI




NoPv1 e P. viticola
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NoPv1 e P. viticola

Controll

NoPv1

PCT/IB2018/059834
Colombo et al., 2020

DBSa | DEPARTMENT OF UNIVERSITA
- DEGLI STUDI
MILANO

_¥ | BIOSCIENCES
A



UNIVERSITA
DEGLI STUDI
DI MILANO




Il doppio ibrido e la scoperta di nuovi peptidi

o | peptidi ciclici sono piu’ resistenti alle proteasi
o | peptidi ciclici passano piu’ facilmente attraverso le membrane.

o Maggiore affinita per i target

Stapled Peptide Wild Type Peptide

Rosa et al., 2023
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Bilancio Fitosanitario Toscana 2023

Sintomi peronospora (foto: INRAE)

Malattie segnalate

Peronospora:

Black rot:
Oidio:
Botrite:

integrata

Peronospora:
Black rot:
Oidio:
Botrite:

biologica

Sintomi black rot (foto: INRAE)
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La parete di G. bidwellii (black rot)

Regione
Lombardia

Target: 1,3-beta-glucanosyltransferasi
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1,4-Glc;
33.6

Mélida, Hugo, et al. "Analyses of extracellular carbohydrates in oomycetes unveil the existence of three different cell wall types." Eukaryotic Cell 12.2 (2013): 194
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| peptidi sono specifici
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Peptidi anti-BR
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Dove siamo

Unproven concept, no testing has baen performed

Europdisches
Patentamt
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BASIC RESEARCH Office européen
You can now describe the nead(s) but have no evidence des brevets

IDEA
Acknowledgement of receipt

Concept and application have been formulated ,
We hereby acknowledge receipt of your request for grant of a European patent as follows:

FULL COMMERCIAL APPLICATION

Technology on ‘general avarlability’ for all consumers

i : | | Submission number 12589019
You have an initial ‘offering’. stakeholders like your slideware
Application number EP23207559.8
SMALL SCALE PROTOTYPE
Built in 2 laboratory eavironment (“ugly” prototype) File No. to b d EP23207559
ile No. to be use
PROTOTYPE for priority declarations
LARGE SCALE PROTOTYPE Date of receit 02 Novernber 2023
ested in ntended environmentt
Your reference P2367EP
close 1o expected performance
VALIDATION Applicant Universita degli Studi di Milano
DEMONSTRATION SYSTEM
Operating in operational environment at pre-commercial scale Country T
FIRST OF A KIND COMMERCIAL SYSTEM _
Al technical processes and systems to support commercial activity Title ANTIMICROBIAL PEPTIDES FOR
n ready state THE CONTAINMENT OF
PRODUCT'ON OOMYCETES IN AGRICULTURE
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Dove intendiamo andare
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- Utilizzando microrganismi
- Messa a punto di

Test
- Test anti-microbici in

protocolli

serra e in campo

Il gruppo UNIMI

Valutazione dei rischi

- Per I'ambiente (Terrestre
acquatico)

- Per I'uomo (operatore e
consumatore)

Nuovi PPPs

Formulazione
Selezione di formulati
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Are we able to confirm the interaction?

Bright field CMB3a-GFP Merge
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Are we able to confirm the interaction?

Bright field CMB3a-GFP Merge
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