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Decomposizione della sostanza organica: un processo chiave nel ciclo dei nutrienti



Nutrient cycling and organic matter decomposition

Model idea

Inhibitory effect by 
extracellular SELF-DNA

Modelling the effects of litter 
decomposition on tree diversity patterns

Mazzoleni et al. (2010) Ecological Modelling



+ Heterologous DNA + self DNA

Inibizione da self-DNA nelle piante: dimostrata in > 30 species

Mazzoleni et al. New Phytologist 2015 a



Mazzoleni et al. New Phytologist 2015 b

+ SELF-DNA

Effetto auto-inibitorio non solo per le piante: é un fenomeno biologico generale!



Experimental evidence: studies in model organisms



self-DNA

nonself-DNA

Experimental evidence: studies in model organisms



Molecular mechanisms



Molecular mechanisms



Debate and supporting 
evidence by other teams













NUOVO SCENARIO PER IL BIOCONTROLLO IN AGRICOLTURA: Acidi nucleici? 

Past versus Future

RNA or 

Species specific
inhibitor

RNA or DNA
products







Ribosome Protein

NUCLEUS

CYTOPLASM

Translation

Transcription

RNA polymerase

Interference

m
R

N
A

dsRNA

RNA interference
(Single gene target)

siRNA



Ribosome Protein

NUCLEUS

CYTOPLASM

Translation

Transcription

RNA polymerase

Interference

m
R

N
A

Pro: high precision
Con: induction of resistance

dsRNA

RNA interference
(Single gene target)

siRNA



Protein

NUCLEUS

CYTOPLASM

mRNA

Extracellular
self-DNA

self-DNA inhibition
(generalized targets)



Protein

NUCLEUS

CYTOPLASM

mRNA
X
X

X
X
X

Pro: generalised action
(no resistance)

Ribonucleotide
pool accumulation

Membrane 
depolarization

Con: ?

self-DNA inhibition
(generalized targets)



Uso di acidi nucleici possibile:

- Vantaggi del DNA rispetto al RNA (AND technology)

-  Problematiche regolatorie 



Microrganismi benefici → Biostimolanti

Spirulina (Arthrospira platensis)

Trichoderma harzianum

→ Biocontrollo

Bacillus thurigensis

Beauveria bassiana



→ Biocontrollo + efficace su specie i

BiocontrolloBiostimolanti

+ DNA i

Microrganismi benefici

«AND Biologicals» technology



AND technology
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Lettuce infected by Fusarium oxysporum
Healthy plant

Fusariosi lattuga – esempio di applicazione AND
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Fusariosi Lattuga
biocontrol by Fusarium self-DNA

NATControl



Nuova funzione del DNA ambientale

Importanza del bilancio self/noself DNA

CONCLUSIONI

:)
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