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Decomposizione della sostanza organica: un processo chiave nel ciclo dei nutrienti
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Modelling the effects of litter
decomposition on tree diversity patterns

Model idea

Mazzoleni et al. (2010) Ecological Modelling
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Inibizione da self-DNA nelle piante: dimostrata in > 30 species

+ Heterologous DNA + self DNA IS Research

Inhibitory and toxic effects of extracellular self-DNA in litter:
a mechanism for negative plant-soil feedbacks?

? ? . ‘ ; Mazzoleni et al. New Phytologist 2015 a
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Effetto auto-inibitorio non solo per le piante: € un fenomeno biologico generale!

Bacteria: Bacillus subtilis

Algae: Scenedesmus obliquus

Mazzoleni et al. New Phytologist 2015 b



Experimental evidence: studies in model organisms
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Article
Self-DNA Exposure Induces Developmental Defects and
Germline DNA Damage Response in Caenorhabditis elegans

nonself-DNA




Molecular mechanisms
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Metabolomics and molecular networking analyses in Arabidopsis thaliana
show that extracellular self-DNA affects nucleoside/nucleotide cycles with
accumulation of cAMP, ¢cGMP and N6-methyl-AMP

Virginia Lanzotti “ , Laura Grauso ", Alfonso Mangoni ', Pasquale Termolino ",
Emanuela Palomba °, Attilio Anzano®, Guido Incerti®, Stefano Mazzoleni ™
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Molecular mechanisms
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evidence by other teams

A Review: Is Cinderella’s story of self-DNA extracellular
effect towards plant growth real?

R Purnamasaril, U Sudadi’ and D A Santosa*®”

!Soil Science Study Program. Graduate School, IPB University

“Department of Soil Science and Land Resource. Faculty of Agriculture. IPB
University

SBiotechnology Center, Institute for Research and Community Empowerment. IPB
University

Abstract. Research related to the extracellular self-DNA effect in plants has been widely
conducted during the last decade. Researchers reported the impact of extracellular self-DNA
ihibition on plant growth. assuming that extracellular self-DNA could enter plant tissue and
thus stimulate an inhibitory response. Environmental conditions have a big role to play in
supporting this inhibition. especially with the significant climate changes that have occurred in
recent years. Climate changes such as rainfall, humidity, light intensity, and air temperature
have a positive effect on the decomposition process of plant litter. Especially if there is a
significant climate change accompanied by a monoculture cropping pattern will further trigger
the accumulation of extracellular DNA. Dissolved DNA concentration in the soil with the
probability of occurrence of the self-DNA effect is directly proportional. Although several
studies have confirmed the inhibitory results, self-DNA's mechanism can enter plant tissue and
stimulate an inhibitory response has not been widely discussed. It has sparked debate regarding
the actual effect of self-DNA and the extent of its potential to inhibit plant growth. Therefore.
this paper intends to collect various hypotheses and research results regarding self-DNA's
impact on plant growth and reconstruct more comprehensive assumptions regarding the effect
of self-DNA. its inhibitory potential. and its ecological implications in agriculture. Exhaustive
assumptions about self-DNA are expected to be the basis for generating new research designs
that include new variables that have not been considered in previous research.
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Review
Extracellular DNA: Insight of a Signal Molecule in
Crop Protection
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Article

Extracellular DNA as a Strategy to Manage Vascular Wilt Caused
by Fusarium oxysporum in Tomato (Solanum lycopersicum L.)
Based on Its Action as a Damage-Associated Molecular Pattern
(DAMP) or Pathogen-Associated Molecular Pattern (PAMP)
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Figure 1. A proposed system of eDNA as an agriculture treatment with circular economy agricultural eDNA treatments.
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Extracellular Fragmented Self-DNA
Is Involved in Plant Responses to
Biotic Stress
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BIOLOGIA PLANTARUM (2023) 67: 9-18 DOI: 10.32615/bp.2022.037

Extracellular self-DNA induces local inhibition of growth,
regulates production of reactive oxygen species, and gene
expression in rice roots
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It’s not you, it’s me: Extracellular self-DNA signals

through the jasmonic acid pathway e, yﬂi%%»;;;‘;ptor?
]
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Postharvest Biology and Technology 200 (2023) 112306
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Extracellular self-DNA induced a PTI-related local defence against Rhizopus
rot in postharvest peach fruit
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Plant Physiology*

Plant extracellular self-DNA inhibits growth and
induces immunity via the jasmonate signaling pathway

Xingang Zhou®,' Huan Gao®,"? Xianhong Zhang ®,' Muhammad Khashi u Rahman ®,’
Stefano Mazzoleni®.*> Minmin Du@®** and Fenezhi Wu®"*
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NUOVO SCENARIO PER IL BIOCONTROLLO IN AGRICOLTURA: Acidi nucleici?

Past versus Future
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Key Mechanistic Principles and
Considerations Concerning RNA
Interference
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FIGURE 2 | Different scenarios of co-existence of RNAi and microRNA {miRNA) in different species.
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Revieir
Basic Principles of RNA Interference: Nucleic Acid Types and
In Vitro Intracellular Delivery Methods
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RNA interference (RNAI) for insect pest management: understanding
mechanisms, strategies, challenges and future prospects
Deepak Kumar Mahanta' - J. Komal® - Tanmaya Kumar Bhol® - Ipsita Samal® - Sangeeta Dash® - Sumit Jangra®

Forest Entomology Discipline, Forest Protection Division,
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CYTOPLASM RNA interference
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Uso di acidi nucleici possibile:
- Vantaggi del DNA rispetto al RNA (AND technology)

- Problematiche regolatorie



Microrganismi benefici > Biostimolanti —> Biocontrollo
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Fusariosi lattuga — esempio di applicazione AND
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CONCLUSIONI
Nuova funzione del DNA ambientale

Importanza del bilancio self/noself DNA
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