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Programme overview

How can microorganisms and the microbiome be utilised for application in the agri-
food, environmental, cultural heritage, energy and pharmaceutical fields? 

• The microorganisms and microbiome
• Isolation, detection, characterization of bacteria, fungi, viruses 
• Microbial-based solutions: how to apply microorganisms and microbial consortia in agri-food, environmental, 

cultural heritage, energy and pharmaceutical fields.
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 Training course SUS-MIRRI.IT 

 
  
Modality: hybrid format  

c/o ENEA Centro Ricerche Casaccia (UO10), via Anguillarese 301 S. Maria di Galeria – 00123 
ROMA in collaboration with ENEA Centro Ricerche Brindisi (UO09) 

 

Link Monday 27 November: 

Fai clic qui per partecipare alla riunione 
ID riunione: 396 387 501 980 
Passcode: nrgTqR  
 
Link Tuesday 28 November: 

Fai clic qui per partecipare alla riunione 
ID riunione: 374 864 329 182 
Passcode: uc2U2M  
 

Coordinator and lecturers: Prof. Annamaria Bevivino – Head of the ENEA Laboratory for 
AgriFood Sustainability, Quality and Safety. 

C. Alisi; E. Clagnan; M. Costanzo; D. Cuna; A. Del Fiore; L. Di Gregorio; C. Lico; G. Massini; V. 
Mazzurco; V. Miceli; V. Poscente; S. Tabacchioni; F. Tasso; A. Visca. 

 

Practical lessons: C. Alisi; B. Aracri; E. Clagnan; A. Del Fiore; L. Di Gregorio; G. Migliore; P. 
Paganin; V. Poscente; F. Sbarra; F. Sevi; S. Tabacchioni; F. Tasso. 

 
COURSE CONTENT 
How can microorganisms and the microbiome be utilised for application in the agri-food, 
environmental, cultural heritage, energy and pharmaceutical fields? Following the ENEA 

Isolation, cultivation, preservation and characterization of bacteria, fungi, 
viruses: microbial-based biotechnological solutions (MBBS) in agri-food, 

environmental, cultural heritage, energy and pharmaceutical fields. 

Organisers: ENEA, Casaccia and Brindisi Research Centers  

November 27-28, 2023  

Hybrid Course 

 

The course is organised in theoretical lessons, practical lectures and laboratory activities. The main aim of the training 
course is to provide updated concepts and methodologies on the microbial applications in different fields. 



November 27 - Theoretical session

• 9:30-10:00 The new age of soil microbiome - A. Bevivino 

• 10:00-10:30 Isolation, cultivation and preservation of microorganisms - S. Tabacchioni, A. Del Fiore

• 10:30-11:00 Biofilms and microscopic observations  – L. Di Gregorio, E. Clagnan

• 11.00 - 11:30 Coffe break

• 11:30-12:00 DNA analysis, targeted and untargeted methods in metagenomics – M. Costanzo and 
A. Bevivino

• 12:00-12:30 Pipelines for NGS data (Illumina/Nanopore) – A. Visca

• 12:30-13:00 Bioaugmentation strategies to improve the energy valorization of organic waste –G. 
Massini, V. Mazzurco 



November 27 - Practical session

• 14:00-14:50 Microbial consortia set-up for sustainable agriculture and biotechnological 
applications

• 15:00-15:50 Assay of plant-growth promoting and biocontrol activity

• 16:00-16:50 Microbial biofilms: methods of detection

Biocontrol agents
Microorganisms for bioproducts

quest’ultimo ceppo sono stati sviluppati, su scala pilota, 

protocolli per produrre biomassa cellulare e metaboliti 

secondari ad azione antifungina. Prove sperimentali sono 

state inoltre condotte in vivo su diverse colture. 

Microorganismi per la produzione di biomolecole 

Nella collezione ENEA sono presenti microalghe e funghi 

che rappresentano le risorse biologiche più promettenti 

da cui è possibile estrarre molecole bioattive ad alto 

valore biologico. L’ENEA ha sviluppato metodi innovativi 

di estrazione dalle alghe di composti bioattivi come gli 

antiossidanti, per arricchire alimenti, cosmetici, fito sani tar i 

e mangimi, limitandone la degradazione e ottimizzandone 

qualità e produttività. Risultati eccellenti sono stati ottenuti 

con la microalga d’acqua dolce Haematococcus pluvialis 

che produce il carotenoide astaxantina, un potente 

antiossidante, utilizzato come additivo per i mangimi 

in acquacoltura e nel settore nutraceutico (progetto 

VALUEMAG - H2020-BBI-JU-2016 www.valuemag.eu). 

Inoltre nel corso di progetti fina nziat i dal Programma 

Nazionale di Ricerca sull’Antartide, l’ENEA ha caratterizzato 

ceppi fungini isolati in Antartide e sviluppato processi 

di coltura massiva per la produzione di acidi grassi 

polinsaturi. Queste molecole trovano ampio utilizzo come 

integratori alimentari e nello sviluppo di alimenti funzionali 

con proprietà “salutistiche” , in grado cioè di associare alla 

funzione nutritiva anche il miglioramento della salute e 

dello stato di benessere dell’uomo. 

Il ceppo Bacillus subtilis ET-1: a sinistra, la sua attività di antagonismo 
in vitro nei confronti del fungo fit

o
pat ogeno Penicillium digitatum; 

a destra, la sua azione di controllo della malattia fungina nota come 
“mal bianco” , su piante di melone

Burkholderia ambifaria MCI-22. Il ceppo è stato isolato dalla 
rizosfera di mais in Italia. La foto illustra la sua attività di 
antagonismo in vitro (come alone di inibizione) nei confronti del 
fungo fit

o
pat ogeno Fusarium culmorum. Nella piastra a sinistra, il 

ceppo fungino; nella piastra a destra, il fungo posizionato al centro 
e il batterio ai margini

Microalga H. pluvialis: microalga in fase rossa (ingrandimento 400X)

Sistema di fotobioreattori “bubble 
column”  per la coltivazione 

di microalghe

Ceppo fungino (Epicoccum nigrum) 
isolato da suolo antartico

Suolo antartico (XXXII Spedizione Italiana in Antartide) Biomassa fungina prodotta su un 
impianto pilota
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h. 15:30/ 22:00

Agenzia nazionale per le nuove tecnologie,

l’energia e lo sviluppo economico sostenibile
enea.it

Dip. Sostenibil ità dei Sistemi Produt t ivi e Territoriali 

Lab. Sostenibilità, Qualità e Sicurezza delle

Produzioni Agroalimentari

LA COLLEZIONE MICROBICA ENEA:

CUSTODIAMO MICROORGANISMI PER IL BENESSERE DEL NOSTRO PIANETA

Il ruolo fondamentale svolto dai microorganismi nel mantenimento 

della vita sulla terra è indiscusso, ma la conoscenza esistente sull’entità 

della diversità microbica e della sua distribuzione globale è ad oggi 

incompleta. Il valore aggiunto creato dalla biodiversità microbica è 

sottovalutato, sebbene i microorganismi forniscano servizi ecosistemici 

cruciali per la sostenibilità locale e globale, ed è per tale ragione 

che la comunità scientifica  i nternazionale si è attivata per lanciare un 

appello universale per uno sforzo comune verso la sua conoscenza e 

conservazione. In accordo con la Convenzione sulla Biodiversità (CBD), 

la conservazione dei microorganismi “ex-situ”  (ovvero, in apposite 

collezioni) svolge a tal fine  u n ruolo essenziale, poiché la complessità 

degli organismi unicellulari rende diffici le ef fettuare una “conservazione 

in-situ”  (ovvero, nello stesso posto dove risiedono e da dove verrebbero 

isolati). Le collezioni microbiche rappresentano, pertanto, strumenti 

di eccellenza per la salvaguardia della biodiversità microbica e per lo 

sviluppo della bioeconomia e della biosostenibilità.

La costituzione di una collezione ENEA risponde a pieno a queste 

esigenze. Nel corso degli anni i ricercatori ENEA hanno isolato, 

caratterizzato e preservato microorganismi (batteri, funghi, alghe, virus) 

e pool microbici da diverse matrici ambientali ed ecosistemi naturali con 

notevoli potenzialità applicative in campo ambientale, dei beni culturali, 

della salute, dell’agroalimentare e della bioenergia. La collezione 

microbica ENEA comprende:i) ceppi batterici e fungini con attività di 

promozione della crescita delle piante e di biocontrollo di funghi fito pat ogeni ; 

ii) ceppi microbici adattati ad ambienti estremi (siti contaminati e degradati, 

suoli aridi e impoveriti, siti archeologici e ambienti ipogei); iii) ceppi microbici 

utili per la produzione di molecole ad alto valore biologico ad uso alimentare 

e nei processi di conversione di biomasse in biocarburanti liquidi e/o gassosi

o prodotti di interesse dell’industria chimica; iv) ceppi e pool microbici con 

funzioni idrolitiche e fermentanti per applicazioni biotecnologiche; v) ceppi 

di microalghe di acqua dolce e marina utili per la produzione di molecole 

bio-based nei settori nutraceutico, cosmeceutico e farmaceutico o per la 

produzione di energia e/o prodotti della chimica verde; vi) un virus vegetale 

con applicazione in diversi settori delle nanotecnologie, soprattutto in campo 

biomedico, per la messa a punto di vaccini innovativi, di sistemi di diagnostica 

e per la somministrazione mirata di farmaci in campo oncologico.

La collezione microbica ENEA rappresenta, pertanto, una preziosa fonte di 

risorse per lo sviluppo delle biotecnologie e uno strumento per tutelare e 

valorizzare le risorse di biodiversità microbica acquisite. 

not te della ricerca

N-fixing, P-solubiling and PGPM

  



November 28 - Theoretical session

• 9:00-9:30 The two-faced plant viruses: from plant pathogen to smart nanoparticles – C. Lico

• 9:30-10:00 Prebiotics and probiotics for biopackaging: a case study – L. Di Gregorio, M. Costanzo

• 10:00-10:30 Combination of membrane filtration and fermentation to produce poly-hydroxyalkanoates 
(PHA): the BIOCOSI’ project – V. Miceli, D. Cuna

• 10:30-11.00 The flow cytometry and implication in food safety: V. Poscente

• 11.00 - 11:30 Coffe break

• 11:30-12:00 Antibiotics and antibiotic resistance genes in anaerobic digesters and agroecosystems – A. 
Visca

• 12:00-12:30 Use of microorganisms for the bioremediation of contaminated environments/cultural heritage 
– F. Tasso, C. Alisi

• 12:30-13.00 Training course wrap-up, discussion and conclusion – A. Bevivino



November 28 - Practical session

• 14:00-14:50 Metabolic fingerprinting: The BIOLOG system

• 15:00-15:50 The Flow Citometry: the VBNC state

• 16:00-16:50 Microbial application for cultural heritage



ABOUT ENEA

• ENEA is the National Agency for New Technologies, Energy and Sustainable Economic
Development, a public body aimed at research, technological innovation and the
provision of advanced services to enterprises, public administration and citizens in the
sectors of energy, the environment and sustainable economic development (article 4,
Law no. 22 of 28 December 2015).

• ENEA operates in the fields of energy, environment and new technologies to support
the Country’s competitiveness and sustainable development

• ENEA’s mission is to contribute to Italy’s competitiveness and sustainable development
by conducting research and technology development activities in support of Public
Administration, companies particularly SMEs- and citizens.

• The institutional mandate of the Agency is to disseminate and transfer knowledge,
innovation and technology to industry, institutions and civil society at large



2176 employees (2022)

ENEA’s activities span many fronts ranging from 
basic to applied research and innovation:

Research: Basic, mission-oriented, applied and 
industrial research, also through the development 
of prototypes and product industrialization

Technology Transfer: Dissemination and transfer 
of research results to industry and public 
administrations, and exploitation for production 
purposes

Advanced services: Studies, measurements, tests 
and assessments tailored to both public and 
private bodies and enterprises 

Training and information: Activities aimed at 
broadening sector expertise and public 
knowledge and awareness  



• 75% of ENEA staff is employed in the 4 technical macrostructure called 
Departments working in the following areas:

Sustainability Energy 
Technology

Energy Efficiency Nuclear Fusion

SUS-MIRRI.IT



Department for Sustainability – strategic themes

A work methodology 
based on integrated 

approaches

Biobased processes and 
products

Sustainable cities
Circular economy and
efficient use of resources

Land preservation
and protection

Adaptation and mitigation 
strategies to climate 
changes

Natural capital
and sustainable tourism

Sustainability of 
agri-food chains
and systems

Innovative health products 
and systems

Preservation and promotion of 
cultural heritage

New materials 
and processes for the 

manufacturing industry

Air quality
and health

Head Dr. Roberto Morabito



Presence throughout 
the country

494 
employees (SSPT staff at 
2022/12/31)

80% of which

 researchers/technicians

Research grants, thesis 
students, doctorates, 
fellows 

Saluggia 
Research 

Centre

Brasimone
Research 

Centre

Bologna Research 
Centre

Faenza 
Research 

Laboratories

Camerino 
ENEA Office

Brindisi 
Research 

Centre

Trisaia 
Research 

Centre

Santa Teresa 
Research Centre

Casaccia  Research 
Centre

Frascati Research 
Centre

Portici Research 
Centre

Lampedusa 
Research 

Laboratories

Palermo Office

Joint Catania 
University 
Laboratory

Materials Lab.

Bergamo Sustainability Lab. 

Brescia



Biotechnologies and Agro-industry  (SSPT – BIOAG)

87 employees (2022) - R.C. BO, BRI, CAS, TRI, POR

https://bioagro.sostenibilita.enea.it/en

This Division carries out research and innovation activities for 
the agricultural and food system, fostering the system’s 
competitiveness and sustainability of production from a 
circular bioeconomy viewpoint, to boost performance in terms 
of quality, quantity, safety and traceability of products, thereby 
contributing to public health and wellbeing. 

• Systems for sustainability, quality and safety of 
Agroindustrial productions

• Innovative biotechnology products, processes and systems

Head Dr. Massimo Iannetta

https://bioagro.sostenibilita.enea.it/en


SUSTAINABILITY, QUALITY AND SAFETY AGRIFOOD PRODUCTIONS LABORATORY

ACTIVITIES 
▪ SOQUAS Laboratory carries out RTD & D activities to support the competitiveness and innovation of agri-food and

agroforestry production systems, in terms of improving sustainability, quality and safety, both for the aspects of
supply (food security) and healthiness (food safety).

▪ It pursues eco-innovation objectives in order to optimize and / or reduce the use of resources in all phases of the
production chains, closing the cycles through the recovery and enhancement of by-products and waste.

The activities are carried out by making use of innovative infrastructures, equipment, facilities, technologies and service
platforms.

FACILITIES
✓Laboratory of microbiology
✓Laboratory of metagenomics for soil/food microbiome
✓Laboratory quality chemical and biological measurements
✓Molecular biology laboratory for the quality and early detection of toxins in foods
✓Laboratory of biomaterials



Protection and enhancement of the territory and natural capital (SSPT – PROTER)

65 employees (2022) - R.C. CAS, POR, SAL, STE

https://ambiente.sostenibilita.enea.it/en

The Division acquires data and develops methodologies 
and technologies for environmental characterization, 
protection, management and remediation and for the 
understanding climate system and its variability, 
collaborating with the corporate sector for the 
development of innovative prototypes and tools for 
environmental protection.
It designs and manages integrated observatories and 
studies  for the enhancement and protection of 
ecosystems and natural resources.
It develops biotechnologies for cultural heritage and for 
the bioremediation of contaminated sites.

Head Dr. Giovanna Armiento

https://ambiente.sostenibilita.enea.it/en


ENERGY TECHNOLOGIES AND RENEWABLE SOURCES DEPT Head Ing. Giulia Monteleone

ENEA Energy Technologies and Renewable Sources Department TERIN is focussed in conducting research and 
innovation activities, and provides public administration, enterprises and citizens with its advanced services in almost 
the main Energy technologies: Concentrated Solar Thermal Energy; Photovoltaics; Biomass and Biofuels; Solar Thermal 
Energy at low and medium temperatures; Hydrogen, Fuel Cells, Smart Network Energy management and Storage 
Systems, Advanced ICT service.



DIVISION BIOENERGY BIORENINERY AND GREEN CHEMISTRY
Processes development for Biomass exploitation for BIO-Energy and GREEN Chemicals productions

Head Dr. Giacobbe Braccio

DIVISION BIOENERGY BIORENINERY AND GREEN CHEM ISTRY

1

Processes developm ent for B iom ass exp lo itation for BIO-Energy and GREEN Chemicals productions
(G iacobbe B raccio)

Biomass Pretreatment
via Steam Explosion, 

advanced biofuel, 
green building block

Gasification, Pyrolysis, 
Torrefaction

Anaerobic Digestion, 
BioHydrogen 
BioMethane

Biom ass to energy pathw ays
Energy, B iorefinery and Green 
Chem istry, Therm ochem ical processes, 
2 nd generation biofuels, Green H ydrogen

Advanced ferm entation processes for 
BioM ethane / BioH ydrogen / Biofuels 
production



Laboratory of Biotechnological Processes  for  Energy and Industry



The ENEA Microbial Culture Collection

ENEA microbial collection has been created over 30 
years by an interdepartmental team of researchers that 
has collected microbial strains (bacteria, fungi, 
microalgae, microbial consortia, virus) from different 
environments (contaminated sites, hypogea and 
archaeological sites, food, lake sediments, sea, soil, 
rhizosphere, water). ENEA microbial collection 
comprises approximately 1500 bacteria, fungi, marine 
microalgae and viruses



Sustainability and protection (soil, 
bioremediation, waste management, biorefinery, 

reduction of climate-altering gas emissions).

Plant growth promotion, nitrogen fixation, phosphorous 
solubilization and plant disease suppression.

A vegetable virus with 

applications in the biomedical 

sector, especially for the 

development of innovative 

vaccines, diagnostic systems and 

delivery of targeted cancer 

therapy.



Fungi capable of synthesizing ligno-
cellulolytic enzymes. They are widely used in 

the production of biofuels starting from 
waste materials or in the bioremediation and 

detoxification processes of industrial 
matrices.

Strains of freshwater and seawater microalgae useful for 
the production of bio-based molecules in the nutraceutical, 

cosmeceutical and pharmaceutical sectors or for the 
production of energy and/or green chemistry products.

Yeasts to produce bioethanol starting from different 
types of sugars (xylose, lactose, glucose, etc.).

Strains used for cultural heritage, 
being able to remove the 

substances responsible for the 
deep brown stains on the marble of 

the Madonna del Parto.

Microbial strains useful to 
produce bio-based molecules 

in the nutraceutical, 
cosmeceutical and 

pharmaceutical sectors.



annamaria.bevivino@enea.it

ENEA C.R. CASACCIA 
UO10

ENEA C.R. BRINDISI 
UO09
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