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nell’approccio One Health
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Il concetto "One Health" è stato introdotto
all'inizio del 2000. questo riassume un'idea che
è conosciuta da più di un secolo; che la salute
umana e la salute degli animali siano
interdipendenti e vincolati alla salute degli
ecosistemi in cui esistono.





Roma, 14 settembre 2017, firma del Ministero della salute e dell'Organizzazione 
Mondiale della sanità animale (OIE) di un Memorandum of Understanding per la 

collaborazione nella promozione dell'approccio One Health alla sanità pubblica e 
per la sicurezza alimentare

Firma dell'accordo, sottoscritto dal delegato OIE italiano, Capo dei servizi 
veterinari, Silvio Borrello e dal Direttore Generale dell'Organizzazione Mondiale 

della sanità animale (OIE) Monique Eloit



worldwide







Proteine e Proteomica





Microbial
proteomics

Proteomics is a key piece that helps to 
complete the puzzle.



Immunoproteomica e zoonosi

• Paratubercolosi
• Mastite
• Brucellosi



THE ICEBERG 
PHENOMENON

Infected,
shedding MAP 
but showing no 

clinical signs.

Infected but showing
no clinical signs and 
not shedding MAP11

9



Identification of immunoreactive proteins of Mycobacterium avium subsp. paratuberculosis

PROTEOMICS
Volume 15, Issue 4, pages 813-823, 14 JAN 2015 DOI: 10.1002/pmic.201400276
http://onlinelibrary.wiley.com/doi/10.1002/pmic.201400276/full#pmic7977-fig-0001



Identification of immunoreactive proteins of Mycobacterium avium subsp. paratuberculosis

PROTEOMICS
Volume 15, Issue 4, pages 813-823, 14 JAN 2015 DOI: 10.1002/pmic.201400276
http://onlinelibrary.wiley.com/doi/10.1002/pmic.201400276/full#pmic7977-fig-0004

Novel immunogenic proteins for diagnosis and vaccination



Antimicrobial Resistance: Commission steps us the fight 
with new Action Plan

Brussels, 29 June 2017

Today the Commission adopted a new Action Plan to tackle Antimicrobial Resistance (AMR) – a growing
threat that is responsible for 25,000 deaths and a loss of €1.5 billion in the EU every year.

The Action Plan is underpinned by a One Health approach that addresses resistance in both humans and animals. In
parallel, the Commission adopted the first deliverable of the plan: EU Guidelines on the prudent use of antimicrobials in
human health.

Pillar 1: Making the EU a best-
practice region

Pillar 2: Boosting research, 
development and innovation

Pillar 3: Shaping the global 
agenda



Elettroforesi 2D
(pI/MW)

Analisi d’immagine

E. coli sensibile

E. coli
multiresistente (MR)

Identificazione delle proteine
Mediante spettrometria di massa

21 proteine differenzialmente
espresse

quorum sensing

Overespressione
Proteina LuxS

nei batteri multiresistenti

Implicazioni 
nei meccanismi

di multiresistenza



Targeting QS for alternative antibiotic drugs

Piras C, Soggiu A, Bonizzi L, Gaviraghi A, Deriu F, De Martino L, Iovane G, Amoresano A, Roncada P. 
Comparative proteomics to evaluate multi drug resistance in Escherichia coli. Mol Biosyst. 2012 Apr;8(4):1060-7

E.coli – 57 campioni Elettroforesi-2D

Estrazione
Separazione

proteine



Mechanisms of antibiotic resistance to enrofloxacin in uropathogenic Escherichia coli in dog

Antibiotic resistance in UPEC e.coli: a proteomic approach

Journal of Proteomics Volume 127, Part B, 8 September 2015, Pages 365-376
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Differential protein expression evaluated among 400-500 identified proteins



Dynamics of bio-functions in a-THP1 cells during the infection

• MSSA strains induce (or delay) apoptosis and/or different types of cell death
• Several mitochondrial proteins are important in phagocytic cell fate control

Soggiu et al. , in preparation



Food Safety in Dairy Products

ONE HEALTH FOR 
FOOD SAFETY

Breaks the chain of foodborne
Illnesses

FOOD SECURITY



COMPETIZIONE BATTERICA e FOOD SAFETY

Proteomics in Food safety: monitoring competition between Listeria 
monocytogenes and Lactococcus lactis by Imaging Mass Spectrometry



Different factors can contribute to the outcome of microbial 
competition

• Efficiency of nutrient acquisition

• Strategies for surface attachment
Microbial niche survival

• Production of molecules to kill the 
niche competitors, limit their growth or 

modulate their metabolism

Niche
monopolization

Secondary
metabolites Peptides

Low
molecular

mass



Bacterial communication

Proteins

Peptides

Metabolites



WHAT HAPPEN TO 
LACTOCOCCUS?



WHAT HAPPEN TO LISTERIA?



Experimental setup
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Live colony IMS of microbial interaction between L. monocytogenes
and Lactococcus lactis

LAC

LM

1st

2nd

3rd

Cyclo-(Leu-leu)

Cyclo-(Phe-Tyr)

Cyclo-(L-Phe-L-4-
Hyp)



• Diketopiperazines: smallest cyclic peptides known
with different bacterial function: antibiotic
biosynthesis, production of virulence factors,
exopolysaccharide biosynthesis, bacterial
aggregation, plasmid conjugal transfer and transition
into the stationary phase.

• Novel family of signalling compounds identified in
cell-free supernatants of several gram-positive
cultures.

• The precise role played by diketopiperazines in
bacterial cell-to-cell communication has yet to be
established, but their potential to act as auto-inducer
antagonists, preventing bacterial biofilm formation

• Compound purified from Lb. plantarum AF1

E.J. Yang, H.C. Chang
International Journal of Food Microbiology, 2010

J Biotechnol. 2001 Oct 4;91(2-3):197-209.
Brelles-Mariño G1, Bedmar EJ.

Cyclo-(Leu-leu) 1st

• Compound produced by
Lactobacillus plantarum CRL
778

• active secondary metabolites
• Lysozyme activity, phagocytic

actvity and bactericidal activity

2ndCyclo-(Phe-Tyr)

A.M. Dallagnol, C.A.N. Catalan, M.I. Mercado, G.C. Rollan

• Compound produced by L. Plantarum
• Cyclic dipeptides possess

antibacterial activities
• Due to their chiral, rigid, and

functionalized structures, they bind to
a large variety of receptors with high
affinity, giving a broad range of
biological activities.

3rd

Cyclo-(L-Phe-L-4-Hyp)



Imaging Mass Spectrometry could 
be well validated method  to 
investigate “online molecular 

conversation between bacteria” to 
increase knowledge and strategy in 

food safety

Skaggs School of Pharmacy – The Dorrestein Lab
Professor Pieter Dorrestein





Food safety and quality: the 
microbiota of food

METAPROTEOMICS 
(on FUNCTIONAL MICROBIOME) 

To understand microbiome dynamics



Cheese microbiota dynamics : insights from Grana Padano PDO

GRANA PADANO IS A HARD COOKED CHEESE
THE COMMERCIAL VALUE INCREASE WITH AGING 
DURING AGING, MORE THAN 20% OF CHEESES SHOW SEVERE DEFECTS DUE TO “LATE BLOWING”, 
LYSOZIME additive  

SILAGE feeding 





METAPROTEOMICS: complete flowchart
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taxonomy

functions

enzymes



Acetate kinase (Ack) 



NETWORK



Sommario

• La cooperazione multi-disciplinare a livello locale fino a quello
globale è fondamentale per mettere in pratica un approccio
One Health a 360°

• in questo contesto servono nuovi strumenti analitici adatti a
monitorare e analizzare lo stato di salute di animali uomo e
ambiente e le loro interazioni (e.g. zoonosi , AMR, food safety)

• In quest’ottica la proteomica si sta rivelando un ottimo
strumento per l’analisi e l’implementazione di nuove strategie
diagnostiche e preventive in un contesto altamente
complesso quale quello one health
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