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La distanza tra ricercadi laboratorio
ed applicazioneclinicasi è molto ridotta



[ΩƛƳǇŀǘǘƻŘŜƭƭΩƛƴǘŜǎǘƛƴƻsullasalute
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Epigenetica

Cambiamenti del genoma ereditabili (e potenzialmente reversibili ), 

trasmessi da una generazione cellulare alla successiva, che 

ŀƭǘŜǊŀƴƻ ƭΩŜǎǇǊŜǎǎƛƻƴŜ ƎŜƴƛŎŀ Ƴŀ ƴƻƴ ŎƻƳǇƻǊǘŀƴƻ ŎŀƳōƛŀƳŜƴǘƛ 

nella sequenza primaria del DNA.



[Ω epigeneticaè unaparte essenziale
del normalesviluppo





Nutrienti ŎƻƳŜ άmetil donatoriέ ǇŜǊ ƭŜ 
metiltransferasi(DNMT)



Consumodi Alcooled Epigenetica







Nature Med 2008
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16.237 cases  

Antibiotic use by the mother Antibiotic use by the child



High fiber diet/home made foods

Gastric Acidity inhibitors

MaarsT et al. PAI 2013



years

%

Increasing trend of hospitalization rate for food-
induced anaphylaxis in Italian children from 

2001 to 2011 

Nocerino R  et al. JACI 2015 

p< 0.01

Berni Canani R  et al. ClinExp Allergy 2012
Italian Ministry of Health, Health planning, Essential levels of care and Ethical principles of the system -
Office VI. http://www.salute.gov.it/ricoveriOspedalieri/ric_informazioni/sceltadia.jsp. 

http://www.salute.gov.it/ricoveriOspedalieri/ric_informazioni/sceltadia.jsp


+ Increased risk of persistence until later ages

+ Increased severity of clinical manifestations

+ Increased need of hospitalization 

+ Increased economic impact

+ Increased risk of atopic march (>50% asthma, atopic  eczema, allergic rhinitis) 

Skripak JM, et al. JACI 2007
Ross MP, et al. JACI 2008
Wang J, et al. JCI 2011
Chen FM, et al. JMII 2012
Virta LJ et al. JPGN 2013
Gupta R, et al. JAMA Ped 2013
Prescott SL et al. WAO J 2013
Berni Canani R, et al. Clin Exp All 2013
Nocerino R, et al. JACI 2015

= Strong need to develop effective strategies to stimulate   
oral tolerance acquisition

The ChangingPattern of FoodAllergy



A dynamicmodulationof this network is introducedat birth by
exposureto enviromentalfactorsand by acquisitionof 

gut microbiota

Oral tolerance: suppressionof immune responseto dietary
antigens mediatedby Ag-specificregulatoryT cells

Di Costanzo M and Berni Canani R  JPGN 2016, in press



Two crucial players are involved in 
oral tolerance: dietary factors and 
gut microbiota

Kim KS et al. Science, 2016



Depletion of Dietary Peptides 
inhibits Oral Tolerance: 
Effects of Amino Acid-based diet

ÅLower serum Ig

ÅLower lymphocytes count in siLP

Å5ŜŎǊŜŀǎŜŘ ǎƛȊŜ ƻŦ tŀȅŜǊΩǎ ǇŀǘŎƘŜǎ

ÅLower number of FoxP3+ CD4+ Treg cells

ÅHigher level of anti-dietary Ag sIgE 

ÅHigher severity of allergic manifestations 

Pereira P, et al. EurJ Immunol1986
WastmannBS, et al. Proc Soc Exp BiolMed 1991
Kim KS et al. Science 2016



ÅCaesarean birth
ÅLack of breast milk
ÅAntibiotics 
ÅGastric acidity inhibitors 
ÅHigh fat, low plant-based fibers Western-type diet

Modified from Maynard CL, et al. Nature 2012



The 68th UN General Assembly declared 2016 the International Year of Pulses (IYP) (A/RES/68/231)
The Food and Agriculture Organization of the United Nations (FAO)has been nominated to facilitate the implementation of the Year in 
collaboration with Governments, relevant organizations, non-governmental organizations and all other relevant stakeholders.
The IYP 2016 aims to heighten public awareness of the nutritional benefits of pulses as part of sustainable food production aimed towards 
food security and nutrition. The Year will create a unique opportunity to encourage connections throughout the food chain that would better 
utilize pulse-based proteins, further global production of pulses, better utilize crop rotations and address the challenges in the trade of 
pulses.

http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/68/231&referer=http://www.un.org/en/events/observances/years.shtml&Lang=E


EHCF+LGGFibers

Probiotics





Rare
Strain-specific effects

Neurological effects
Immunological effects

Endocrinologicaleffects
Production of specific bioactives

Frequent
Observed at species level

Vitamin synthesis
Direct antagonism

Gut barrier reinforcement 

Bile salt metabolism
Enzymatic activity

Neutralization of carcinogens

Widespread
Among studied probiotics

Colonisation resistance
Enterocytesgrowth

Regulation of intestinal transit

Normalization of perturbed microbiota
Competitive exclusion of pathogens

2014;11:506ï14



L.rhamnosus GG L.acidophilus LAVRI A1

L.casei CRL431/B. lactis Bb12

BerniCananiR et al. CurrOpinAllergy ClinImmunol2015

Engineering the microbiome with probiotics?  
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LGG accelerates ŎƻǿΩǎ Ƴƛƭƪ ǇǊƻǘŜƛƴ 
tolerance acquisition

BerniCananiR, et al. 2012

Rate of children with IgE-mediated CMA acquiring tolerance at 12 m 

P=0.046
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P =.027

P<.0001

P=.002

P=<.0001

Berni Canani R, et al. 2013

EHCF+LGG leads to tolerance 
at an earlier age than other formulae

Rate of children with IgE-mediated CMA acquiring tolerance at 12 m 



p<.01



LGG: The Peace-keeper for CMA
LGG

Modified from Velasquez-Manoff M. Nature 2015 



EHCF+LGGFibers/LGG

G Protein-coupled 
Receptors 

EHCF+LGGsignificantlyincreasesbutyrate-producing
bacteria: the epigeneticspathways



LGG



I meccanismi epigenetici 

regolano la differenziazione 

sia in senso Th1 sia Th2 e i 

cambiamenti nella metilazione 

dei promoter sono un 

prerequisito per lõespressione 

di FoxP3 e la differenziazione 

delle Treg .

Berni Canani R et al. Nutr ResRev2011 



Epigenetics: 
the interface between genes and nutrition

Offspring
phenotype

EHCF+LGG

Epigenetic
regulationof gene 

expression

Gut
microbiota

Genetic
programming



Childrenwith surediagnosis of  
IgE-mediatedCMA

Randomization

Group 1
EHCF

Group 2
EHCF+LGG

Occurrenceof other allergicmanifestations
(atopic eczema, urticaria, asthma, oculorhinitis)

1° year

2° year

3° year 

Prospective study: preventive effect elicited by 
LGG on atopic manifestations in CMA children



Assessed for eligibility (n=236)

(sure diagnosis of IgE-mediated CMA) 

Randomized 

(n=220)

Received allocated 

intervention with 

EHCF

(n=110)

Received allocated 

intervention with 

EHCF + LGG 

(n=110)

Analyzed n=95

(drop out =15)

Analyzed n=98 

(drop out =12)



OralToleranceAcquisition

Berni CananiR  2016 submitted



wŀǘŜ ƻŦ ǎǳōƧŜŎǘǎ ŜȄǇŜǊƛŜƴŎŜŘ җ м ŀǘƻǇƛŎ 
manifestation  ITT, n=110/group

Berni CananiR  2016 submitted



Fermentazione di latte vaccino

o riso con probiotico

Trattamento termico per inattivare

il batterio dopo la fermentazione

Alimenti funzionali fermentati

Prodotto del processo di fermentazione 

altamente riproducibile 





Costistimati= $1.800 milioni/anno 

/ƻƳǳƴƛ ƳŀƭŀǘǘƛŜ ƛƴŦŜǘǘƛǾŜ ŘŜƭƭΩƛƴŦŀƴȊƛŀ

ÅI bambini scolarizzatidi età <4 aa hannoun rischiosinoa 4 volte 
maggioredi sviluppareinfezionia caricodel tratto respiratorioe   
gastrointestinale

ÅGiornidi assenzadascuolaper I bambini e di lavoropersidaigenitori

ÅAumentoŘŜƭƭΩǳǘƛƭƛȊȊƻdi farmaci


