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PROGETTO GENOMA UMANO



«I fatti accertati logicamente vi 
aiutano a dormire meglio, il che 
è essenziale, anche quando ci 
sono creature ululanti nel buio e 
nutrizionisti che scrivono libri.» 

«Non ho mai pensato che ci siano domande che non si possono 
fare.»



Nozioni di base….definizioni!!!

L’EPIGENETICA è quell’aspetto della biologia che vuole 
studiare la relazione causale tra i geni ed i loro prodotti cioè le 
proteine. Una possibile definizione di epigenetica è “la serie di 
modificazioni al materiale genetico che cambia il modo in cui i 
geni vengono accesi o spenti ma non altera i geni in sé”.

La GENETICA  è la branca della biologia che studia i geni, 
l’ereditarietà e la variabilità genetica negli organismi viventi, 
focalizzandosi sulla comprensione dei meccanismi alla base di 
questi fenomeni, noti sin dall’antichità ma spiegati solo nella 
metà del 1800 dal biologo ceco Gregor Mendel.



Nozioni di base….definizioni!!!

Genoma = DNA 

1 Genoma n  epigenomi

Tutte le cellule di un organismo hanno lo stesso genoma ma 
differiscono l’una dall’altra perché hanno un epigenoma 

diverso !!!!

EPIGENOMICA = SOPRA IL GENOMA!!!!



MEMORIA EPIGENETICA 

CELLULA

CELLULE FIGLIE
Stress comportamentale
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Systems Biology and Pathobiology
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Systems Biology/Pathobiology
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• The DNA sequence brings only the “genetic code”

• Phenotype is the resultant of the interaction of this genetic code with the environment

• Genes are turned “on” or “off” by:

• Environmental influences 

Facts on Nutritional Genomics 



Nutrients can modify gene transcription



Sonoda et al., FEBS Letters 2008

The nuclear receptor superfamily 



Domain	structure	of	a	Nuclear	Receptor

Christopher KG & Sumito O (2006) Nat Rev Immu 6: 44–55 doi:10.1038/
nri1748

Ligand	independent	 Hinge	
Region



RXRs

De Girolamo & Moschetta. Trends in Mol Med 2012	
Moschetta & Kliewer. J Clin Invest 2005



NRs

What activates nuclear 
receptors?
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Activated	NRs	and	physiopathology



EPIGENOMIC FACTORS

Alegría-Torres JA, et al. Epigenomics. 2011



Lifestyle factors participating in environment–epigenetic 
interactions 

Alegría-Torres JA, et al. Epigenomics. 2011



EPIGENETIC AND PREGNANCY

Epigenetic	 modifications	 are	 a	 modifiable	 component	 of	 the	
intergenerational	 transmission	 of	 phenotypic	 traits	 and	 thus	 can	 provide	
new	 exciting	 findings	 for	 susceptibility	 to	 obesity,	 diabetes,	 CVD,	
neuropsychiatric	disorders	and	cancers. Franzago M, et al. Epigenetics. 2019



Placental DNA methylation alterations associated with 
maternal tobacco smoking at the RUNX3 gene

maternal 
smoking-induced 
changes in DNA 
methylation at 
specific loci, 
suggest a 
mechanism by 
which in utero 
tobacco smoke 
exposure could 
exert its 
detrimental 
effects upon the 
health of the 
fetus

Maccani JZ, et al. Epigenomics. 2013



Intergenerational transmission of maternal and paternal stress 
can impact offspring neurodevelopment

Paternal stress 
exposures influence 
offspring outcomes 
(left table), potentially 
through changes in 
sperm epigenetic 
marks. Maternal stress 
during pregnancy 
alters placental 
signaling to reprogram 
offspring 
neurodevelopment 
(right table).

Chan JC, et al. Biol Psychiatry. 2018 



FOOD AND PREGNANCY
«We	are	what	we	eat»	 

(LW	Feuerbach)

Ultra-processed	foods 
maternal obesity and shorter 

male infant anogenital 
distance

vegetables,	fruits,	
nuts,	and	legumes 

preeclampsia prevention

Leafy	vegetable 
improve the metabolic 

pathways in gestational 
diabetes pathogenesis 

and prognosis



Lifestyle



Mediterranean diet



Mediterranean diet
Mediterrean lifestyle inspired by the eating habits of Greece, 
Southern Italy, and Spain in the 1940s and 1950s years

In 2013, UNESCO  added the Mediterranean diet to the 
Representative List of the Intangible Cultural Heritage of Humanity 
of Italy (promoter), Spain, Portugal, Morocco, Greece, Cyprus, and 
Croatia

Mediterrean lifestyle promotes conviviality and interpersonal 
relationships



Mediterranean diet



▪ Increased consumption of sugars 
and fats;

▪ Reduced consumption of fibers;

▪ Central Meal: dinner;

▪ Dinner delayed to late evening;

Mediterranean Lifestyle in Italy

▪ Low consumption of 
carbohydrates & saturated fats;

▪ High consumption of fibers & Olive 
Oil;

▪ Central Meal: lunch

▪ Dinner around 6 p.m.

How it was in the past How it is changed during 
the last decades:





 Carbohydrate Overload 
Consequences

Carbohydrate Overload 
(at high glycaemic index) increases:

•Plasma insulin;
•Insulin resistance;
•Plasma glucose;
•Plasma triglycerides; 

•Visceral Obesity;
•Liver Steatosis;

Leading to MS

PD Denechaud, J Clin Invest 2008; O Froy, Front Neuroendocrinol 2007; RM van Dam, Eur J Clin Nutr  2007

Carbohydrates fed during evening: 

•Are converted into triglycerides by 
the liver via insulin (in absence of 
energy expenditure);
 
•Induces huge alterations in the 
physiology of the biological clock 
which is strictly related to metabolic 
homeostasis; 

Alterations in biological clock lead to 
MS



Carbohydrate Overload

PD Denechaud, J. Clin. Invest. 2008.
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SINDROME METABOLICA
Disordine metabolico complesso, caratterizzato da un insieme di patologie 

(insulino-resistenza o diabete, obesità, ipertensione e dislipidemia)

La co-occorrenza di 3 delle 5 condizioni determina la diagnosi di sindrome 
metabolica. 



SINDROME METABOLICA

Kominiarek MA, Rajan P. Med Clin North Am. 2016



Il	mio	piatto	in	gravidanza….
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