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Identici, eppure diversi: 
i gemelli e l’epigenetica 

 
Registro Nazionale Gemelli  

(tutto lo staff e i 25.000 gemelli iscritti) 
 





Meccanismi epigenetici: 
 

• Regolano l’espressione genica 
• Proteggono l’integrità del genoma 

 
• Guidano l’embriogenesi e lo sviluppo di un organismo 
• Consentono all’ambiente di modificare l’attività dei geni  
 
• Possono essere ereditabili durante la divisione cellulare 
• Possono essere reversibili 
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Circular representation of 
genome-wide CpG sites 
showing differences,  
in the mean Euclidean 
Distance between 
methylation values of 
young and old MZ twins.  
Inner tracks show 
genomic regions where 
the mean ED was higher 
(blue region) or lower 
(green region) in old 
compared with young MZ 
twins.  
Fernandez et al. submitted 



Quantificazione del ruolo dei fattori genetici  
ed ambientali nell’espressione di caratteri complessi 
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The Peri/Postnatal Epigenetic 
Twins Study (PETS) 



1. quale è il livello di variazione epigenetica durante lo sviluppo 
prenatale? 

2. il livello di variazione epigenetica é tessuto specifico? 

3. in che misura l’epigenoma neonatale è influenzato da:     

• la sequenza del DNA? 

• fattori condivisi (materni)?  

• fattori non condivisi (placenta, cordone)?  
 

Neonatal epigenetics: main study questions 



*Intraclass Correlation Coefficient (ICC): 
Measures proportion of total variance attributable to within-pair variation  

within a subset of twins 
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Methylation similarity within-pair at IGF2/H19  
effects of zygosity  



Examination of twin-pair discordance with age 

Converge 

Drift 
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“Supply line factors” influencing nonshared 
environment 

 
• Placenta (structure and 

function) 
 

• Umbilical cord 

 
 



EpiTwin - The role of epigenetic factors in the aetiology of common 
complex diseases using twins 
  
Aims: 
The aim of this project is to capture the subtle epigenetic profiles that mark the 
differences between 5,000 twins on a scale and depth never before attempted. 
  
Main Project: 
The EpiTwin project, in collaboration with the Beijing Genomics Institute (BGI), 
is one of the most ambitious large-scale projects in Human Genetics. The plan 
is to focus on the methylation patterns of 20 million sites (called CpG islands) in 
the DNA obtained from whole blood for each twin and compare them with the 
patterns in their co-twin. Rather than looking at similarities as in previous 
studies, the team will be looking for differences that explain why many identical 
twins don't develop the same diseases. Initially the team will focus on obesity, 
diabetes, allergies, heart disease, osteoporosis and longevity, but the method 
can be applied to every common trait or disease. 
The project is estimated to cost approximately £20 million which will be a cost 
that is shared by the two groups and supported by a Senior Investigator award 
to Professor Spector for the EpiTwin project by the European Research 
Council. 
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Pilot  
European Exposure and 
Health Examination 
Survey (EXHES)  
 
6000 newborns,  
tra cui 1500 gemelli  





 
Pietilainen KH, The Journal of Clinical Endocrinology & Metabolism, 2006 vol. 91 ; 7:2776-2781  

mRNA expression in coppie MZ discordanti per BMI 
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