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Genomic imprinting (GI) is an epigenetic process resulting in the different gene expression, based 

on the parental origin of the allele. Imprinted genes are mainly expressed in placenta where they 

have a role in controlling nutrient supply. The major mechanisms altering GI status are methylation 

defects and UPD (Uniparental Disomy). The latter occurs when the two copies of a chromosome 

pair derive from one  parent only.  Insulin growth factor II (IGF2) and H19 are imprinted genes 

(11p15.5), regulated by allelic specific methylation of the Control Region 1 (ICR1) and H19 

promoter, resulting in paternal IGF2 and  maternal H19 allele expression. Genetic and epigenetic 

alterations in the IGF2/H19 locus occur in Beckwith-Wiedemann and in Silver-Russel syndromes, 

both presenting pre- and post-natal growth defects. 

We evaluated the epigenetic signatures of fetal/placental tissues in both normal and IUGR 

pregnancies to assess: 1) the imprinting status of IGF2/H19, possibly correlated to IUGR; 2)global 

methylation of the genome before and after birth; 3) the occurrence of UPD in IUGR  fetuses. 

We found that: 1) IGF2/H19 methylation pattern  is similar in normal and IUGR placentas. 

Surprisingly, we found hypomethylation of H19 locus in all samples, suggesting that H19 is not 

imprinted in human placenta. 2) A global hypomethylation was present in extraembryonic tissues, 

respect to fetal blood in all samples; 3) UPD was found in 1(UPD7) out of 24 IUGR cases, therefore 

it is an infrequent event in IUGR.  

In conclusion, our data contribute to improve the knowledge of epigenetic status of fetal/placental 

unit for the comprehension of the mechanisms regulating fetal growth and development.   


