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The parent-of-origin-specific expression of the imprinted genes is directed by differential DNA
methylation of Imprinting Control Regions (ICRs). Maternal-effect variants of members of the
subcortical maternal complex (SCMC) are associated with Multi Locus Imprinting Disturbances (MLID)
in the Beckwith-Wiedemann syndrome (BWS) and Silver-Russell syndrome (SRS), and with complete
loss of maternal imprints in Biparental Hydatiform Mole (BiHM), indicating a role in both oocyte
imprinting establishment and post-zygotic imprinting maintenance. However, the mechanism linking
these cytoplasmic proteins to methylation control is unknown. Here we describe several cases with
maternal-effect variants of different SCMC genes, in which the analysis of DNA methylation provides
new information on the role of these proteins. First, in a case of recurrent BiHM carrying a loss of
function variant of KHDC3L in homozygosity, genome-wide DNA methylation analysis demonstrated
specific loss of ICR methylation in the molar conceptus, but extensive hypomethylation in oocytes,
indicating a role of KHDC3L in de novo DNA methylation in the maternal germline. Second, a woman,
who is compound heterozygous for loss-of-function variants of NLRP5, had a child with BWS, multiple
miscarriages and a further healthy child. Mosaic MLID including KCNQ1OT1 hypomethylation was
demonstrated in both affected and unaffected siblings, suggesting a sort of compensation occurring
between demethylated imprinted loci in the healthy child. Third, we demonstrated loss-of function
maternal variants of PADI6 in three cases of BWS with MLID, including a family with two affected
siblings. These results indicate that maternal loss-of-function variants of SCMC genes may impair
DNA methylation with different mechanisms and be associated with extremely different phenotypes in
the offspring but high familial recurrence risk. The analysis of larger cohorts of patients is needed to
formulate more accurate genotype-epigenotype-phenotype correlations in the case of maternal SCMC
variants.

Ruolo delle mutazioni materne nei disordini dell'imprinting: come il genotipo della madre influenza
I'epigenotipo dei figli

La sindrome di Beckwith-Wiedemann (BWS) e la Sindrome di Silver-Russell (SRS) sono causate da
difetti di geni definiti “imprinted”, che hanno la caratteristica di funzionare su una soltanto delle due
copie che sono normalmente ereditate dai genitori. Questa particolarita € dovuta alla presenza di
segnali di metilazione del DNA diversi sul cromosoma di origine materna e su quello di origine
paterna. La BWS e la SRS insorgono quando questi segnali di metilazione sono alterati e questo
avviene in genere nei gameti o nellembrione di pochi giorni di vita. Alcuni pazienti hanno difetti di
metilazione su un solo gene, altri li hanno in molti geni presenti su cromosomi diversi. E' stato
recentemente dimostrato che questi difetti di metilazioni multipli sono causati da mutazioni materne
delle proteine del complesso sub-corticale (SCMC). In questo studio dimostriamo come mutazioni
materne delle proteine SCMC possono alterare la metilazione de novo negli oociti o il mantenimento
della metilazione nell’embrione precoce e causare fenotipi estremamente diversi nella progenie, che
vanno dalla Mola Idatiforme Ricorrente ai disordini dell’imprinting o in alcuni casi essere compatibili



con uno stato apparentemente normale.
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