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To clarify the pathophysiology and the mechanism of pathophysiology of the imprinting disorders, we set up two
objectives. The first objective is the clarification of the cause of epimutation. Patients with imprinting disorders
caused by epimutation, have abnormal methylation levels of the differentially methylated region (DMR) related to

imprinting disorders, but they did not have uniparental disomy or microdeletion affecting the imprinted region. It

2



remains to elucidate whether epimutation is caused by unknown genetic mutation or epigenetic events. Then, to detect
unknown genetic mutation leading to epimutation, we performed comprehensive methylation analysis using
pyrosequencing and beadchip methylation array, and detected patients with multiple imprinting disturbance (MLID).
As we speculated that patients with MLID may have a mutation in their genes which had important roles to maintain
the normal methylation levels of the DMRs, we subsequently performed exome sequencing, using the next generation
sequencer, in patients with MLID and their parents. Based on our speculation, we performed comprehensive
methylation analysis in 9 patients with imprinting disorders related to 14g32.2 imprinted region: 4 Temple syndrome
(TS14) patients and 5 Kagami-Ogata syndrome (KOS) patients, all of whom had epimutation, and identified MLID
in TS14 patients (2016, Kagami et al. Genet Med). These TS14 patients with MLID had no pathogenic gene mutations.
These results suggested that epimutation of TS14, together with MLID, is not likely to be caused by unknown gene
mutation. The second objective is clarification of the mechanism of pathophysiology of KOS. Given that all patients
with KOS presented intellectual disability, we established the iPS cells (iPSCs) from skinfibroblasts of 7 patients
with KOS. In addition, because TS14 is mirror image syndrome of KOS, we also established iPSCs from
skinfibroblasts of one patient with TS14. These iPS cells were differentiated to neural stem cells (NSCs). These cells
are important tools for the clarification of the roles of imprinted genes at the 14g32.2 for neural cell development.
Recently, it has been reported that 5-hydroxymethylcytosine (5hmC) which is intermediate metabolite of 5-
methylcytosine is abundant in the brain tissues. So, we examined 5hmC levels in KOS iPS cells and KOS NSCs, and
compared them with normal iPSCs and normal NSCs. In human, the 5hmC levels of iPSCs and NSCs, were not so

high compare to that of the brain tissues.
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