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patient with a sporadic case of androgenic complete
hydatidiform mole (AnCHM). DNA was extracted using
the QIAamp DNA FFPE Tissue Kit (Qiagen), and con-
tamination of molar tissue was tested by Chromoquant
QF-PCR kit (CyberGene AB).

Oocyte collection and ICSI procedure
Oocytes were obtained voluntarily from patient D at the
IVF centre of the Ghadir Mother and Child Hospital affili-
ated to Shiraz University of Medical Sciences with signed
informed consent of the patient and her husband and the
approval of the Ethics Committee of Shiraz University of
Medical Sciences (ethics codes: IR.sums.rec.1395.S718 for
oocyte retrieval and IR.sums.rec.1396.S779 for embryo
production). Mature oocytes were obtained after ovar-
ian stimulation using a standard gonadotropin-
releasing hormone (GnRH) antagonist protocol. Oo-
cytes were collected in G-IVF plus (Vitrolife) and
cleaned in G-MOPS (Vitrolife) supplemented with 80
IU/ml hyaluronidase (HYASE-10X, Vitrolife). Out of
nine oocytes, seven were collected for subsequent
scBS-seq analysis. Intracytoplasmic sperm injection
(ICSI) was performed followed by 6 days embryo cul-
ture with the two remaining oocytes, resulting in one
embryo, which was collected in < 5 μl RLT buffer for



Bisulphite sequencing
DNA methylation of single oocytes was assessed using
WGBS according to the single-cell adaptation (scBS-seq)
of the post-bisulphite adaptor tagging (PBAT) method as
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therefore manifest more severe methylation defects than
an embryo from which molar tissue could arise.

How could a defect in the SCMC—or in the protein
components—impair DNA methylation establishment in
the oocyte? The mechanisms of de novo methylation in
oocytes are best understood in the mouse, benefitting
from genetic manipulations [18]. De novo methylation
takes place on a genome largely demethylated after spe-
cification of primordial germ cells, in the latter stages of
oocyte growth (secondary to antral follicle stage), and
culminates in a distinctive methylation landscape with
methylation preferentially over expressed gene bodies
[21, 30, 35, 38]. Imprinted gDMR methylation is part of
this generalised transcription-dependent mechanism [35,

39, 40]. Successful methylation establishment involves
the interplay of several nuclear processes. In mice, the
required de novo methyltransferase proteins DNMT3A
and DNMT3L become abundant in oocytes concomitant
with the onset of methylation [41]. Genomic recruitment
of DNMT3A/DNMT3L is assumed to depend upon an
appropriate chromatin state. DNA methylation coincides
with domains of enrichment of histone 3 lysine 36 tri-
methylation (H3K36me3) over expressed genes, depos-
ited by the unique H3K36me3 methyltransferase SETD2
[42]. Conversely, the histone mark H3K4me3 conven-
tionally enriched at active promoters is antagonistic to
DNMT3A/3L recruitment and activity [43, 44], and re-
moval of H3K4 methylation at gDMRs requires
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