Targeted long-read sequencingzFHUL 7z
SEHBERD I EERICKZD T TV T 2T
TR EFAER OREEH

The effect of assisted reproductive technology for the development of epimutation-

mediated imprinting disorders: Analysis using targeted long-read sequencing
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Abstract

Imprinting disorders (IDs) are caused by abnormal expression of imprinted genes. The molecular etiologies of IDs
include epimutations resulting from aberrant methylation of differentially methylated regions (DMRs), uniparental
disomy, deletions or duplications involving DMRs, and pathogenic mutations in causative genes. Assisted reproductive
technology (ART) involves artificial manipulation of gametes and embryos and may interfere with the establishment
and maintenance of parent-of-origin—specific genomic imprinting. Therefore, ART has long been considered a potential
risk factor for IDs, particularly epimutation-mediated IDs (epi-IDs). However, it remains unclear whether the increased
risk of epi-IDs is attributable to ART procedures themselves or to underlying parental infertility. Moreover, research
using human oocytes or embryos has been limited by substantial ethical constraints, and consequently, progress in this
field has been slow. Targeted long-read sequencing (T-LRS) is a novel approach that enables the quantitative assessment
of CpG methylation levels within target regions and allows allele-specific evaluation of parent-of-origin—dependent
methylation patterns. In this study, we applied a newly established T-LRS pipeline to patients with Silver—Russell
syndrome (three ART-conceived and three non-ART-conceived individuals) and Beckwith—Wiedemann syndrome (three
ART-conceived and three non-ART-conceived individuals), both of which are imprinting disorders frequently associated
with epimutations. Our results demonstrate, for the first time, that ART-conceived individuals exhibit genome-wide
methylation abnormalities affecting both paternal and maternal alleles compared with non-ART-conceived individuals.
These findings suggest that methylation abnormalities observed in ART-conceived individuals may arise during the

ART process itself rather than originating from pre-fertilization defects in sperm or oocytes.



