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Aim: To address these questions in this study, we engaged in a nationwide epidemiological study
of the Japanese population to determine the frequency of four imprinting disorders after natural
conception and after ART. We then analyzed the DNA methylation status of 22 gDMRs in

imprinting disorders patients conceived by the two routes.

Methods:

(1) Nationwide investigation of imprinting disorders

The protocol was established by the Research Committee on the Epidemiology of Intractable
Diseases. The protocol consisted of a two-stage postal survey. The first-stage survey was used to
estimate the number of individuals with any of the four imprinting diseases: BWS, SRS, PWS
and AS. The second-stage survey was used to identify the clinico-epidemiological features of
these syndromes. In the first-stage survey, the pediatric departments of all hospitals were
identified based on a listing of hospitals.

The second questionnaires were forwarded to the departments that had reported patients
with the imprinting disorders on the first questionnaires. Detailed clinical information for the
patients with these imprinting disorders was collected, including the age, gender, growth and
development pattern, the methods of the diagnosis, the presence of infertility treatment and the
methods of ART where applicable.

(2) Bisulfite-treatment (BS) PCR including the SNPs

We first searched for single nucleotide polymorphisms (SNPs) within 22 previously reported
human gDMRs. BS- PCR products were purified and cloned into the pGEM-T vector (Promega,
Madison, WI, USA). Individual clones were sequenced using M13 reverse primer and an
automated ABI Prism 3130xl Genetic Analyzer. On average, 20 clones were sequenced for each

sample.

Results:

(1) Frequency of four imprinting disorders of a total of 2777 departments contacted, 1957
responded to the first-stage survey questionnaire (70.5%). The total number of cases was
calculated using a second-stage survey ensuring the exclusion of duplicates. We ascertained the
frequency of ART procedures in the cases of BWS, AS, PWS and SRS via the questionnaire sent
to doctors. The numbers of patients with PWS and AS we identified was low; however, the
frequency of ART in these cases was not dissimilar to that expected, based on the population
rate of ART use, with 4/227 (1.8%) cases of AS and 24/520 (4.6%) cases of PWS born after ART. In
contrast, for BWS and SRS the frequency of ART was nearly 3-fold higher than anticipated with
7/117(6.0%) BWS and 7/70 (10.0%) SRS patients born after ART.

(2) Using polymorphic bisulfite-PCR sequencing, we examined the methylation status of gDMRs
within these samples at the imprinted regions implicated in these syndromes. For BWS we
assayed H19 and KCNQ10T1I (LITI) gDMRs, for SRS we assayed the H79 gDMR and for PWS
and AS we assayed the SNEPN gDMR. For all patients (conceived naturally and with ART), the
frequencies of DNA methylation errors (epimutations) corrected were 1/3(33.3%) for BWS, 5/12
(41.7%) for SRS.
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