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Clinical and Molecular genetic study of ATR-X syndrome Patients in JAPAN and proposal of clinical diagnostic criteria

of ATR-X syndrome. T. Wada’, H. Shimbo, T. Mitani’, H. Osaka’, K. Kurosawa?, N. Okamoto® 1) Division of Neurology,
Kanagawa Children's Med Center, Yokohama, Kanagawa, Japan; 2) Division of Genetics, Kanagawa Children's Med Center,
Yokohama, Kanagawa, Japan; 3) Department of Medical Genetics, Osaka Medical Center and Research Institute for Maternal
and Child Health, Osaka, Japan.

X-linked a-thalassemia/ mental retardation (ATR-X) syndrome (OMIM301040) is among X-linked mental retardation syndromes,
which is due to mutations of ATRX gene.More than 200 patients in the world, including more than 60 Japanese cases, have
been diagnosed as ATR-X syndrome. ATR-X syndrome seems a rare disease, however, more patients should remain to be
diagnosed. In 2010, we have established ATR-X syndrome Japan Network for patients and their families, and we have surveyed
ATR-X syndrome patients in Japan. Molecular genetically, we have found ATRX gene mutations in 56 patients from 45 families
in JAPAN, which include 35 missense mutatinons, one nonsense mutation, 2 splicing mutations, one nonsense mutations, 4
frame shift mutations, one exonic deletion, and one large insertion. As reported previously, most mutations reside in two
functionally important regions, ADD domains and chromatin remodeling domain, but some mutations are out of these domains. A
nucleotide, IVS34+4A>G, leading to skipping of exon 34. Interestingly the patient with this mutation showed no severe genital
abnormalities, whereas previously reported patients with mutations around this C-terminal region showed severe genital
abnormalities. Clinically, from the medical information of more than 60 Japanese ATR-X patients registered in our database, we
propose a diagnostic criteria of ATR-X syndromes to assist the clinician in making a timely and accurate diagnosis. This criteria
consists of four clinical features; consistent (>90%), frequent (>50%), associated (<50%), and other supporting features. The
consisitent feature includes male patient, severe mental retardation, hypotonic facies, gastorointestinal abnormalities
(gastroesophageal reflux, aerophagia, ileus, constipatition, etc), and characteristic behavior (autistic behavior, self-vomiting,
avoiding eye contact, stereotype movement, etc). We hope that this criteria will facilitate further clinical study of individuals with
proven ATR-X molecularly, and assist in the evaluation of those who appear to have clinical features of ATR-X with no ATRX
mutations. We should evaluate validity of this criteria, and update the consensus for it in the near future.
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