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GPI(Glycosylphosphatidylinositol) anchor is the glycolipid which anchors over the 150 kinds
of proteins to the cell surface and 27 genes are required for its biosynthesis. Recently, we
discovered the new hereditary disease, Inherited GPI deficiency (IGD), caused by the
decreased expression or abnormal structures of various GPI anchored proteins (GPI-APs) on
the cell surface because of the mutations in the biosynthesis genes. This year, we reported
three new genes the mutations of which caused IGDs. There are about 200 patients defect in
16 different genes reported in the world until now. We participated in analyzing many of
those cases and reported many papers listed below. Main symptoms of IGDs are intellectual
disability, developmental delay, and epilepsy sometimes with hyperphosphatasia,
dysmorphic face and anomalies of organs or limbs.

Our research group tried to keep every clinician know IGD by making disease home page

(http://igd.biken.osaka-u.ac.jp/). In addition, we have established the diagnostic criteria of

IGD and have completed the medical guidelines for diagnosis and treatment of IGD patients.
Establishing screening methods, we have screened 170 cases. That is to say, we perform flow
cytometic analysis of the suspected patients’ granulocytes from the clinical symptoms. If the
patients have significant decreased expression of CD16 on granulocytes, their diagnosis is
confirmed as IGD and we further go though the genome analysis to identify the responsible
genes. For those who has the decreased expression of CD16 by FACS, we perform the target
exome analysis, whereas for those who has normal expression of CD16, we send the
patient’s genome to Yokohama city university, where whole exome analysis is performed. It
is important to diagnose at the early stage because many IGD patients show progressive
symptoms after birth and pyridoxine administration is very effective to some IGD patients.
IGD is certified to “designated incurable disease” by the Japanese government, so we have
revised the diagnostic criteria. An announcement name is “Glycosyphosphatidyllinositol
deficiency”.

We have tried to perform the bedside screening by FACS, which we entrust to the
company of the clinical tests. In future, we will perform the national survey of IGD patients
to make everyone know about IGDs and to make diagnosis and start treatment at the
earlier stage and to clarify the frequency of IGDs in Japan. We have also established the
disease database, which can be entered on the Web, the disease history, symptoms, clinical
tests and the histories of treatments.

We are going to verify that IGDs cause metabolic abnormalities because of the vitamin B6
deficiency caused by the decreased expression of alkaline phosphatase, a GPI-AP. Thus,
IGD shows various symptoms caused by the decreased expression of many important
GPI-APs, so we are analyzing the phenotypes of model mice and patients’ samples to
identify the responsible GPI-APs and pursuing for the effective treatments and good disease

markers for the diagnosis.
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