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De novo missense mutation in the ATPIA3 gene
causes alternating hemiplegia of childhood
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Fig. 1 Filtering for detection of pathogenic
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Blue letter: altering-protein by mutation, Red letter: Differential protein with human.
Fig. 2 Homology of altering amino acid.
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Chromatograms of four mutations de novo heterozygous non-synonymous of ATPIA3 are shown. All data
were obtained by Sanger sequencing in the reconfirming processes. Black letters show exonic nucleotide
sequences. Gray letters show intronic nucleotide sequences. Amino acids are shown in a single letter

notation. Amino acid in red indicate mutations occurred.

Fig. 3 Chromatogram of four de novo missense mutations in A 7TP1A3.
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Summary

De novo missense mutation in the ATPIA3 gene
causes alternating hemiplegia of childhood

Atsushi Ishii, Shinichi Hirose

Alternating hemiplegia of childhood (AHC) is a rare neurological disorder that presents
during the first year and a half of life with abnormal eye movements and paroxysmal
hemiplegia. In addition, AHC has associated symptoms including epilepsy and a variety of
involuntary movements. Currently, the cause of AHC is unknown, so we performed exome
sequencing on eight patients with typical AHC to identify a contributing gene. Our results
show that each patient harbors a heterozygous missense A TPIA3 mutation. These mutations
were not found in their parents. We propose that a de novo heterozygous missense mutation in
the ATPIA3 gene to be a cause of AHC. A total of 40 patients out of 48 (83 %) were identified
to have a de novo missense mutation in ATPIA3. 14 patients of the 40 (35%) were found to
have a D80IN mutation and 12 patients (30%) were found to have a E815K mutation. In
addition, the phenotype of patients with the E815K mutation was significantly more severe than
those with other mutations. The patients with the E815K mutation showed regression in
development triggered by status epilepticus until the age of 6 years old. Patients who took oral
flunarizine hydrochloride to inhibit status epilepticus were able to stop developmental
regression.
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