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Toward pathogenesis of noncoding repeat expansion disease focusing on RNA
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Benign adult familial myoclonic epilepsy type 1 (BAFMELl) is an autosomal
dominant disease which is characterized by infrequent seizures and myoclonic tremor. The cause of
the disease have been identified as TTTTA and TTTCA repeat expansion mutation in intron 4 of SAMD12.
We focused on RNA-mediated pathomechanism in BAFME1l in this study. We identified RNA foci in
autopsied brain in patients with BAFMEL1. RNA foci were not found in lymphoblastoid cell lines from
patients with BAFMEL. RNA-seq using autopsied brains revealed differentially expressed genes (40
downregulated and 44 upregulated). There seems no alternatively transcribed genes. In addition we
found abortive transcription around the expanded repeats in SAMD12. We also cloned TTTTA, TTTCA, and

TTTTA/TTTCA repeats in vectors and successfully expressed in HEK293 cells. Collectively,
RNA-mediated toxicity is considered to play an important role in pathogenesis of BAFME and more
investigation focusing on RNA metabolism should be paid.
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