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Fukuyama congenital muscular dystrophy (FCMD) is a severe childhood muscular dystrophy with
severe neurological symptom such as lissencephaly, epilepsy and intellectual disability. Migration
disorder is suggested as the etiology of these neurological symptoms, but the precise mechanisms are
largely unknown. All patients have ancestral insertion of a SINE-VNTR-AIlu retrotransposal element
(SVA) into a causative gene fukutin. We have shown that aberrant mMRNA splicing, induced by SVA
exon-trapping caused FCMD (Taniguchi-lkeda M et al, Nature 2011). Introduction of antisense
oligonucleotides (AONs) prevented pathogenic splicing in FCMD patient cells and skeletal tissue in
model mice, and normalized protein production and functions of Fukutin as well as O-glycosylation
of alpha dystroglycan (a-DG). We have also succeeded in optimization of the best, single AON for
coming clinical trial.

However, treatment for the neurological symptom for FCMD has yet to be found. In addition, there
are several related disorders to FCMD, which commonly lack O-glycosylation of a-DG, termed as
alpha dystroglycanopathies (o-DGpathies). Eighteen genes have so far been identified to cause o-
DGpathies, but no treatment has been found. Moreover, FCMD model mice do not show distinct
neurological symptom. Therefore, it is crucial to establish the appropriate disease model to find the
treatment of a-DGpathies. Thus, our aim is to investigate the etiology of neurological manifestation
of FCMD and related disorders by utilizing induced pluripotent stem cell (iPSC), derived from patients’
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blood or fibroblasts.

This year, Dr. Takashi Aoi, Professor at Kobe University and Dr. Keiko Muguruma, Research
specialist at RIKEN and Dr. Mariko Taniguchi-lkeda, Associate Professor at Kobe University have
generated several iPSC from patients with FCMD, patients with related disorders, and healthy
volunteers. Informed consents were obtained from all the patients or their guardians. We have checked
the pluripotency, chromosomal analyses, and potencies of neural differentiation of these iPSCs.
Moreover, we have generated several lines from each patient’s iPSC and tested on the generation of
telencephalic tissues by utilizing the self-organizing three-dimensional culture technique.
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