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Pompe disease is caused by an inborn defect of lysosomal acid a-glucosidase (GAA) and is
characterized by lysosomal glycogen accumulation primarily in the skeletal muscle and heart.
Patients with the severe type of the disease, infantile-onset Pompe disease (IOPD), show
generalized muscle weakness and heart failure in early infancy. They cannot survive over
two years. Enzyme replacement therapy with recombinant human GAA (thGAA) improves
the survival rate, but its effect on skeletal muscle is insufficient compared to other organs.
Although, it is still under discussion why the effect of rhGAA treatment is limited on skeletal
muscle, several reports have shown that the intake of administrated rhGAA in skeletal
muscle cells is lower than that of cardiomyocytes.

Here we generated induced pluripotent stem cells GPSCs) from patients with IOPD and
differentiated them into myocytes. Differentiated myocytes showed lysosomal glycogen
accumulation, which was dose-dependently rescued by rhGAA. This cell model enables us to
evaluate the efficacy of rhGAA treatment in IOPD-1PS cell-derived myocytes. Then, we plan
to screen repositioning drugs which can act as a “rhGAA intake inducer” using patient-iPS
cell model for screening.

We have developed myogenic differentiation protocol of human iPS cells in 96 multi-well
plate. We added candidate drugs at six days differentiation. Eight days after induction,
IOPD-iPS cell-derived myocytes were differentiated in more than 80% efficiency, and we
administrated rhGAA in the culture wells. Three hours after administration, we took out the
supernatant of each culture well and analyzed the activity of GAA. If GAA activity of the
supernatant were reduced, cellular intake of rhGAA might increase by the added drugs. We
configured a criteria for hit compounds as decrease the supernatant residual rhGAA activity
more than 5 SD of control wells. We had screened 2,160 existing drugs and known chemical
compounds, and obtained 53 hit compounds which met the criteria. Next, we assessed the
reproducibility of induction of rhGAA intake of each hit compounds, and obtained 30
reproducibly hit compounds. Next, we assessed the toxicity of each hit compounds by
analyzing cell viability after 24 hour treatment. We found out that 18 compounds showed cell
toxicity, then we obtained 12 hit compounds. Finally, we have been confirming the effect of
12 hit compounds to analyze an amount of glycogen in the lysosome of IOPD-myocytes after
co-treatment of rhGAA and the candidate compounds. In future, we will confirm an

amelioration of lysosomal dysfunction by the treatment of some hit compounds.
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