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Research and development results and their significance

I: Disease Model Construction

1. Construction of a 3D Central Nervous System Culture Model: Using iPS cells established by the
representative, we conducted 3D culture (SFEBq method, kadoshima PNAS 2012) to induce
differentiation into cerebral cortex with the aim of reproducing the phenotype and
visualizing abnormal cell migration. Since the layered structure of the surface layer is
disrupted by long—term culture, changes in the surface structure were observed using
immunostaining in cerebral organoids up to about day 90. On the other hand, in the long-—
term culture method, we performed comprehensive gene expression analysis using single cell
RNA sequencing to investigate candidate target genes. We also examined the phenotype of the
neural retina and basal ganglia by three-dimensional induction method culture and dispersion
culture from three—dimensional culture method for creating hippocampal tissue. In the neural
retina and cerebral cortex, it was found that there was a difference in the proliferation
of glial cells between diseased and healthy individuals in long—term culture after 130 days
In addition, hippocampal tissue was created from cerebral organoids, and CAl and CA3 cells
were created using two—dimensional dispersed culture. Although no visual differences were
observed in basal ganglia organoids, the formation of Miiller cells was reproduced in retinal
organoids during long—term culture. In terms of reproducing phenotypes and identifying
target cells, in the creation of skeletal muscle and neuromuscular junctions, co—investigator
Sakurai created a method for inducing skeletal muscle differentiated from iPS cells with
very high purity and long—term culture sustainability.

2. Construction of a 3D skeletal muscle culture model: We induced the differentiation of skeletal
muscle from disease—derived iPS cells with the aim of reproducing phenotypes and identifying
target cells. We also created motoneurons from disease—derived iPS cells in the same way,

and examined whether co—culture would reproduce NMJ abnormalities. However, the current
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method for inducing skeletal muscle formation is difficult to use for NMJ formation because
the maturity of the myotubes is immature. We plan to continue to try to create mature muscle
by collecting myogenic stem cells by FACS and inducing differentiation, or by electrical
stimulation of myotubes, etc

I1: Elucidation of Pathological Mechanisms

1. In the construction of a sugar metabolism assay system, the aim was to clarify the mechanism
of action of Mn007, a small molecule compound that has an astonishing elongation effect on
the O—mannose type of aDG glycoprotein, a target molecule of FCMD, with the aim of achieving
practical application. In this study, we reproduced the assay system for the elongation of
matriglcan by adding a disaccharide substrate that can be reproduced by HPLC, and it was
reproduced that the concentration dependence of Mn007 elongation was reproduced.

2. Construction of compound detection system/identification of binding proteins. We also created
derivatives of Mn007 and biotinylated it to investigate the point of action of Mn007 on
glycan elongation. We also conducted a protein array using biotinylated MnO07 to identify
proteins in the vicinity, and obtained several candidate genes. We plan to confirm the
elongation of sugar chains by the target gene in the expression system and knockdown system
in the future.

3. Transcriptome analysis: We administered Mn0O07 to HEK cells and conducted an expression analysis
using RNA sequencing to see if any genes were involved in the elongation process. As a
result, we found an overlap with the group of genes targeted by the protein array. We will
investigate this relationship in the future. In addition, research by our collaborators Aoi
and Maruyama has shown that MnO07 exerts its activity by aggregating, and that the same
concentration is required for this action during the elongation of sugar chains. We thought
that this DNase inhibitory activity could be used to control infections with the severe form
of the so—called flesh—eating bacteria, which use DNase to invade cells when infecting them,
so we conducted an assay using human lymphocytes assay, it was shown that Mn0OO7 controls
the growth of Streptococcus pyogenes at concentrations that cause similar aggregation (Morita
et al. accepted 2024). We are currently investigating the relationship between DNase
inhibition and glycan elongation.

This research has led to new findings, such as the involvement of abnormal glial cells in
the pathology of FCMD and the fact that Mn0O07 exerts its effects by aggregating, and we are
now very close to identifying the target protein. We hope to put Mn0O07 to practical use

based on these findings.



