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Inborn errors of metabolism is a general term for tissue and organ disorders caused congenitally
by abnormalities in the enzymes that control the three major metabolisms in the body:
carbohydrate metabolism, lipid metabolism, and amino acid metabolism. Most of disorders
included in it have neurological disturbance in the central nervous system. In this study, we will
focus on central nervous system disorders, especially in disorders of lipid and amino acid
metabolism. The objective of this research is to analyze the abnormal phenotype and elucidate
its mechanism using disease-derived cells that are generated from disease-derived iPS cells, and
to obtain validation data for the development of a drug screening system. We will mainly focus
on optimizing cell culture systems for disease analysis, clarifying abnormal phenotypes, and
preparing for validation of screening systems and gene repair in some diseases.

Neural stem cells and neurons were induced from iPS cells of patients with Inborn errors
of metabolism. In neural stem cells, we clarified biochemical phenotypes such as the
accumulation of intermediate metabolites due to metabolic abnormalities, the state of autophagy
markers, and the elevation of lysosome markers. We optimized the induction system (cell density,
presence or absence of supporting cells, etc.) for functional analysis using neurons. Using this
system, we performed functional analysis at synapses and clarified its abnormalities. In order to
investigate the molecular mechanism of this dysfunction, we analyzed the expressed molecules.
As a result, we found abnormal expression of several molecules involved in this function. Next,
we also examined cell death, and obtained the result that it is more fragile than normal in some
diseases. On the other hand, conditions such as culture medium and cell density for constructing
a drug screening system using these cells and phenotypes were examined, and conditions suitable
for phenotype analysis were determined. In addition, for gene repair, we created modified
enzymes and designed guide RNA templates. Using these, we investigated the cleavage activity
of genes and succeeded in obtaining tools and conditions for specifically cleaving only mutations.
Gene-repaired clones were established and their phenotypic analysis was performed. We
confirmed that the abnormal phenotypes we have investigated were restored in neurons derived

from gene-repaired iPS cells.

A method was also established to induce neural stem cells from 1PS cells from patients with
congenital metabolic disorders and a different type of nerve cells from those that had been previously
induced. Using this system, the induction efficiency was low for the disease. We added intermediate
metabolites externally to normal neurons, confirmed their accumulation in the cells, and then
measured the expression levels of some molecules. As a result, it was found that the expression of one
molecule was significantly altered. This suggests that the abnormal expression of molecules involved
in cellular functions is caused by the accumulation of intermediate metabolites. On the other hand,

it was also found that some molecules involved in synaptic function are induced to be abnormally



expressed by accumulation of intermediate metabolites.

The excitability of cerebral cortical neurons differentiated and matured from diseased iPS cells,
which was planned, was analyzed by the patch clamp method. Using the whole-cell recording method,
the excitability of the disease-derived cells was significantly higher than that of the control cells, as
a result of evaluating the relationship between the magnitude of the intracellular injection current

and the action potential frequency.



