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Congenital central hypoventilation syndrome (CCHS) is caused by a PHOX2B gene mutation,
which causes dysregulation of the autonomic nervous system, and is characterized by central

hypoventilation. PHOX2B is a homeobox transcription factor with a polyalanine chain and plays an



essential role in the differentiation and development of the autonomic nervous system including the
respiratory center.
Since children with CCHS show hypoventilation during sleep and awakening, tracheostomy and home
mechanical ventilation are indispensable, and the impact on the QOL of the caregiver is large, so the
development of a treatment for this disease is an urgent necessity. Despite various treatment methods
for CCHS have been proposed so far, they have not yet been put into clinical practice. In this study,
we aimed to develop a therapeutic strategy based on the elucidation of the molecular mechanism of
reduced central respiratory chemosensitivity in CCHS using disease-specific iPS cells and model
mouse.

Specifically, we have worked on the following goals.
(1) Develop a new method to induce differentiation from iPS cells to RTN neurons
(2) Induce differentiation of CCHS patient-derived iPS cells into RTN neurons
(3) Evaluate CO2 sensitivity of glutamatergic RTN neurons differentiated from iPS cells
(4) Perform pathological analysis using CCHS model mice

A summary of the research results of this study is as follows.
(1) We successfully induced neurons co-positive for RTN markers (VGLUT2, PHOX2B, TACR1) from
human 1PS cells. In addition, we created reporter iPS cells that can monitor the expression of PHOX2B
using the fluorescent protein GFP, and used them to optimize differentiation induction.
(2) We induced neural differentiation from iPS cells derived from CCHS patients and iPS cells derived
from healthy individuals, under the conditions optimized in (1), and gene expression (quality and
quantity) were compared.
(3) We attempted to evaluate CO2 sensitivity using a newly introduced MEA (microelectrode array)
system using nerve cells induced from the wild-type PHOX2B-GFP reporter iPS cells created in (1).
(4) We created a CCHS model mouse that was able to breed by conditionally expressing the PHOX2B

mutant.



