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Background and purpose of this research

Neonatal chronic lung disease (CLD) remains a serious complication in approximately 40% of extremely low
birth weight infants. Since there is no adequate treatment other than ventilator management, the development
of new treatment methods to prevent progression to CLD is an urgent issue.

On the other hand, Muse cells, which are intrinsic pluripotent stem cells, exhibit not only anti-inflammatory
effects like other mesenchymal stem cells, but also differentiate into tissue-constituting cells and repair the

injured tissue. The purpose of this research is to develop a new treatment for CLD using Muse cells.

Results of each R&D item

Item 1: Treatment Effect of Muse Cells Administration on Lung Functions

1) Administration of Muse cells reduced the alveolar development impairment observed in CLD. The effect
was more significant than that of non Muse cells or whole mesenchymal stem cells. 2) Lung function (lung
vital capacity and minute ventilation rate) was also significantly improved by Muse cells compared to non
Muse cells or whole mesenchymal stem cells. 3) The treatment of pulmonary hypertension associated with
lung injury was also effective by Muse cells. The effect of Muse cells was significantly higher than that of non
Muse cells and whole mesenchymal stem cells when assessed by wall thickening, and a significant reduction
in right ventricular pressure measured by catheterization was also observed. 4) Muse cells reduced

inflammatory cells in alveolar lavage fluid (BALF), which increases with lung injury.

Item 2: Efficacy Support Study - Examination of Differences by Route of Administration

1) The survival rate was higher in the intravenous group than in the intratracheal group. 2)The intratracheal
group showed slower weight gain than the intravenous group. 3) Both methods of administration improved
alveolar hyperplasia. 4)The intravenous group showed improvement in lung function (lung capacity), while

the intratracheal group showed inadequate effect.

Item 3: Analysis of post-treatment distribution, differentiation ability, and lung repair ability of Muse cells

1) More Muse cells were detected than non Muse cells by quantitative PCR of Alu sequences. 2) More GFP-
positive cells were observed in the lungs when GFP-labeled Muse cells were administered. 3) We observed
more positive cells with flattened shapes in the Muse group and spherical shapes in the non Muse group. 4)
Human podoplanin, a marker of human type I alveolar epithelial cells, was found to be expressed in GFP-
positive cells in the Muse group, especially in GFP-positive flat cells. 5) Human SP-A (PE-10), a human type
II alveolar epithelial cell marker, was found in some spheroidal GFP-positive cells in the Muse cell group. In

the non Muse group, expression was confirmed in a large number of spherical GFP-positive cells.

Item 4: Elucidation of Therapeutic Mechanisms

1) Proteins were extracted from the lungs of CLD models, and comprehensive analysis was performed. Of the
2,694 molecules detected and quantified, 844 proteins were significantly altered in CLD. Of these, 141 proteins
were affected by Muse cells administration, and 85 of them were affected only by Muse cells, not by non Muse
cells. 2) The annotation analysis using Gene Ontology revealed that the expression changes of cell adhesion-

related molecules (8 molecules) and blood coagulation-related molecules (4 molecules) are likely to be



important for the pathogenesis and therapeutic mechanism. 3) Molecule A is a major molecule in the B-
signaling pathway, and is involved in cell maturation, differentiation, and morphogenesis, and was upregulated
around Muse cells. 4) Molecule C, which has a function of suppressing immune cell infiltration and associated

inflammation, was markedly upregulated in the Muse group.

Item 5: Clinical Trial Plan

1) The population study (clinical study) covered all patients less than 32 weeks or 1,500g in Aichi-prefecture
was conducted to identify parameters to expect poor prognosis in early phase. The results showed that the
model (AUC: 0.7860) was able to predict the outcome (death from CLD or HOT) at day 7 using the conception
age and RS score. At day 14, a model (AUC: 0.7689) was generated using only the RS score. To verify the
validity of this model, we adapted it to the dataset of Saitama Medical School and found that the prediction
accuracy was almost equivalent.

2) Regulatory science strategy consultation meeting of PMDA was conducted, and no additional non-clinical
safety studies are required if the dosage and administration is same to the preceding clinical trial for neonatal
hypoxic-ischemic encephalopathy. Therefore, the response was that in-person advice to confirm the sufficiency
of the non-clinical studies is not required. However, on February 14, 2023, development of the investigational

product by the company was discontinued.



