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The purpose of the present project was to develop a production system for the manufacture of a
human-derived stem cell product containing Muse (Multilineage-differentiating stress enduring)
cells. Muse cells, originally discovered by Prof. Dr Dezawa, the project leader, are pluripotent stem
cells that reside naturally in living organisms. They have the ability to differentiate into
mesodermal- (which includes osteocytes, adipose cells, skeletal muscle cells and endothelial cells),
endodermal- (hepatocytes, cholangiocytes, islet B cells) and ectodermal- (neuronal and glial cells,
melanocytes)-lineage cells. When intravenously administered to disease models, they migrate to
damaged organs/tissues, and spontaneously differentiate into tissue-compatible cells to replenish
damaged cells, leading to efficient tissue repair. They have been shown to be non-tumorigenic.

To achieve the goal, the project was divided to steps to expand and enrich Muse cells derived
from biological materials; to prepare Muse cell formulation; to establish quality testing methods
and quality standards; and to test the efficacy of the formulation in animal models of AMI (acute
myocardial infarction).

We have shown that Muse cells can be derived from several biological materials. Gene
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expression analysis revealed that Muse cell from a certain biological sample most consistently
expressed genes related to tridermic differentiation. We determined to use the biological sample for
further development. Muse cells can survive under stress culture conditions such as protease
treatment, low oxygen condition, low phosphate condition, low serum condition and low nutritional
condition. We have determined the culture condition to selectively expand and enrich Muse cells.
Muse cell formulation was manufactured through removal of impurities such as culture media,
dispensing into small container and freeze preservation. The quality testing items were determined
based on the face-to-face advice with the PMDA. We have developed quality testing methods and
quality standards based on the test results of several formulation lots. The efficacy of the Muse cell
formulation was tested in rat models of AMI. Muse cell formulation was administered
intravenously after 24 hours ischemia reperfusion model of AMI rats. The formulation improved
the left ventricular ejection fraction one month after AMI. The efficacy of the formulation was
similarly observed in rabbit model of AMI.

We have completed all the steps in the project and established manufacturing methods of Muse
cell formulation. We have basically followed the discussion and advice with the PMDA face-to face
meeting conducted in first year of the project. We have shown the manufacturing methods and the
quality standards of the Muse cell formulation to the agency at the end of the project and received

comments that they are acceptable for the conduct of clinical trial.
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