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Outline of Outcome (Research Summary Report)

This study aims to attain proof of concept (POC) for the clinical application of umbilical cord-derived mesenchymal
stromal (stem) cells (UC-MSC) as regenerative medicine products, and to conduct preclinical studies with the cooperation
of companies. The main target diseases are severe acute graft versus host disease (GVHD) after hematopoietic stem cell
transplantation, neonatal cerebral palsy (CP) and hypophosphatasia (HPP). The outcome of this research is outlined as
the followings.

Establishment of safe umbilical cord blood (CB) and umbilical cord collection system: Tsunoda et al., together with
research representative, Nagamura T et al., established collection techniques and post-collection storage methods for
harvesting umbilical cord blood and umbilical cord as product materials. We revised the informed consent (IC) form to
reflect the handing over to the company and 2" maternal blood test, thereby established collection system.
Formulation of UC-MSC: Nagamura T. et al. froze the umbilical cord tissue in serum-free cryoprotectant, and thawed
to initiate culture of cells in a serum-free medium (RM medium) developed and provided by Rohto Pharmaceutical Co.,
Ltd.. Furthermore, by using the self-developed serum-free cryoprotectant solution (DBA-D solution), we achieved
serum-free manufacturing process from collection to final products freezing. In addition, we introduced the improved
explant method for initial MSC culture, automated cell concentration and washing system machine for the improved
collection of product cells after large-scale culture. Umezawa et al. examined the characteristic analysis necessary for this
product and target diseases.
System construction and regulatory management for investigator-initiated clinical trials of UC-MSC for severe
acute GVHD: Regarding investigator-initiated clinical trial with this product for patients with severe acute GVHD,
Nagamura-Inoue T, Nagamura F, and Tojo A et al. conducted face-to-face pharmaceutical strategy consultation advice
with Pharmaceuticals and Medical Devices Agency (PMDA), and almost have reached an agreement on
quality/manufacturing control, safety/preclinical studies. As a result, we’ll be able to submit investigational new drug
application in 2017 after the completion of preclinical toxicity test and part of virus tests. We also have reached an
agreement with PMDA by face-to-face meeting on phase | clinical trial design including protocol and IC form.
Preclinical studies with UC-MSC for CP: Morita et al. studied the effect of UC-MSCs for LPS-induced neonatal rat
brain injury (model of Periventricular leukomalacia (PVL) which may develop to CP). UC-MSCs peritoneal infusion
ameliorated dysmyelination in PVVL model rat. The UC-MSC-conditioned medium of IFN-y-pretreated UC-MSCs
reversed the brain damage, suggesting that the UC-MSCs with preconditioning would acquire the neuroprotective effects.
Furthermore, based on the effectiveness of UC-MSC for the PVL model and intraventricular hemorrhage model mice
separately studied by Nagamura et al, we reached an agreement on the standards, characteristic analysis items and
preclinical studies with PMDA by pharmaceutical strategy consultation. The consultation on clinical trial with PMDA
will be planed after next fiscal year.
Preclinical studies of UC-MSC for osteogenesis imperfecta including HPP: Taketani et al. examined the effectiveness
of UC-MSCs using fatal HPP model mice. In mice, compared with UC-MSCs alone group, those receiving both UC-MSCs
and the same donor-derived CB showed higher survival rate, increased migration property to bone marrow and survival
rate of UC-MSC, and better tendency of bone mineralization ability. These results were found in heterozygote mice,
whereas homozygotes followed a lethal course. It is suggested that UC-MSC in combination with CB transplantation is
effective not only for increasing the survival rate, but also for improving bone mineralization.

Conclusively, the process to investigator-initiated clinical trial for GVHD and CP was settled, and we almost
reached agreement with Rohto Pharmaceutical Co., Ltd. and new venture company on the transfer of the development

right after the completion of Phase I clinical trial
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