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In this study, Katsuto Tamai (principal investigator, Endowed Chair Professor, Department of
Stem Cell Therapy Science, Graduate School of Medicine, Osaka University), together with Ichiro
Katayama (co-investigator, Professor and Chairman, Department of Dermatology, Graduate
School of Medicine, Osaka University), Yasufumi Kaneda (co-investigator, Professor and
Chairman, Division of Gene Therapy Science, Graduate School of Medicine, Osaka University),
Masayuki Amagai (co-investigator, Professor and Chairman, Department of Dermatology, Keio University
School of Medicine), Daisuke Sawamura (co-investigator, Professor and Chairman, Department of
Dermatology, Graduate School of Medicine, Hirosaki University), Takao Hayakawa (co-investigator,
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Adviser/Visiting professor, Pharmaceutical research and technology institute, KINDAI UNIVERSITY), have
implemented “Study for developing drug for dystrophic epidermolysis bullosa (DEB)” from 2014 to 2016
academic year. Due to the genetic dysfunction of type VII collagen (Col7) anchoring cutaneous
basement membrane to the underlying dermis, DEB patient skin repetitively generates blisters
and ulcers by daily minor trauma, resulting in severe burn-like skin phenotypes. Currently, no
active therapy is available for DEB. We recently revealed that chromatin protein HMGBL1 (high
mobility group box 1) was released from necrotic DEB skin into circulation and functioned as a cue
for mobilizing mesenchymal stromal cells (MSCs) from bone marrow, resulting in promoting
cutaneous regeneration in DEB mouse models. Meanwhile, we have identified that N-terminal region of
HMGB1 contains MSC-inducing domain (designated as KOI2 domain). Systemic administration of KOI2
peptide significantly ameliorated DEB phenotypes in Col7-hypomorphic mice. Under these back grounds, we
did preclinical toxic study of the GMP-grade KOI2 peptide in monkeys and rats, and proved the safety of the
KOI2 peptide at doses of predicted clinical usage. We have further proceeded doctor-controlled phase I clinical
study of randomized double-blind placebo-controlled trial against healthy adult male volunteers by PMDA
guidance. In this study, we intravenously administered KOI2 peptide as a drip infusion for 30 minutes in 5
cohorts of a single dose (0.15, 0.5, 1.5, 3.0 and 5.0 mg/kg, 8 subjects including 2 placebo-administered in each
cohort), and one cohort of 4-day continuous doses (3.0mg/kg, 8 subjects including 2 placebo-administered). We
proved safety and tolerability of the KOI2 peptide at these dosages in all subjects. We also confirmed that all of
these dosages of the KOI2 peptide significantly and specifically induced MSCs in their circulation. These data
suggest that KOI2 peptide may function as an in vivo regeneration-inducing medicine for human severe tissue

injury, such as DEB.
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