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Repair of Nerve Injuries by Schwann Cells Produced from Pluripotent Stem Cell Lines

Background

There are many types of nerve injuries awaiting new advanced therapies. One example is entrapment neuropathy, a
group of injuries caused mainly by compression of peripheral nerves, resulting in numbness, pain, sensory disturbance,
and muscle weakness, which significantly impair patients’ daily life. Carpal tunnel syndrome, the most common
entrapment neuropathy, is reported with 1 - 5% incidence worldwide, but there is no treatment other than surgery, which
is not effective in many cases. In addition, there are many traumas resulting in peripheral nerve rupture or spinal cord
injury leading to irreversible limb loss or systemic dysfunction, respectively. There is no treatment for these nerve injuries
except for surgery, which is often ineffective due to limited nerve regeneration.

Cell therapies are under development, particularly for spinal cord injuries, with very limited success so far and/or in
early phases. Schwann cells are a type of nerve system cells that play important roles in repair, regeneration, and growth
of peripheral nerves. Although therapy using autologous Schwann cells for spinal cord injury has been reported,
harvesting from one’s own neural tissues poses challenges due to cell number limitation and damages to intact nerves.
Thus, mass production of allogenic Schwann cells isa better alternative, but it has been difficult to develop. SCAD is a
spin-off from Kyoto University, which has successfully achieved production of Schwann cells using pluripotent stem (PS)
cells, including ES and iPS cell lines, and is now developing cell therapy for neuropathies and nerve injuries.

Technical Summary

Technology Readiness
SCAD scientists have succeeded in stable mass production of research-grade Schwann Level

cells from iPS cells. These iPS cell-derived SCAD Schwann cells (ScadSchwann) exhibit high

maturity, as evidenced by high level expression of SOX10 and MBP, Schwann cell maturation 3

markers (Fig.1). ScadSchwann also show high production of NGFB, which is the most

important neurotrophic factor for axon regeneration (Fig.2). Additionally, ScadSchwann stably

produce laminins, which serve as scaffolds for axonal regeneration, as well as CCL2

chemokine, which mobilizes macrophages to remove damaged fragments. These data

indicate ScadSchwann’s potential for therapeutic applications for nerve regeneration.
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Figure 1. Production of matured Schwann cells Figure 2. NGFBgene expression
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SOX10: Schwann cell marker, MBP: Mature Schwann cell marker .
= Business and/or

For non-clinical proof of concept, SCAD in collaboration with Kyoto University Medical ~ Investment partnership
School transplanted their Schwann cells into peripheral nerve in a clinically relevant animal
model of entrapment neuropathy and nerve injury. The results suggest clinical efficacy, as Patent No
evidenced by improvements in pathology and electrophysiology, as well as in sensory and
motor functions. Based on these research findings, SCAD plans to develop ScadSchwann
cell therapy for nerve injuries to promote nerve axon regeneration. Such conditions as carpal
tunnel syndrome, peripheral nerve injury, spinal cord injury, and Charcot-Marie-Tooth Disease
type 1 (CMT1) are among the potential targeted indications. To achieve this, SCAD is set to
establish mass production of PS cell-derived Schwann cells, ensuring enough number of
cells needed for each patient and reducing manufacturing costs. This will ensure
ready-to-use stocks of allogenic Schwann cells stored at medical institutions, which is
impossible to achieve using autologous cell therapy.

Clinical KOLs of Kyoto University and SCAD are going to launch a clinical trial for carpal
tunnel syndrome and/or nerve injury as the initial indications. Ongoing efforts include
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development of the clinical-grade ScadSchwann, such as selection of clinically suitable PS Norie Tooi
cell lines through collaboration with Kyoto University, as well as optimization of the
production process and quality testing.
SCAD is actively seeking collaborators and strategic business partners to aid in the
development of clinical cell therapy for patients utilizing allogenic PS cell-derived Schwann
cells, with the intention of launching clinical trials.
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