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Osaka University Graduate School of Medicine, Suita, Osaka

Recessive dystrophic epidermolysis bullosa (RDEB) is a heritable blistering skin disease caused by genetic defect
of type VII collagen, which anchors cutaneous basement membrane to the underlying dermis. In addition to
generalized blistering and cutaneous ulcer formation, RDEB is characterized by severe complications such as scar-
induced syndactyly, esophageal stenosis, and squamous cell carcinoma of early adult onset. We previously
reported that necrotic RDEB skin released abundant high mobility group box 1 (HMGB1), which is a DNA-
binding, non-histone chromatin chaperon protein. We then found that intravenously administered HMGB1
mobilized mesenchymal cells from bone marrow into the circulation, and that the circulating bone marrow-
derived mesenchymal cells then specifically accumulated into the RDEB mouse skin engrafted on the GFP-bone
marrow transplanted mouse. We further clarified that the accumulation of the bone marrow-derived circulating
mesenchymal cells to the RDEB mouse skin graft was depend on SDF-10,/CXCR4 axis. The bone marrow-derived
mesenchymal cells were shown to suppress inflammation, promote regeneration, and provide type VIl collagen to
the basement membrane zone of the RDEB mouse skin graft. With these backgrounds, we are now undergoing
clinical trial of mesenchymal stromal cell transplantation to the RDEB patients. Precisely, we obtained bone
marrow blood from healthy family adult donor, and cultured the bone marrow blood to expand adherent
mesenchymal stromal cells in culture. We then harvested the cultured mesenchymal cells, suspended in the
patient serum-containing saline, and subcutaneously inoculated 0.5 million of the cells at the points of 2 cm
distance each. We are currently evaluating the outcome of mesenchymal stromal cell transplantation to RDEB
patient skin for both safety and efficacy. We are also now on the process of phase | clinical trial of HMGB1
peptide, which is expected to mobilize bone marrow mesenchymal cells into the circulation. The HMGB1-
mobilized mesenchymal cells in circulation are expected to accumulate blister/ulcer lesions, and suppress
inflammation and promote regeneration of the RDEB patients’ skin.
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Topical rapamycin formulation for tuberous sclerosis
complex

Mari Wataya-Kaneda
Department of Dermatology, Graduate School of Medicine, Osaka University

Tuberous Sclerosis Complex (TSC) is an autosomal dominant inherited disorder characterized by systemic
hamartomas, epilepsy, cognitive impairment and hypopigmented macules. TSC is caused by genetic mutations in
either TS&T (hamartin) or TSC2 (tuberin) gene. Since the hamartin—tuberin-complex down-regulates mammalian
target of rapamycin complex 1 (mTORC1), dysfunction of hamartin or tuberin induces the constitutive activation
of mMTORC1. As result, almost all the symptoms in TSC are derived from the activation of mMTORC1. mTORCT is a
conserved protein kinase and has many functions over the whole body. Therefore, TSC patients have systemic and
wide variety of symptoms, and mTORCT inhibitors become therapeutic agents which are effective for the systemic
lesions including skin lesions. Among the skin lesions, facial angiofibromas are indispensably treated lesions
because they frequently become large and disfiguring and reduce the QOL of patients. Established recent
treatments for facial angiofibromas are surgical procedures, such as laser treatment or skin graft surgery, that are
inadequate for the young children or patients with mental retardation because it is very difficult for them to treat
with local anesthesia and to keep post-operative rest. These problems in surgical treatment raise the need of new
therapy for TSC. Now, mTORCT inhibitors, rapamycin become therapeutic drugs for lymphangioleiomyomatosis
(LAM), the typical pulmonary lesions in TSC, and its analog everolimus is for renal angiomyolipomas and
subependymal giant cell astrocytomas (SEGA) due to TSC.

Systemic treatment with everolimus for renal angiomyolipomas resulted in rapid regression of the lesions. On the
other hand, it takes a long time to treat skin lesions. In addition, discontinuation of treatment gives rise to regrowth
of tumors. Thus, long-term administration is essential but side effects may occur. Topical formulation of
rapamycin is suitable for skin lesions of TSC because it is an easy treatment without pain and with less side effects
than systemic treatment. Interestingly, by comparing the efficacy of topical rapamycin fortmulation and systemic
rapamycin treatment for TSC skin lesion, it was revealed that topical rapamycin formulation works faster than
systemic rapamycin treatment for both facial angiofibromas and hypomelanotic macules. We are now
investigating how topical rapamycin formulation improves TSC skin lesions faster than systemic treatment.

Experience
Education, Training and Business experience
1980: Graduated from Ehime University School of Medicine
1985: Obtained the Doctor of Medical Science degree from Osaka University School of Medicine
1987-1988: Medical stuff at the Mino-city Hospital
1988-1990: Visiting dermatologist at the University of California, San Francisco
2007 -Present: Associate professor of Department of Dermatology Graduate School of Medicine, Osaka University
2014-Present: Professor of Osaka University Hospital
— 12 —



International Symposium on Intractable Skin Diseases ~Pecefiper 13 (Sun) 12:05-12:35
airs: Masayuki Amagai

"Panel discussion” Chikako Nishigori
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Pseudoxanthoma elasticum (PXE) is an autosomal recessive disorder characterized by degeneration, fragmentation
and calcium deposition on the elastic fiber. It progressively affects organs and tissues that are rich in elastic fibers,
such as the skin, retina, and blood vessels. Patients with PXE suffer from sagging skin appearance, visual loss and
cardiovascular diseases, etc. PXE is caused by ABCC6 (ATP-binding cassette subfamily C member 6) gene
mutations, encoding MRP6, a transmembrane transporter protein mainly produced in the liver and the kidney.
Substrate of ABCC6 transporter is still unknown, hampering elucidation of pathogenesis as well as treatment. That
is why PXE has been incorporated in ‘Intractable Disease’in 2015 by Ministry of Health, Labour and Welfare. We
have performed epidemiology surveillance and collected more than 200 patients and we proposed the diagnostic
criteria, the severity criteria, and have identified ABCC6 gene mutations in 100 Japanese PXE patients. Based on
the date of gene mutations, we started basic research of read-through (RT) therapy known as one of gene
therapies.

Few gene therapies for intractable hereditary diseases yield satisfactory outcome. Gene therapy is dependent on
delivery systems, safety of vectors, transcriptional efficiency, etc. A “read-through phenomenon” implies that
authentic abnormal tRNA (so—called suppressor tRNA) reads through the stop codon, leading to completion of a
whole peptide molecule.

RT therapy uses drugs that enhance read-through efficiency and aims at a recovery of defective protein with
nonsense mutation. The practical use of this treatment has been developing in intractable diseases, such as
muscular dystrophy in recent years.

Because it is known read-through efficiency could be influenced by types of 3 nonsense codons, location, and
DNA sequences surrounding nonsense codons, information on the specific mutation of each patient is
indispensable for anticipating therapeutic effect in vivo. We established in vitro assay system, in which cultured
293T cells are transfected with expression vector consists of ABCC6 with mutated nonsense codon and followed
by GFP as tag at C-terminus. When read-through reagents are effective, GFP is expressed as a fusion protein with
ABCC6. Other than PXE, we assessed gene functional recovery using XP/CS patient fibroblasts with non-sense
mutation. Recovery of DNA repair after UV irradiation was observed in the fibroblasts treated with the same RT
therapy reagent. This in vitro system is useful for developing so—called order-made therapy by utilizing specific
gene mutation.

Experience

Education

2007 Graduated, Faculty of Medicine, University of Miyazaki

2014~ Student, Graduate School of Biomedical Sciences, Nagasaki University

Brief Chronology of Employment
2007-2008: Resident, Nagasaki University Hospital

2008-2009: Resident, The Japanese Red Cross Nagasaki Atomic Bomb Hospital

2009-2010: Clinical Fellow, Department of Dermatology, Nagasaki University Hospital

2010-2013: Clinical Fellow, Dermatology of National Hospital Organization Ureshino Medical Center
2013-2015: Clinical Fellow, Department of Dermatology, Nagasaki University Hospital

2015-present:  Assistant Professor, Research and Clinical Center for Yusho and Dioxin, Kyushu University Hospital



International Symposium on Intractable Skin Diseases ~DPecember 13 (Sun) 12:05-12:35

" . . Chairs: Masayuki Amagai
Panel discussion Chikako Nishigori

Establishment and characterization of iPS cells derived
from XPA patients

Chihiro Shimizuhira', Hidaka Yokota'?, Atsushi Otsuka', Yumi Nonomura’,
Shinichi Moriwaki®, Yoshinori Yoshida®, Yoshiki Miyachi', Shinya Yamanaka?,

Kenji Kabashima'

'Department of Dermatology, Graduate School of Medicine, Kyoto University,
*Department of Reprogramming Science, Center for iPS Cell Research and Application,
Kyoto University,

*Department of Dermatology, Osaka Medical College

Xeroderma pigmentosum group A (XPA) is an autosomal recessive disorder characterized by a high frequency of
skin cancer on sun-exposed areas, and neurological complications. Cells from people with this condition are
hypersensitive to ultraviolet because of a defect in DNA repair. Currently, more investigation is needed to clarify
the pathogenesis of XPA, such as how neurological abnormality is induced.

Recently, patient-specific induced pluripotent stem cells (iPS cells) have been introduced to study its underlying
mechanisms. In this study, we generated iPS cells from dermal fibroblasts of XPA patients (XPA iPS cells) by
reprogramming with episomal vectors. We confirmed that the XPA iPS cells expressed the human embryonic stem
cell markers.

Initially, we compared colony-forming ability of XPA iPS cells to analyze UV sensitivity. The colony counts of
XPA iPS cells were decreased than those of healthy controls after UV irradiation. In addition, UV irradiation
promote apoptotic XPA iPS cells. These findings suggest that high sensitivity to UV in XPA skin fibroblasts were
reproduced even in iPS cells. Consistently, high UV sensitivity of XPA iPS cells was compensated by
overexpressing XPA protein to XPA iPS cells. These results indicate that overexpression of XPA protein overcomes
impaired DNA repair after UV irradiation in XPA. Mitochondria are critical regulators of cell death, and defective
mitophagy in XPA have already reported. So we compared function of XPA iPS cells using mitochondrial content
and mitochondrial reactive oxygen species under mitochondrial stress and these cells produced mitochondrial
dysfunction.

Next, we applied the serum-free embryoid body-like culture to induce neural cells using iPS cells derived from
patients. Polysialylated isoforms of neural cell adhesion molecule expression were observed on neural cells from
XPA iPS cells. Furthermore, oxidative stress marker was increased in culture of XPA neurons.

These findings suggest that XPA iPS cells may provide a useful tool for elucidating the pathogenesis of XPA,
especially for neurodegeneration, and for the development of iPS cell-based therapies for XPA.
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