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Genetic diagnosis was performed with the collaboration with the members of this project
team, Nishigori, Moriwaki and Ogi. Altogether, 86 cases were tested and 35 patients were
newly genetically diagnosed as xeroderma pigmentosum (XP) by our team. Routine DNA
repair test and direct sequencing were conducted by Nishigori and Moriwaki and as for the
cases which cannot be diagnosed by these routine diagnostic procedures, Ogi performed: (1)
measurement of NER activities using a rapid and comprehensive screening system; (2)
determination of the responsible gene in the cases with NER-deficiency by lentivirus
complementation assays; (3) Identification of the pathogenic mutations by Sanger sequence.

Takaoka and Nishigori found that the genotype-phenotype in XP-D patients is attributed to
the reduction of ATP binding of XPD protein due to mutation in XPD. Therefore we
attempted to find the possible treatment drugs for XP-D by drug repurposing-in silico assay
by GROMACS program in super computer “k”. Three candidate molecules were chosen from
13 molecules by improvement of ATP binding capacity and now we are evaluating their effect
by measuring the DNA repair ability after the application of the candidate drugs.

Cinsidering neurological abnormalities observed with XP-A patients, Sugasawa explored
novel functions of the XPA protein by identifying interacting factors from brain tissues of
transgenic mice expressing HA-FLAG-tagged human XPA as well as from neurons
differentiated from iPS cells.

Initially Nishigori, Moriwaki, Kanda and Hayashi aimed at investigating the effect of the
melatonin for the recovery of neurodegeneration and UV induced DNA damage. However,
according to the advices from the PS/PO, we changed our plan to prepare for the physician-
led clinical trial of melatonin for XP. According to the advice of the individual interview at
PMDA in January 2016, we created a new protocol of clinical trial using melatonin, under
the full support of the Kobe University Clinical Research Promotion Center. The protocol was
further discussed on November 21, 2016 at the preliminary interview of PMDA, and received
additional advices on enrollment criteria, evaluation items, etc. Based on them, we are
improving the protocol. On the other hand, in order to facilitate clinical practice of melatonin

in XP-A, Hayashi examined the levels of melatonin metabolites, and oxidative stress markers

5



in the urines from patients with XP-A. We found that the disturbed melatonin metabolism
in children might lead to the oxidative stress after the adolescence, suggesting the necessity
of normalization of melatonin metabolism in children.

In order to evaluate the treatment drugs in vitro, we attempted to establish evaluation
model using XP-iPS cell-derived target organ cells, neuron and melanocytes. Aoi, Nishigori
and Kunisada generated human iPS cell lines from somatic cells of XP-A and XP-V cases and
healthy donors and assessed morphology, pluripotency-marker genes expression,
differentiation ability into derivatives of three germ layers and karyotype of the lines. We
differentiated the iPS cell lines into neural and skin cells and established systems for
evaluation of therapeutic efficacy by using the differentiated cells

Nakano and Takeuchi transdermally transfected XPA-cDNA into Xpa-deficient mouse
which is the model mouse of xeroderma pigmentosum, using Hemagglutinating Virus of
Japan Envelope. In transgenic mice group, UV induced DNA damage was significantly
decreased and the expression of XPA mRNA and XPA protein in epidermis increased. To
analyze the effect to chronic UV damage, we compared the occurrence of skin cancer between
transgenic groups and control groups with prolonged UV exposure, skin cancer was reduced

In transgenic groups.
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