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Pseudoxanthoma elasticum (PXE) is a rare hereditary disease that there exists no treatment,
and once it developed, it attacks not only their skin and eyes, but also their cardiovascular
systems, leading to death. We Prof. Utani / Dr. Hara group, research representatives (Nagasaki
University Hospital, Department of Dermatology and Allergology), extracted nonsense codons
information in patients with the intractable skin disease from the all over Japan. We established
In vitro assay system by using site-directed mutagenesis, in which cultured 293T cells are
transfected with expression vector consists of ABCC6 with the mutated nonsense codon and
followed by GFP as tag at C-terminus. When readthrough compounds are effective, GFP is
expressed as a fusion protein with ABCC6.

Then we cooperated with Prof. Hayashi group (School of Pharmacy, Tokyo University of
Pharmacy and Life Sciences) and found that a negamycin derivative, TCP-169, exhibited a good
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readthrough activity in the assay readthrough system for the PXE nonsense mutations. From
this result, in order to evaluate more detailed biological activity of TCP-169, Hayashi group
carried out scale-up synthesis of this derivative. Hayashi group also succeeded in developing an
efficient synthetic route for novel negamycin derivatives.

Also, xeroderma pigmentosum (XP) is a rare inherited skin disorder with an increased risk of
cancer. XP occurs with relatively high incidence in Japan, and approximately 75% of patients
are with defects in the nucleotide-excision repair (NER). Cockayne syndrome (CS) is another
hereditary disorder with NER deficiency, which is characterized by premature aging. Prof. Ogi
group (Nagoya University Research Institute of Environmental Medicine) has established a
rapid measurement method for detecting NER activities, which provided us a useful tool for
clinical diagnosis of XP and CS. In this research proposal, we set out to develop an evaluation
system for the stop codon read-through effects based on the abovementioned method and set up
a screen for putative drugs used in palliative care of XP and CS patients.

With these assays, we recognized the efficacy of two reagents in TGA mutation so far. These
results suggest that readthrough reagents may have potency against hereditary diseases with

nonsense mutations.
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