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Neurofibromatosis type is caused by mutations in the NF1 gene and represents a rapidly progres-
sive rare disease. Our project aims to slow down disease progression to improve quality of life
of the patient. Our strategies have included drug repositioning through drug screening.
In collaboration with Professor Saya and Dr Arima, we have found that epithelial mesenchymal
transition (EMT) signal is augmented in cells derived from patients with NF1 mutation. We
have found that RLG-054 is the most effective compound which suppresses such EMT signal.
Furthermore, we have established a system that will allow screening of biomarkers using patient
derived cells. We further developed an immune-deficient mouse based model in which NF1-de-
ficient cells are transplanted. In that anima model, efficacy and toxicity of the RG-054 and its
derivatives were evaluated. In collaboration with Professor Nagashima and Professor Kishi, we
established pig deficient for the NF1 gene through gene editing technology. Affected pig was
lethal in utero. Furthermore, we have succeeded in obtaining heterozygous pig. We also suc-
ceeded in culturing fibroblast cells and generating dedifferentiated fat cells (DMAT cells) from
fat tissues of these pigs. In collaboration with Dr Yoshida, we studied metabolism of NF1 pa-
tients and suggested presence of anti-obesity factor in the patients. DNB-classification allowed
us to follow the progression of neurofibromas in a semi-quantitative way and such classification
has allowed us to perform genotype-phenotype correlation studies.
In collaboration with Dr Nobuyama, we successfully demonstrated that the MAGEB2 gene is
methylated in all type of NF1 patient derived neurofibromas and unmethylated in MPNSTSs.
This observation showed that methylation analysis of the MAGEB2 locus can be used for sur-
veillance of MPNST. In collaboration with Dr Harada, we succeeded in primary culture of neu-
rofibroma cells from NF1 patients. We are now optimizing culture conditions so that we will be
able to culture Schwann-cell fraction. Our observation suggested that balance between the
growth of fibroblasts and that of Schwan cells. In collaboration with Dr Rika Kosaki, we aimed
to improve sensitivity and specificity of NF1 mutation analysis using NGS. Emphasis was made
on detection of copy number variation, multiple nucleotide variants, and splicing abnormalities.
For better detection of splicing abnormalities, the dbscSNV database was utilized. Those two re-
sources were made into a single analytic pipeline. Enhanced sensitivity will be applicable to ge-
netic diagnosis for NF1 and other “designated intractable diseases”
In collaboration with Professor Matsumoto, we established fibroblasts derived from NF1 pa-
tients for mutation analysis of NF1 gene. In collaboration with Professor Masui, we thoroughly
complied with laws and guidelines related to ethical regulation of this project. Furthermore, We gath-
ered information about registry and how to share data with domestic and overseas, and made it the
foundation for international development of NF 1 research.
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