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General Summary

We mainly studied gene therapy for lysosomal storage disease such as mucopolysacchari-
dosis type II, Krabbe diease and Fabry disease, using various viral vector. In addition, we 
also developing small molecule therapy for Pompe disease and mucopolysaccharidosis 
type II. Regarding cancer, we studied anticancer effect of nafamostat mesilate, a serine-
protease inhibitor, for various type of cancer. Our main mission is to translate these obser-
vation to clinic.

Research Activities

Gene therapy for lysosomal storage disease using lentivirus vector and genome editing
We investigated the bone system in mucopolysaccharidosis type II (MPS II), and detected 
increasing of bone mass, trabecular bone, bone density, and bone strength comparing to 
normal group. We generated lentiviral vector expressing iduronate-2-sulfatese and car-
ried out hematopoietic stem cell targeted ex-vivo gene therapy for MPS II model mouse. 
The improvement of bone involvement was observed. And we also investigated the effect 
of newborn gene therapy, combination with substrate reduction therapy (SRT), and in 
vitro gene editing (using Zinc Finger system) for Krabbe disease model mouse.

Development of novel therapy for Pompe disease by using proteasome inhibitor 
We evaluated the bortezomib-induced blood toxicity in murine model of Pompe disease. 
As a result, no significant difference was observed in the number of both leukocytes and 
platelets between Pompe mice treated with or without bortezomib. This result suggests 
that bortezomib may exert a positive effect on α-glucosidase activity in Pompe mice with-
out induction of blood toxicity.

Effect of sulfated disaccharides on mutated IDS in Mucopolysaccharidosis type II 
We investigated the effect of sulfated disaccharides on mutated iduronate-2-sulfatase 
(IDS) by using cell-based assay. Sulfated disaccharides improved the enzyme activity of 
several types of mutated IDS which have an amino acid substitution around of active site.
 
Improvement of peripheral neuropathy in Fabry disease mouse by AAV9 vector
Fabry disease (FD) is a genetic disorder caused by mutation of the GLA gene, resulting in 
accumulation of globotriaosyl ceramide (Gb3) in various tissues including dorsal root 
ganglia (DRG). FD patients have peripheral neuropathy from childhoods. We injected 
rAAV9 encoding hGLA (rAAV2/9-hGLA) intrathecally (i.t.) to reduce the Gb3 accumu-
lation in DRG. The GLA enzyme activity in the lumber DRG of rAAV-FD mice was 
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increased compare to wild type mice. FD mice showed a thermal hypoalgesia in hot-plate 
test, and the level of thermal hypoalgesia in the rAAV-FD mice recovered to the level of 
wild type mice. As a conclusion, the i.t. administration of rAAV2/9-hGLA transduced 
neural cells of DRG and improves the peripheral neuropathy of FD. 

Enhancement of antitumor effect by NF-κB inhibitor for digestive cancers and treatment 
of cancer pain
We have reported that nafamostat mesilate, a serine-protease inhibitor, inhibits 
NF-κB activation and enhances anti-tumor effects for pancreatic cancer.  The clinical use-
fulness of the combination chemotherapy of gemcitabine with nacamostat mesilate was 
examined in phase Ⅱ study. Moreover, thalidomide, the first generation of IMiDs, has 
anti-tumor effects for myeloma and colorectal cancer cells. Recently, standard chemo-
therapies for unresectable pancreatic cancer are gemcitabine/S-1 or gemcitabine/nab-

paclitaxel, thus we investigated combination chemotherapy of these agents with IMiDs. 
Ionizing radiation enhances epithelial-mesenchymal transition (EMT) and cancer metas-
tasis. We examined whether NF-κB inhibitor suppresses EMT in chemoradiation 
for colorectal cancer. Cancer pain affects QOL of patients with cancer. We are investigat-
ing the mechanism of cancer pain and a new treatment strategy. 
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