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We have been studying to develop a novel gene therapy by utilizing adeno-associated virus (AAV) vector for
lysosomal 3-hexosaminidase A (HexA, a3 heterodimer) deficiencies, including Tay-Sachs disease and Sandhoff
disease, of which treatments are not established at present. Dr. K. Itoh (Tokushima Univ.), as the research
representative of this program, had already demonstrated that the human modified HexB (homodimeric
modified Hex[3 subunits), purified from the conditioned medium of the CHO cell line overexpressing modified
HEXB encoding the with partial a-type amino acid substitutions, has therapeutic effects on improvement of
motor function and prolongation of life spans of Sandhoff disease model (SD) mice when administered
intracerebroventricularly (icv). In this program (2016 fiscal year) we constructed the AAV-modHEXB, which
expresses the human modified HEXB, in collaboration with Dr. S. Muramatsu (Jichi Medical Univ.). The AAV-
modHEXB was found to produce the human modified HexB in the organs of the SD mice after icv injection.
The expression distributed not only throughout the brain but also peripheral organs, such as heart, liver, spleen,
etc. The modified HexB incorporated by neuronal cells of SD mice also reduced the GM2 gangliosides (GM?2)
accumulated in the neuronal cells.

Dr. D. Tsuji (a member of Tokushima Univ.) established the conditions for the neural induction from the iPS

cell line derived from the fibroblasts of a patient with Tay-Sachs disease. He also succeeded in establishing the



HEXB gene knockout human neuroblastoma (SH-SY5Y) cell line, which could be differentiated into neuronal
cells by retinoic acid treatment. The AAV-modHEXB was demonstrated to restore the Hex activities and reduce
the GM2 accumulated in these human neural cells with HexA deficiency when administered to the culture
medium. These findings suggested that the AAV-modHEXB encoding the human modified Hex[3 subunit has
therapeutic effects on the murine and human disease models with HexA deficiency (GM2 gangliosidosis). Thus,
we partially acquired the proof of concept (POC) for the effectiveness of in vivo gene therapy by utilizing the
AAV-modHEXB in the current year.
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