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In sporadic amyotrophic lateral sclerosis (ALS), the expression of RNA editing enzyme adenosine
deaminase acting on RNA 2 (ADAR2) is decreased in motor neurons, and the GluA2 subunit of
glutamic acid AMPA receptor is unedited. This change is a molecular abnormality specific to ALS and
causes excessive calcium inflow and activation of calpain, which leads to motor neuron death. In
spinocerebellar ataxia type 1 (SCA1), the DNA structure regulatory protein, high-mobility group box
1 (HMGB1) decreases and neuronal death occurs due to DNA repair damage. We previously succeeded
in developing an adeno-associated virus (AAV) vector capable of delivering a gene to neurons in a
broad area of central nervous system by intravascular administration (Patent No. 5704361), and this
vector was used for developing gene therapy for various neurodegenerative diseases. In an ALS mice
model, a single intravenous administration of an AAV vector carrying the ADAR2 gene prevented
progressive motor neuron death and ameliorated motor dysfunction. In SCA1, after the AAV vector
carrying the HMGB1 gene was administered to the cerebrospinal space on the surface of the
cerebellum of a mutant Ataxin 1 knockin mouse, motor function was improved and marked
prolongation of survival time were obtained. In this research, we aim to clinically apply gene therapy
based on the molecular pathology of ALS and SCA1.

In FY 2008, we continued to develop a method for producing large quantities of high titer AAV
vectors using baculovirus. We manufactured GMP-grade AAV vector (AAV-ADAR 2) used for ALS
trials. Using the master cell bank and master virus bank constructed in FY2007, three lots of test
production with a 5 L culture tank were carried out. At the time of manufacturing GMP grade vector,
we got PMDA's face-to-face advice on conformity to biological origin standards. In addition,
preliminary interviews were conducted on the composition of nonclinical trials. In collaboration with
Dr. Kwak at the University of Tokyo, nonclinical studies were conducted using Neuro2a cells and an
ADAR2 conditional knockout model mouse.

In development of gene therapy for SCA, therapeutic effects of the AAV vector expressing the
HMGB1 were studied using the iPS cells derived from SCA1 patients in collaboration with Dr.
Okazawa at Tokyo Medical and Dental University. Neurons derived from SCA1-1PS cells have short
neurite length, decreased branching and decreased spine density. Administration of AAV-HMGB1 on
SCA1-1PS cells improved these phenotypes. Beneficial effects of the AAV-HMGB1 vector were

indicated also in the hetero knockout mouse model of SCAG6.
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