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(1) Gene therapy for AADC deficiency

We performed gene therapy for the patients with AADC deficiency. AADC gene was inserted into
type 2 adeno-associated virus (AAV) vector (AAV-hAADC-2) and AAV-hAADC-2 was injected into the
bilateral putamen of the patients. We followed up four patients treated in 2016. All of them has been
developing their motor function. Among the three patients who were bed redden before the treatment,
a 15-year male and a 12-year female patients started to walk with walker. Another 19-year male could
control his head and improved respiratory function. Six-year girl with milder phenotype who could
walk several meters with support could walk long distance independently, and also, could make
conversation. In this year we newly treated a 10-year boy patient. After one month, he started
voluntary movement little, and showed choreic movement that was observed in all treated patients
as transient adverse event.

We started to prepare for the clinical trial.

(2) Development for diagnosis and screening system for AADC deficiency

To diagnose and treat the patients earlier is important to get good outcome. We established
diagnosis system evaluating enzyme activity in blood using LC/MS. Addition to that, we could

evaluate blood level of 3-0-methyl dopa (3-OMD) that was high in the patients. We started to establish
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screening system measuring 3-OMD in blood spots on filter paper.

International collaboration is indispensable to develop the diagnostic scheme for AADC deficiency.
Kato enrolled in newly-founded International Working Group on Neurotransmitter Related Disorders
(ANTD) to register the patients’ information of pediatric neurotransmitter diseases including AADC
deficiency. Documents of the study protocol, informed consent and assent were translated into
Japanese and the international registration study was approved by IRB of Showa University.

(3) Development of gene therapy to the brain

Anesthetic agents and methods, devices for respiratory management, monitoring and
perioperative analgesics were decided in consideration of the problems from a decrease in endogenous
catecholamine.

(4) Evaluation for brain function

Eye tracker system was induced and adjusted for the patients to evaluate their cognitive function.
We detected that they had attention for others and could understand the language order. Further
follow up was interesting to know their cognitive develop after the gene therapy.

(5) Development of gene therapy for other neurological and inherited metabolic diseases
To develop the gene therapy for GLUT1 deficiency, we made the vector with GLUT1 gene
(SLC2A1) and its original promoter using AAV9. The expression of this vector was detected
endothelial cells, glia and neurons comparative with physiological distribution. This vector improved
Rota rods results and glucose level in CSF of knockout mice.
AAV vector to treat Hunter syndrome was made and analysis using knockout mice was started.
For Niemann-Pick disease type C, prevalence, distribution of phenotypes and treatment were

evaluated. Registry will be developed based on these data.
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