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Gene therapy for a mouse model of glucose transporter-1 deficiency syndrome
using AAV vector
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We generated an adeno-associated virus (AAV) vector in which the human

SLC2A1 gene, encoding glucose transporter type 1 (GLUT1), was expressed under the human endogenous
GLUT1 promoter (AAV-GLUT1). We examined if AAV-GLUT1 administration could lead to functional
improvement in GLUT1-deficient mice.

AAV-GLUT1 was administered to GLUT1+/- mice via intra-cerebroventricular injection. Additionally, we
confirmed that exogenous GLUT1 protein was distributed in the brain and other organs after
intra-cardiac injection of AAV-GLUT1.After AAV-GLUT1 injection, exogenous GLUT1 protein was mainly
expressed in endothelial cells, and partially expressed in neural cells and oligodendrocytes. It was
transduced in the cerebral cortex, hippocampus, and thalamus, and the expression was maintained for
24 months. Cerebral microvasculature was increased compared to un-injected control GLUT1+/- mice.
Aé¥-GLUT1 improved the motor function and CSF-glucose levels of GLUT1+/- mice without off-target
effects.
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