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Functional expression of amino acid transporter in central nervous
system
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Regulation of branched-chain amino acids (BCAA) concentration in the central nervous
system is important for maintaining its function. An abnormal increase in BCAA concentration
causes cognitive impairment and epilepsy, while its decrease is reported to induce abnormality
in motor coordination and autism. L-type amino acid transporter 1 (LAT1) (gene name: Slc7a5)
is one of the amino acid transporters expressed in the blood brain barrier and is important for
transportation of essential amino acids into the brain. However, the functional role of LAT1
expressed in neurons is still unknown. In this study, we aimed to elucidate the functional role of
LAT1 in neurons by in vitro analysis using neural-like cells.

Mouse neuroblastoma (Neuro2a) cells that were induced to differentiate into neuron-like cells
were subjected to hypoxia, and mMRNA expression of the LAT family genes was measured. The
results showed that hypoxic stimulation elevated the Slc7a5 expression and decreased the
Slc7a8 expression. Furthermore, the elevated expression of Slc7a5 in Neuro2a cells by hypoxic
stimulation was not significantly altered by knockdown of hypoxia-inducible factor-/a
(HIF-1a) but was significantly suppressed by knockdown of HIF-2a. In addition, HIF-2a
binding to the promoter region of Slc7a5 was increased when Neuro2a cells were stimulated by
hypoxia.

Our results demonstrated that hypoxic stimulation to the neurons increased the expression of

Slc7a5 via HIF-2a. This suggested that Slc7a5 is a novel hypoxia response factor in the neuron.
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