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Abstract

Neural stem cells (NSCs) and microglia play important roles in brain homeostasis. The
present study focused on membrane transporter OCTN1/SLC22A4 as a candidate regulator of
cellular function in NSCs and microglia. It was previously demonstrated that OCTN1-mediated
uptake of ergothioneine (ERGO) promotes neuronal differentiation of NSCs via an unidentified
mechanism(s). Thereby, the present study tried to clarify the mechanism(s) underlying promotion of
neuronal differentiation by ERGO. Exposure of cultured NSCs to ERGO increased phosphorylation
of S6K1 (Thr389), which is a downstream effector of mTORC1, induced expression of neurotrophin 5
(NT5), and then promoted neuronal differentiation, suggesting that ERGO may promote neuronal
differentiation via activation of S6K1 (Thr389)/NT5 signaling in NSCs. In microglia, on the other
hand, functional expression of OCTN1 has not yet been examined, so was attempted to be clarified
to obtain insight into physiological role of OCTN1 in microglia. Primary cultured microglia
(WT-PMG) exhibited time-dependent uptake of ERGO, whereas the uptake was not observed in
cultured microglia from octnl-deficient mice (octn17-PMG), demonstrating that OCTN1 is
functionally expressed in microglia. Exposure of WT-PMG to ERGO led to a significant decrease in
cellular hypertrophy by LPS-stimulation. The expression of mRNA for IL-18 in octn17-PMG after
LPS-treatment was significantly high compared to WT-PMG. Thus, OCTN1 may negatively regulate
microglial activation. Organic cation transporter OCTN1 could be a possible candidate target for

treatment and/or prevention of certain neuropsychiatric disorders.
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