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Membrane transporters have significant roles in homeostasis of cells by either pumpi'ng out
the xenobiotics into extracellular space, or facilitating the uptake of physiological substances.
Carnitine/organic cation transporter OCTN2 uptakes both carnitine .and organic cqtions as
substrates, and is distributed throﬁghout" the body. The Iﬁurpose of this study is to detect
functional alternation of OCTN2 in in vivo situation and to clarify the molecular recognition
mechanism of OCTN2. In brain microdialysis study, slower uptake of acetyl-L-carnitine was
detected in jvs mice, which defect OCTN2 in comparison with wild mice, indicating that
OCTN?2 is involved in acetyl-L-carnitine permeation across the blood-brain barrier. Then the
pharmacological and pharmacokinetic insights of acetyl-L-carnitine were also provided. Next,
using Ser467Cys mutant and wild human OCTN2, I conducted detailed kinetic and functional
analyses of substrate recognition sites. Then, I found that Ser467Cys located in
transmembrane domain (TMD) 11, was involved in anionic moiety recognition of carnitine. In
addition, I constructed chimera proteins from human OCTN2 (Na* dependent type) and
mouse OCTN3 (Na* independent type), and elucidated that the region TMD1~7 is responsible
for organic cation recognitions and sodium binding. In conélusion, the present study will
facilitate the understanding of the pharmacophore of carnitine and organic cations transport
by OCTN2.
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