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Research Abstract

Various transporters that mediate membrane transport of drugs as well as physiological compounds were clarified by molecular cloning of the genes and their functional
analysis by gene expression systems. The obtained results are as follows :

1. Novel transporter family OCTNs were molecularly cloned and their transport functions were analyzed by transfection of the gene to HEK293 cells. Human and mouse
OCTN2 transported physiologically important carnitine in a sodium dependent manner. JVS mice that show systemic carnitine deficiency(SCD) syndrome had a mutation in
OCTN2 gene with loss of carnitine transport function. Furthermore, various mutations in OCTN2 gene were identified in patients who show the SCD syndrome. From these
results, it was clarified that OCTN2 is a physiologically important camitine transporter and its mutation leads to the SCD. Interestingly, OCTN2 and its isoform OCTN1
transported organic cations in a sodium independent manner. Accordingly, OCTNs are unique transporters which have are multifunctionality by transporting carnitine and
organic cations in the distinct mechanisms.
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2. Molecular characterization of the transporter for monocarboxylic acids at the blood-brain barrier (BBB) was performed. Monocarboxylic acid transporter MCT-1 gene was
expressed at the BBB and was found to play important role in the transport of organic weak acids by the in vitro cultured cells and in vivo studies.

3. Multiple efflux mechanisms for new quinolone antibacterial agent were found to be expressed at the BBB. They are P-glycoprotein and unknown transporters sensitive
to anionic compounds. These multiple efflux transporters seem to restrict the brain distribution of quinolones and other drugs, resulting in a low distribution into the
central nervous system.

These lines of studies provide new insight of the siginificance of membrane transporters and new strategy to control disposition of drugs by focusing on the transporters
function present in various tissues.
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