Functional Characterization of Oligopeptide
Transporter,PepT1,and Tissue-Selective Drug
Delivery Utilizing Oligopeptide Transport System
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[Abstract]

Oligopeptide transporter, PepTl, plays a crucial role in intestinal absorption and renal
reabsorption of peptide-mimetic drugs as well as endogenous di- and tripeptide. The purpose of
this thesis was to explore a tissue-selective drug delivery, utlilizing oligopeptide transporter,
PepTl1 in the small intestine and oligopeptide transport system in cancer cells. Firstly, the functions
of PepT1 in small intestine were characterized. Immunohistochemistry using anti PepT1 antibody
and funtional characterizaion using X enopus oocytes expressed PepT1 demonstrated that PepT1
localizes only at the brush-border membrane of the intestinal epithelial cells and that it contributes
to the intestinal absorption of peptide-mimetic drugs such as B-lactam antibiotics and non-peptide
drugs such as valacycrovir. Secondary, the possiblity of tissue-selective drug delivery utilizing
PepT1 and oligopeptide transport system in cancer cells was examined. By dipeptide-derivation of
L-dopa, which is absorbed poorly, to be recognized by PepTl, improvement of its intestinal
absorption was expected. I found an existence of the specialized transport system for oligopeptides
in several cancer cells, but not in normal cells. By utilizing difference in expression level of
oligopeptide transporter between tumor and normal tissue, the possibility to deliver selectively
peptide-mimetic drug to tumor was strongly indicated. In conclusion, present results provide the

novel idea that tissue-selective drug delivery is possible by utlizlizing membrane transporter, based

on functional characterization.
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