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Proteasome inhibitors increase the Kvl.5 channel
activities by modification of the intracellular trafficking.

Masaru KATO

First Department of Internal Medicine, Totlori University
Faculty of Medicine Yonago 683-8504, Japan

ABSTRACT

One mechanism for gain of normal Kvl.5 channel function with short half-lives is ap-
propriate protein trafficking with fast degradation. The present study was designed to exa-
mine the cellular trafficking and degradation pathway of Kvl.5 expressed in COS7 cells by
pulse chase, immunoblotting, immnofluoresence microscope and patch clamp techniques.
Kvl.5 was a short-lived protein (half-life: 9.2hr) that was ubiquitinated. The turnover rate
of the total pool of Kvl.5 protein was significantly attenuated by proteasome inhibitors
(MG132) by 2.8 times, but was not influenced by lysosomal/endosomal inhibitors. Kvl1.5
was localized in the endoplasmic reticulum (ER), the golgi complex (Golgi), and but not in
endosomes. Pretreatment with MGI132 increased Kvl.5 channels proteins in the ER, the
Golgi. While the pretreatment with MGI132 significantly increased the expressed Kvl.5 cur-
rent, pretreatment with Brefeldine A or colchicine significantly reduced MG132-induced in-
creases in Kvl.5, indicating that proteasome inhibitor facilitate the trafficking of Kvl.5
from the ER to cell membrane through the Golgi and microtubules. Kvl1.5 channels are
rapidly ubiquitinated and degraded by the proteasome. The proteasome inhibitor can in-
crease functional Kvl.5 by facilitaing the sorting of Kvl.5 from the ER to the plasma
membrane, suggesting that Kvl.5 stability trafficking and function are regulated by the ubi-
quitin—proteasome system. (Accepted on November 21, 2001)
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