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Mechanisms underlying the regulated expression and subcellular localization of zinc transporters
involved in the maintenance of zinc homeostasi
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Zinc is an essential trace element in the human body. It plays a vital role as a structural and
catalytic component in numerous cellular proteins. Thus, its deficiency results in various disorders and
a myriad of pathophysiological symptoms. Systemic and cellular zinc homeostasis is maintained by
many zinc transport proteins, which facilitate influx or efflux of zinc across the biological membrane.
Analyses of mice with knocked out zinc transport proteins and their functional characterization in cell
cultures have revealed their importance and involvement in manifesting pathophysiological symptoms
in human patients. In addition, recent studies also revealed that the regulated expression and
subcellular localization of specific zinc transporters are crucial for maintaining zinc homeostasis.
Gastrointestinal absorption of zinc is a key step to control systemic zinc homeostasis by delivering
zinc to the target tissues. Zinc transport across the biological membrane is a two-step process,
involving its uptake from the intestinal lumen across the apical membrane of intestinal epithelial cells
and its excretion to the portal blood across the basolateral membrane. Thus, zinc transporters
expressed in the enterocytes are equipped with sophisticated regulatory mechanisms. ZIP4 is localized
to the apical membrane for absorbing zinc, and ZNT1 is localized to the basolateral membrane for
releasing zinc to the portal blood. In this review, we summarize the current progress toward
understanding the roles of ZIP4 and ZNT1 in zinc homeostasis, with a focus on their regulated
expression and subcellular localization in response to the levels of zinc in the cellular environment.
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