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The activation of alkaline phosphatase by Zn transporters: molecular mechanism

Naho Morino, Taiho Kambe

Graduate School of Biostudies, Kyoto University

The activity of serum alkaline phosphatase (ALP) has been used in clinical practice for many
years. Recent studies have shown that the hydrolytic activity of ALPs is associated with the
pathogenesis of various inflammatory diseases, drawing attention to ALPs. ALPs are well-known
zinc-requiring enzymes; however, the molecular mechanism behind their activation, particularly
the acquisition of zinc at their active site, was unknown for a long time. Recently, we revealed the
molecular process of the activation of ALPs in vitro, using a genetically engineered cell system. In
this article, we will review the functions of ALPs from a clinical perspective and the properties of
ALPs as zinc-requiring enzymes. We will also discuss the detailed mechanism of zinc-based ALP
activation, which is mediated by Zn transporters. Moreover, we will discuss the relationship
between zinc-requiring enzymes and various conditions, including inflammatory diseases, through
reviewing our recently published results.

Keyword: alkaline phosphatase (ALP), Zn transporter, ZNT,
Early Secretory Pathway, Zinc Enzymes
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