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Regulatory Mechanism of Mucous
Hyperproduction in the Airway
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— Abstract

Mucin hypersecretion is commonly observed in many inflammatory diseases of the respiratory tract. Mucins are
important components that exert the number of functions in cell—cell interaction, intracellular signaling, and airway
protection. The homeostasisof mucin production is an essential for feature in conducting airways for the maintenance
of mucocilary function. In this review, the author summarizes work over the past 15 years on intracellular signal
transduction of mucin gene expression and regulation in the airway, as well as how mucin gene expression is altered
in lung diseases. This review also do the current view on the mediators, the signaling pathways, and the transcription
factors that are related to the regulation of airway mucin gene expression.
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Fig. 1 Schematic mechanism of how LPS activate MUC5ACgene expression in airway epithelial cells. LPS from P
aerugimosanduces MUCSAC overproduction by both an ATP—dependent pathway and an ATP—independent pathway. In addition,
Regulator of G—protein signaling (RGS) 4 plays as a suppressor for ATP—induced MUC5AC expression by interacting with Gaq
in a GTP—dependent manner i vivo. Moreover, secreted ATP—induced MUC5ACnRNA was mediated by phospholipase Cbeta3.
ATP sequentially activated the phosphorylation of Akt, ERK1/2, p38, RSK1, and CREB in a protein kinase C—independent
manner. ATP—induced MUC5ACnRNA levels were regulated by CREB via direct interaction with c—Etsl on the MUC5AC gene
promoter (located —938 to —930). Effects of CREB and c—Etsl were additive. Inhibition of either CREB or c—Etsl inhibited
ATP—induced MUCS5AC gene expression. Stimulation with ATP caused the direct binding of CREB and c—Etsl to the
MUC5ACpromoter, increasing the phosphorylation of ¢c—Etsl. Chromatin immunoprecipitation assays demonstrated that in the
presence of ATP, both ¢c—Etsl and CREB bound to the MUC5ACpromoter. The effects of exogenous ATP on MUC5AC gene
expression are mediated by a complex regulatory cascade controlling interactions between CREB and c—Ets1 that bind to a
promoter element in the MUCS5AC gene enhancing MUCSAC gene transcription. ATP—dependent activation of MUC5ACgene
expression via CREB—c—Ets1 may contribute to mucous cell hypersecretion associated with common respiratory disorders.
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