Airway P2X ion channels mediate IL-8 expression through CaMKII-dependent NF-B activation.
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Background: In airway epithelia, extracellular nucleotides regulate the expression of pro-inflammatory cytokines by acting at G-protein coupled P2Y receptors. P2Y1, P2Y2 and P2Y6 receptors have been identified that are activated by ADP, ATP/UTP and UDP, respectively. ATP-gated P2X ion channels mediating sustained Ca2+ entry are also expressed. However, the identity and the role of these channels in airway inflammation remain unknown.

Methods: The human tracheal and pulmonary epithelial cell lines, NT-1 and A549, and polarized human primary nasal epithelial cells were treated with ATP, activating both P2Y and P2X receptors, or with its stable analogs, alpha,beta-meATP and BzATP, mainly acting at P2X subtypes. NF-kappaB activation was analyzed by electromobility shift assays, reporter gene and kinase assays as well as by chromatin immunoprecipitation experiments. The expression of interleukin-8 was studied by real-time RT-PCR and ELISA.   

Results: ATP and its analogs activated NF-kappaB through the IkappaB kinase complex, a process requiring extracellular Ca2+, calmodulin (CaM) and Ca2+/CaM-dependent kinase II (CaMKII). Both alpha,beta-meATP and BzATP induced Ca2+-dependent binding of active phosphorylated p65 (S536) NF-kappaB subunit to the endogenous IL-8 gene promoter. While these agonists did not induce significant IL-8 gene expression by NT-1 cells, they markedly enhanced TNF--induced NF-kappaB activation, resulting in synergic stimulation of IL-8 expression and release. In contrast, application of alpha,beta-meATP or BzATP at the apical side of polarized human primary nasal epithelial cells sufficed to cause CaMKII-dependent IL-8 release. 

Conclusions: ATP induces Ca2+ entry through P2X ion channels that activates NF-kappaB via CaMKII, enhancing IL-8 gene transcription and protein release.

