Peptidoglycan perturbs NF-κB signaling and suppresses the basal constitutive expression of lactoperoxidase 
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Introduction. Chronic rhinosinusitis with nasal polyps (CRSwNP) is an important clinical entity diagnosed by the presence of both subjective and objective evidence of chronic sinonasal inflammation. Lactoperoxidase (LPO), an enzyme belonging to the heme peroxidase family, is a mucosal and secretory protein expressed on epithelial cells, using H2O2 and thiocyanate (SCN−)/Cl− to form HOSCN/HOCl to exert antimicrobial activity. We have shown that LPO is under-expressed in NPs of CRSwNP, suggesting its role in CRSwP pathogenesis/progression. Meanwhile, the epithelial damage and imbalanced/loss of sinus microbiome have been proposed as a crucial factor for CRS pathogenesis. Several G(+) bacteria are found in CRS patients and one of the main pathogenic factors is peptidoglycan (PGN).
Aims. While epithelial LPO plays a role against pathogens, its regulation in the nasal epithelium remains unclear. This study sought to dissect the regulatory mechanism of LPO by PGN in human nasal epithelial cells (hNECs).
Methods. The expression and regulation of LPO were investigated in human RPMI2650 and primary cultured hNECs. The LPO mRNA level was determined by qPCR. The protein expression was assayed by Western blotting and immunofluorescence microscopy. The p65 NF-κB knockdown (KD) was performed by introducing small interfering RNA to cells. The interaction of p65 NF-κB with the LPO promoter was done by chromatin immunoprecipitation assay.
Results. The PGN downregulated the basal constitutive expression of LPO mRNA and protein in RPMI2650 and hNECs. The suppression could be reversed by actinomycin D, cycloheximide, BAY 11-7085, bortezomib, and MG132, indicating the involvement of DNA transcription, protein translation, and proteasome ubiquitin NF-κB-related pathways. Surprisingly, PGN perturbed basal NF-κB/IκB signaling by affecting its activation time course and KD of the NF-κB p65 expression reversed PGN-mediated LPO downregulation. Two novel NF-κB binding sites were identified within the lpo promoter region and the PGN treatment compromised NF-κB p65 binding to the sites in the promoter. 
Discussion. We demonstrated here for the first time that NF-κB signaling is required for basal LPO production and its perturbation by PGN leads to a decrease in the constitutive expression of LPO in hNECs, which may compromise the antimicrobial system to promote G(+) bacteria colonization in the nasal cavity during CRS development.
