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CD46 is a Key Protein Responsible for Bacterial Invasion of the Urinary Tract
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Bacterial infection of the urinary tact (UTI) is one of the commonest human bacterial infections affecting 50% of women at some time in their life. The relationship between uropathogenic bacteria and the host renal tract epithelium is critical in deciding the outcome of bacterial exposure, either bacterial clearance or clinical infection. Opsonisation of uropathogenic E coli with C3, the key protein of the complement system, increases epithelial invasion and renal infection in mice. We have now shown the potential for this effect in clinical UTI.
In vitro, opsonisation of E coli with C3 increases its ability to internalise into human epithelium from both bladder and kidney by over 10-fold. For this to occur in human infection complement proteins must be present in the urinary space. During infection there is a 15-fold increase in urinary C3 concentration compared to healthy volunteers (C3/Cr ratio, 38.6 v.s. 2.6 mg/μmol respectively). In addition, all other components required to activate complement were present and in sufficient concentrations to opsonise bacteria. The classical pathway is primarily responsible for C3 deposition on bacteria.
The C3 on bacteria must interact with an epithelial receptor. CD46 was identified as the most likely receptor. CD46 is a regulator of complement activation that is able to bind C3b and is expressed on renal tract epithelium. Soluble CD46 or siRNA knockdown of epithelial CD46 expression both reduced bacterial internalisation.
To confirm this interaction between C3 and epithelial CD46, we modelled the interaction of bacteria with epithelium using microbeads. Beads coated with C3b, but not glycine, bound to and were internalised by epithelial cells. Bead internalisation was an active process requiring Ca fluxes, tyrosine phosphorylation and rearrangement of the actin cytoskeleton. Bead internalisation was blocked by monoclonal Abs directed against CD46.
Internalisation of opsonised bacteria through interaction with epithelial cell CD46 could occur in the human renal tract. It is a clear example of how the immune system can be subverted to the advantage of the pathogen. This novel interaction between pathogen and host potentially has major implications, not only for renal tract infection, but also for bacterial and viral infections at all epithelial surfaces. 
