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Introduction: Cadherins (CDH) are trans-membrane proteins which form homophilic extracellular complexes to maintain epithelial integrity and cell phenotype. In proximal tubule epithelial cells (PTECs) CDH1 (E cadherin) loss has been studied extensively in the context of epithelial mesenchymal transition in renal fibrosis and metastasis in cancer. However, observational reports suggest that CDH1 may not be expressed in the adult humans and rodent expression may reflect species specific divergence in renal development. We propose that CDH6 (K cadherin) and not CDH1 is the predominant cadherin in the human renal proximal epithelia and that alteration in cadherin expression may occur in disease and in cell culture. We therefore aim to study expression of various cadherin (K, E and N) in normal human kidney biopsy as well as three different human cell lines and examined regulation of cadherins with profibrotic prototypical growth factor TGFβ1.

Methods: Immunostaining of normal human kidney biopsy was performed. Primary (passage 3) and transformed adult human PTEC (HKC-8 & HK-2) were studied at 
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75% confluence and treated with TGFβ1 (1.25-5.0 ng/ml) for 1-72 h. Cadherins CDH6, CDH1 and CDH2 (N cadherin) were studied by western immunoblotting and qPCR.

Results:
1) Immunostaining of normal human biopsy revealed CDH6 expression in the proximal tubule with CDH1 expression in the distal.

2) In HKC CDH1 protein was readily detectable along with CDH2 but not CDH6. In contrast, in primary PTEC all 3 CDHs were detected.

3) qPCR demonstrated greater expression of CDH6 in primary cells compared to HKC and a greater expression of CDH1 in HKC cells; HK-2s had a similar profile to primary cells. All 3 cell lines expressed CDH2 basally.

4) Cdh1 was reduced; and CDH2 along with Alpha SMA increased (protein & RNA) in all models treated with TGFβ1.

5) TGFβ1 down regulated CDH6 protein to a lesser extent than CDH1 and the reduction in protein was not associated with reduction in mRNA in primary cells. In contrast, in HK-2 cells CDH6 was upregulated by TGFβ1 both at protein and mRNA level.
Conclusion: In adult human kidney CDH6 and not CDH1 is expressed in the proximal tubule epithelia. In human PTEC culture models a variety of cadherins are expressed and although CDH1 expression is consistently down regulated by TGFβ1 the pathological significance of this in man is questionable. Interestingly CDH2 expression is consistently up-regulated under these conditions, which may suggest a pro-fibrotic role, as proposed in the lung. Regulation of CDH6 appears to depend on the model and a better understanding of this and the subsequent effect on cell phenotype may be crucial to understanding pathological significance of CDH6 expression in human kidney.
