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Abstract

Corneal surface is a clear dome shaped sheet covering the front of the eye. When damaged due to burns, injury and other diseases, the stem cell residing in the limbus replace the damaged corneal surface with healthy corneal epithelial cells. Though this remains the most promising treatment strategy for unilateral limbal stem cell deficiency, the outcomes are variable depending on host factors. It can be envisaged that such variability is because of host specific determinants or signals that play a role during transplantation. It has been shown that delta p63 population dictates the success of transplantation in limbal stem cell deficiency. One of the crucial signaling mechanisms for limbal epithelial stem cells to trans-differentiate to corneal epithelial cells is Notch signaling. Notch signaling is known to modulate also p63 population in cells. Keeping this in background, we have modulated Notch signaling in cultured limbal epithelial cells to determine its temporal switch and also its regulatory potential in balancing differentiation and stemness. We investigated Notch family members such as its receptors, ligands and down stream targets using biochemical and molecular tools. Our results showed that temporal regulation of Notch signaling modulated corneal epithelial differentiation markers (CK3/CK12) and corneal progenitor marker (delta p63) populations. These findings would pave way for a more personalized medicine, that can be designed as per the patients need and based on host inherent factors. Modulation of cells would eliminate the variability in the outcome and hence, increase the success of the same.

The time dependant expression modulates seems to provide a clue or a key in finding the success of transplantation. Our findings along with few other recent publications suggest that most probably the few markers profile is the cell specific signature that would predict the transplantation outcome. Moreover our study findings could be extrapolated as well as correlated to a clinical setting, to provide customized stem cell therapy for ocular surface reconstruction
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