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Abstract 
The glycan makeup of plasma membrane proteins is typically perceived as being static. 
Here, we have discovered a novel molecular switch that challenges this notion. We 
have worked out a previously unrecognized signal transduction pathway by which 
growth factors acutely control the endocytosis of cell surface glycoproteins through the 
triggered removal of sialic acid from their glycans. Their subsequent retrograde 
transport to the Golgi apparatus allows for resetting of the glycan makeup and the 
repurposing of these glycoproteins through their polarized transport to specific plasma 
membrane areas to serve new functions. We demonstrate that this desialylation 
glycoswitch is thus set to control essential physio-pathological activities including 
cancer cell motility. It elevates glycosylation to the level of dynamic regulatory 
processes as phosphorylation and ubiquitination. 
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