Ganglioside depletion in mammary epithelial hc11 cells alters egfr phosphorylation and reduces prolactin-induced β-casein mRNA expression
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Introduction 
EGFR and ErbB2 are tyrosine-kinase receptors that play a role in the mammary gland differentiation and HC11 cells represent a valid model to investigate their involvement in this process because they can become competent at responding to lactogenic hormones and expressing milk proteins. It is known that lactogenic hormones exhibit their effect antagonizing EGF signaling by the increase of EGFR threonine-phosphorylation and decrease of EGFR tyrosine-phosphorylation. It has been also reported that gangliosides are important modulators of EGFR and ErbB2 expression levels and EGFR/ErbB2 heterodimerization. Here, we provide the first evidence of the involvement of gangliosides in EGFR/ErbB2-mediated mammary cell differentiation.
Methods
EGFR/ErbB2 heterodimers and receptor phosphorylation were analyzed by immunoprecipitation and immunoblotting with specific anti-receptor and anti-phosphoaminoacid antibodies, and by alkaline phosphatase digestion. Endogenous gangliosides were removed by treatment with 10 µM [D]-PDMP for 4 days, and HC11 cell differentiation by treatment with 5 µg/ml prolactin and 1 µM desametazone for 6,8,16,24 h. β-casein mRNA expression levels was determined by quantitative RT-PCR.
Results

Lactogenic hormone treatment of ganglioside-depleted HC11 cells results in a significant decrease of β-casein mRNA expression and analyses of EGFR-phosphorylation status and EGFR/ErbB2 heterodimers show a significant increase of EGFR tyrosine-phosphorylation levels and, interestingly, in the appearance of an alkaline phosphatase-sensitive phosphorylated EGFR form that is specifically implied in the heterodimer formation with ErbB2. 
Conclusions
These novel findings suggest an important crosstalk mechanism between gangliosides and EGFR in mammary gland differentiation that may be relevant for the investigation in the breast cancer behaviour.
