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Geographical distribution shows that countries having top cancer mortality rate (CMR) and average total cholesterol (ATC) are mostly situated above the latitude tropic of Cancer to North Pole and below the latitude tropic of Capricorn to South Pole. To know the relationship between cholesterol and cancer, we had performed a statistical analysis that includes 166 countries data. Our statistical observations showed a positive correlation between ATC and CMR for overall as well as anatomical site specific CMRs. We had also investigated the level of cellular cholesterol and its regulatory genes in malignant and benign breast cancer tissues. High expression of cellular cholesterol regulatory genes were observed in malignant breast cancer tissue as compared to benign tissue. Furthermore, to check the effect of cholesterol on cancer growth and metastasis MTT assay, cell count assay ,scratch assay and colony formation assay were performed. Our cell culture study found that treatment of breast cancer MCF-7 and MDA-MB-231 cells with cholesterol enhanced cell proliferation and migration whereas treatment with cholesterol depleting agent Methly beta cyclo dextrin (MBCD) inhibited proliferation and migration of breast cancer cells.  As a mechanism it was identified that methyl beta cyclodextrin (MBCD) treatment prevented expression of anti-apoptoic marker genes BCL-2 and BCL-xl and increased the expression of apoptotic marker genes Caspase 3 and Bax in MDA-MB-231 cells. It was also found that MBCD decreased mesenchymal marker genes vimentin, N-cadherin, Zeb1 and Zeb2 with simultaneous enhancement of epithelial marker genes E-Cadherin and α keratin, indicating an inhibitory effect of MBCD in epithelial to mesenchymal transition (EMT) of breast cancer cells. In addition, colony and sphere formation were blocked when cells were treated with MBCD.  RT-PCR analysis also found that MBCD treatment inhibited stemness marker CD44 and BMI of metastatic MDA-MB-231 cells. Moreover, MBCD-inhibited cancer cell proliferation and migration was reversed by the exogenous treatment of cholesterol. Thus, these findings unravel a significant contribution of cellular cholesterol on EMT and stemness of breast cancer cells. 
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