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Current cancer diagnosis methods are invasive and often fail to identify significant alterations to cellular metabolism before structural changes take place. These metabolic changes can result from a combination of different factors like oxygenation, energy supply, and gene expression which ultimately lead to function or dysfunction of the electron transport chain (ETC). Of notable interest is human epidermal growth factor receptor 2 (HER2). HER2 is one of several receptor tyrosine kinases that activates the PI3K/AKT pathway responsible for cell cycle progression and survival in the tumor environment, making HER2 overexpression a key marker for cancerous tissues. If the metabolic effect on the ETC due to HER2 overexpression and other factors could be detected before physical changes take place, then perhaps cancer prognoses could be significantly improved. We investigated NADH-phasor fluorescence lifetime imaging microscopy (FLIM) as a non-invasive, completely optical method for assessing ETC activity associated with breast cancer. Metabolic changes were assessed by calculating the free:protein-bound ratio (bound fraction) of NADH from its time-resolved fluorescent decay. SKBR3, MCF-7, and MDA-MB-231 cell lines cultured in 2% and 21% O2 were imaged via NADH-phasor FLIM under varying conditions of glucose supplementation, ETC uncoupling or inhibition, and HER2 inhibition. Glucose deprivation in all cell lines resulted in an increase in the NADH bound fraction. ETC uncoupling resulted in an increase while ETC inhibition resulted in a decrease in the NADH bound fraction. HER2 inhibition yielded a decrease in the NADH bound fraction in all cell lines except for MDA-MB-231. Our data gives us confidence that NADH phasor FLIM is sensitive to cancerous metabolism and protein expression. The project described was supported by an Institutional Development Award (IDeA) from the National Institute of General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.
 

























