NADH PHASOR FLIM AS A METHOD FOR CANCER DETECTION USING IN VITRO AND IN VIVO STUDIES
	Alexander A. Chen1, Greer L. Porter1, Jackson M. Laurent1, Jinann A. Shoshara1, Reese A. Kolar1 , Zachary J. Smith1,  Michael G. Nichols1, aac38157@creighton.edu
1- Department of Physics, Creighton University, Omaha, NE
Squamous cell carcinoma (SCC) is the second most common form of skin cancer in the United States, with about one million people diagnosed per year (American Cancer Society). SCC is caused by UV damage to the layers of the epidermis which results in faulty DNA repair mechanisms and harmful mutations. Often, SCC is diagnosed via invasive methods such as punch, shave, or incision biopsies. According to the Warburg effect, cancerous cells typically rely on anaerobic glycolysis instead of oxidative phosphorylation to maintain the energy needed for proliferation. NADH is a vital coenzyme produced through glycolysis, critical to the TCA cycle, and observable via phasor FLIM. Our lab seeks to establish a non-invasive method for detecting skin cancer using fluorescence lifetime imaging microscopy (FLIM) to monitor levels of free and protein bound NADH in target cells. We have performed several in vitro and in vivo experiments to validate NADH phasor FLIM as a diagnostic imaging technique. Our in vitro study is aimed at detecting the influence of human epidermal growth factor receptor 2 (HER2) using SCC 74A (low HER2) and 74B (high HER2) cell lines cultured in 21% and 2% O2. We performed a three-way ANOVA (HER2 inhibition, treatment, oxygen availability) to see the effect of differential oxygenation on the fraction of protein bound NADH and the increased reliance on the electron transport chain under hypoxic conditions. In our in vivo study, we exposed SKH1 mice to UV radiation in a 25-week experiment, observing the NADH bound fraction in developing skin lesions. The combination of in vitro and in vivo studies allows us to better understand observed changes in the NADH bound fraction and gives us confidence that NADH phasor FLIM can be used to diagnose cancerous tissues. 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. 
