UVA induces glycolytic reprogramming by regulating acid extruders in A375 melanoma cells 
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Introduction. Melanoma is the deadliest form of skin cancer, with the highest mortality rates. Ultraviolet (UV) radiation, specifically UVA (315–400 nm) and UVB (280–315 nm), is the greatest risk factor for melanoma. One of the hallmarks of cancer cells is altered metabolism, particularly increased glycolysis regardless of oxygen levels, known as the Warburg effect. This effect causes cancer cells to produce large amounts of lactate and protons, thus upregulating acid extruder proteins such as Na+/H+ exchanger (NHE), Na+/HCO3- cotransporter (NBC) and monocarboxylate transporters (MCT) to further extrude excess acid, creating an acidic tumor microenvironment in favor of tumor progression. Previous studies have reported that UVA enhances the Warburg effect and promotes tumor progression. However, the effects of UVA on pH homeostasis and the microenvironment of melanoma cells have not been examined.
Aims. In light of the importance of pH homeostasis in cancer progression, the present study aims to investigate the long-term effects of UVA on metabolic status and pH regulation in melanoma cells (A375).

Methods. A375 cells were exposed to UVA (6 J/cm2) once daily for 3 consecutive days. Seahorse XFp Analyzer was used to measure the changes in metabolic status. Intracellular pH was measured by microspectrofluroimetry with a pH-sensitive fluorescent dye, BCECF. NH4Cl pre-pulse and lactate techniques were used to determine NHE and MCT activity. Western blot analysis and flow cytometry were performed to examine the total and cell membrane protein expression of acid-extruders, respectively. Transwell insert assay was used to measure the microenvironmental effects. 
Results. Our preliminary data shows that UVA (6 J/cm2) once daily for 3 consecutive days enhances the glycolysis capacity of A375 cells and upregulates the activity and expression of acid extruder proteins to maintain pH homeostasis in melanoma cells. Besides, the UVA-exposed cell created a more acidic microenvironment, which favored the surrounding cells to migrate. 
Discussion. Our data suggests that UVA induces the tumor-associated Warburg effect by regulating acid extruder activity to maintain pH homeostasis and further create a microenvironment conducive to cancer growth. It is also interesting to note that MCT seems to play a significant role in terms of extruding acid in UVA-exposed melanoma cells. 
