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Microtubule disruption abrogates hypoxia-induced upregulation of glycolysis

In hypoxia, due to the decrease in cellular ATP production, mammalian cells undergo energetic stress. The cell combats this ATP deficit through adaptive responses of the glycolytic pathway mediated through the hypoxia inducible factor 1- (HIF-1). However, it is unlikely that the bioenergetic requirements of the cell relies solely on the increased expression of glycolytic enzymes and intermediates distributed randomly in the cytoplasm of the cell relying on passive diffusion. Recently, it has been observed that in response to hypoxia, glycolytic enzymes coalesce to form a glycolytic metabolic complex to efficiently increase ATP production and glycolytic flux in response to this metabolic challenge. While the function of this metabolic complex formation has been characterised, the mechanisms underpinning formation, scaffolding, and intracellular distribution is poorly understood. Microtubules are a primary method of intracellular transport and may alter the energy distribution strategies of cells in bioenergetic crisis. We hypothesize that the microtubular network transports glycolytic enzymes and/or facilitates increased glycolytic ATP production by promoting metabolic complex formation to induce glycolysis in hypoxia. Through western blots, we have successfully showed that upon exposure to 1% oxygen, CaCo2 cells induce a robust hypoxic response by stabilising HIF-1 (n = 3). Upon exposure to 24 hours of hypoxia, CaCo2 cells elicit a statistically significant increase in glycolysis (185% average increase in intracellular lactate, n = 3) which was then supressed when treated with non-toxic concentrations of nocodazole and dynarrestin (20% increase and 74% increase respectively, n = 3). Further from this, pharmacological stabilisation of HIF-1 resulted in an increase in extracellular lactate production (105% increase relative to control, n = 3) and was subsequently abrogated when treated with nocodazole. Overall, these results implicate a role for microtubule transport as well as structure in hypoxia-induced glycolysis.
