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NODAL REGULATES CELLS METABOLISM THROUGH HIF-1A IN GLIOMA
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Metabolism plays an important role in tumor growth. Hypoxia inducible factor-la (HIF-la) is a major
regulator of cell metabolism mechanisms. Our previous studies showed that Nodal expression correlated
with glioma cell proliferation and invasion. We ask whether Nodal may affect HIF-1o and cell metabolism
mechanisms. We investigated how Nodal protein expression affect endogenous HIF-1a expression, glucose
transporter-1 (Glut-1) expression, glucose uptake and lactate accumulation in glioma cells. The knockdown
of Nodal expression with specific sShRNA decreased HIF-1a and Glut-1 expressions. Nodal knockdown
reduced glucose uptake and lactate accumulation. Conversely, the addition of recombinant Nodal to glioma
cells increased Glut-1 and HIF-1o expressions, and increased glucose uptake and lactate accumulation.
These results were similar with the ectopic expression of Nodal in low-expressing Nodal glioma cells. The
knockdown of HIF-1a by specific ShARNA reduced Glut-1 expression, and decreased glucose uptake and
lactate accumulation. Furthermore, HIF-1a-knockdown also increased mitochondria membrane potential,
MMP-2 activity and expression, and cell invasiveness. These results are similar to those of Nodal
knockdown published previously. In conclusion, we show that changes in Nodal expression can directly
affect HIF-1o expression. Furthermore, we show that Nodal expression and HIF-la expression can affect
measures of cell metabolism such as glucose uptake, lactate accumulation, and mitochondrj% membrane
potential assays in the same manner. Interestingly, changes in HIF-1a can also affect tumorigenic activity
such as MMP-2 activity and cell invasiveness. Finally, these results imply that Nodal affect cell

metabolism through HIF-1a.
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