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Abstract

A key molecular feature of glioma is that the tumor suppressor protein, pS3, is mutated. In addition to its tumor suppressor
role, p53 is also involved in cell proliferation, apoptosis and DNA repair. The role of this protein on glioma metabolism and
growth is however not well defined. To investigate this association, U87 cells were first cultured and treated with pifithrin in
order to inhibit p53 function. U251 cells are known to be without p53 function and allowed for a comparative assessment to
the treated U87 cells. High resolution magic angle spinning magnetic resonance spectroscopy was employed to detect p53-
associated metabolic features of the U87 and U251 cell lines whilst colorimetric/fluorometric/luminescence-based assays
were used to investigate the corresponding proliferation profile of these cells. Significant differences in phosphocholine,
glutamine and glutathione levels were noted when cells presenting functional and non-functional p53 were compared. There
was also a clear difference in the proliferation rate of these cells. The detected metabolites have a role in membrane synthesis,
cell proliferation and DNA repair and therefore complimented the measured growth/proliferation profile. The results suggest
that pS3 molecular defects affect the metabolism of glioma, which is reflected in the growth behavior of the cells.
Investigating molecular features in concert with metabolic changes informs on mechanisms of tumor progression and may
prove useful in developing new therapeutic strategies for tumors. Specifically, metabolic events that are linked to a specific
molecular change may be a valid target in addition to the altered molecule.
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