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Figure 53 
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Figure 53. 14-3-3σ has a broad negative impact on cancer metabolic network. 
Glycolysis and glutaminolysis provide important precursors and energy to support the 
rapid proliferation and large-scale biosynthesis in cancer cells. For instance, glucose-6-
phosphate from glycolysis can be used in pentose phosphate pathway to synthesize 
nucleotides and NADPH. Dihydroxyacetone phosphate may be mobilized to produce 
lipids. Furthermore, the intermediates of TCA cycle that originate from glutaminolysis 
are important to generate amino acids, lipids, nucleotides, sterols, among other crucial 
macromolecules. The energy and metabolites derived from glycolysis and 
glutaminolysis are crucial for tumor growth, survival, proliferation, metastasis and 
resistance to anti-cancer therapies. On the other hand, mitochondrial biogenesis is also 
essential for tumorigenesis because mitochondria are the nexus of many energy 
production and metabolic pathways. Hence, mitochondria are vital for tumor cells to 
meet their constant demands for energy and materials to support their fast growth and 
division. Myc is a main driver of all these crucial cellular processes as well as other 
major metabolic pathways, enabling tumor cells to consume different nutrient sources 
for their survival and proliferation as well as to effectively adapt to various conditions. 
Therefore, the negative impact of 14-3-3σ on Myc stability results in a broad inhibitory 
effect on cancer bioenergetics and the versatility of their metabolism. Consequently, 14-
3-3σ expression decreases metabolic activities in cancer cells and may ultimately 
suppress tumor growth, division, metastasis, survival and resistance to therapies. Thus, 
this study identifies a new function of 14-3-3σ in controlling cancer glycolysis, 
glutaminolysis and mitochondrial biogenesis by promoting Myc degradation, suggesting 
14-3-3σ-Myc as a new regulatory axis of cancer metabolism. Moreover, since 14-3-3σ is 
a direct p53 target gene, these findings may provide an additional insight into the 
regulation of cancer metabolism by p53. Furthermore, based on the vital role of cancer 
metabolism in tumorigenesis and the remarkable inhibitory influence of 14-3-3σ on 
major cancer metabolic pathways, we think that restoration of 14-3-3σ expression in 
cancer cells could be considered as a anti-cancer metabolism therapy. 
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