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Abstract

Aberrant metabolism is essential for cancer cells to meet their needs for biosynthetic and
bioenergetic processes. We are mainly interested in the serine synthesis pathway (SSP) in cancer
cells due to its versatile role. The SSP generates serine and glycine, which are non-essential
amino acids. However, they are pseudo-essential for cancer cells because they are required for
nucleotide and lipid synthesis and redox homeostasis. We discovered that leukemic cells
exhibited significantly higher SSP flux in fructose-rich conditions compared to glucose-rich
conditions for their fructose metabolism. The proliferation rates of leukemic cells in fructose-
rich conditions were similar to or higher than in glucose-rich conditions, and SSP inhibition
significantly inhibited the proliferation in fructose-rich conditions. Also, we have recently
found that higher expression of E-cadherin, a major adherens junction molecule, upregulates
the SSP enzymes in triple-negative breast cancer (TNBC) cells. This metabolic reprogramming
significantly benefits TNBC cells for their proliferation and oxidative stress resistance.
Targeting PHGDH, a rate-limiting enzyme in the SSP, hampers the tumor growth and lung
metastasis in breast cancer xenograft mouse models.
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