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Serine synthesis pathway activates de novo fatty acid synthesis to drive
chemoresistance in malignant breast cancer.
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Although a number of anti-cancer drugs have been tried to target the
vigorous proliferative capacity such as nucleic acid synthesis, rapid cell division, and
accumulation of anti-oxidants. Unfortunately, the acquisition of resistance due to continuous
chemotherapy is a major barrier in modern cancer treatment. In this study, we have elucidated a
novel mechanism of resistance acquisition, namely, a metabolic pathway switch (remodeling) from the
glycolytic pathway to the serine biosynthetic pathway mediated by arginine methylation of three
metabolic enzymes (PFKFB3, PKM2, and PHGDH). We found that PHGDH, the rate-limiting enzyme of the
serine synthesis pathway, undergoes methylation at R20 and R54 and enhances the ability to
synthesize new fatty acids derived from the serine biosynthetic pathway.
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