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Mechanism of cancer metabolism adaptation to amino acids deficiency through
nutriomics approach
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Extreme tumor microenvironments such as hypoxia, nutrient starvation and acidic pH induce tumor
aggressiveness including metastasis, invasion and drug resistance. We reported metabolic adaptations through glycolysis,
lipid/acetic acid metabolism and glutamine metabolism may contribute to promote the malignant transformation of
cancer (Cell Reports 2017, Cell Reports 2019, Nat Commun. 2022). In recent years, adaptive mechanism of cancer cells
in amino acid metabolism has attracted attention in cancer research. Deficiency of essential amino acids such as leucine
isoleucine and valine regulates an amino acid recognition mechanism mediated by mTOR complex. On the other hand,
the we found that cancer cells may utilize unknown amino acid recognition mechanism through the Golgi apparatus and
endoplasmic reticulum transport independent of mTOR complex, when deficient in non-essential amino acids
“glutamine”. In the future, using comprehensive neutriomics approach which enables integration of multilayered data
analysis of this research, we will elucidate a novel sensing mechanism for amino acid deficiency within the tumor

microenvironments. Using our nutriomics approach, we will develop cancer treatment against tumor aggressiveness.
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