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Abstract: The metabolic reprogramming, microenvironment and therapeutic sensitivity of cancer pro-
foundly affect its occurrence and development. Nicotinamide N-methyltransferase (NNMT),as an important
node connecting these three elements, plays a role by regulating methylation metabolism and nicotinamide ade-
nine dinucleotide (NAD-+) homeostasis. This article systematically summarizes the multi-dimensional effects
of NNMT in cancer,which enhances Warburg effect by promoting the expression of glycolytic enzymes such
as hexokinase 2,regulates fatty acid synthesis and cholesterol transport to reconstitute lipid metabolism, af-
fects the level of methyl donor S-adenosylmethionine in the methionine cycle,and interferes with amino acid
metabolism. It can maintain REDOX balance by reducing reactive oxygen species and enhancing glutathione
synthesis, providing energy and survival advantages for cancer cells. NNMT also activates tumor-associated fi-
broblasts,remodels extracellular matrix through epigenetic regulation,induces the infiltration of immunosup-
pressive cells such as M2 macrophages,inhibits the activity of effector T cells,and creates a microenvironment
conducive to tumor growth. In addition, the high expression of NNMT reduces drug-induced apoptosis by sta-
bilizing silent information regulator 1 and inhibiting apoptosis signal regulated kinase 1-p38 mitogen-activated
protein kinase pathways.leading to the resistance of a variety of cancers to chemotherapy and targeted thera-

py. This review analyzes the important role of NNMT in the occurrence and development of cancer from vari-
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ous perspectives,and evaluates the potential of NNMT as a therapeutic target for cancer. In the future, we
need to clarify the specific mechanism of NNMT in different cancer types,develop highly selective inhibitors,

and explore its combination with chemotherapy and immunotherapy,formulate individualized strategies, and

promote clinical transformation of NNMT.
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