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Trained immunity: Innate immunity with memory
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Wuhan 430071, Hubei, China

Abstract

Trained immunity, driven by metabolic reprogramming and epigenetic modifications, represents
a novel concept of innate immune memory. In recent years, trained immunity has shown tremendous
potential in combating infectious diseases, regulating chronic inflammatory conditions, and improving
cancer immunotherapy. This review systematically examines the induction mechanisms of trained
immunity, including exogenous and endogenous inducers, epigenetic modifications, and metabolic
reprogramming. It further explores the biological effects of trained immunity in enhancing local
immune cell functions, regulating central immune systems, its dual-edged role in inflammation, and
its impact on antitumor immunity. Additionally, the clinical prospects of trained immunity are
discussed, particularly the development of trained immunity - based vaccines (TIBVs) and their
integration with existing immunotherapies. With the integration of single - cell omics, spatial
transcriptomics, and artificial intelligence technologies, trained immunity holds promise for driving
precision medicine in infectious diseases, cancer, and immune disorders.
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T figt 3 % , I3l 1 21 2 11 H3K4me3 & 4 09 38, ok
P8 98 5L A i K W ek BE T SRR L IR AR Y
AL R AR AE HSCs T ¥ vh & 4% 7 5 24E F IR [
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it Dectin-1 Z K ¥4 7% Syk-CARD9-NF kB {5 5 4 ,
[ H H3K4me3 & 4 , 3 58 1 TNF - F1 TL-6 FE P 1Y
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