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Fig.1 Immunofluorescence Staining of Two Human FOXP3
Regulatory T Cells:Red Represents FOXP3 and Blue
Represents Cell Nucleus DAPI staining (Image Source;
Dr. Zhan Xu from Bin Li’s Group)
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From “Immune Homeostasis” to “Immune Perturbation”

Insights and Perspectives on the 2025 Nobel Prize in Physiology or Medicine
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Abstract The 2025 Nobel Prize in Physiology or Medicine was awarded to Brunkow,Ramsdell,and Sakaguchi in
recognition of their breakthroughs in elucidating the mechanism of peripheral immune tolerance. Specifically, Sakaguchi
discovered CD4+CD25+ regulatory T cells (Treg) , while Brunkow ,Ramsdell and their colleagues identified that mutations
in the FOXP3 gene cause autoimmune diseases and confirmed that FOXP3 is the master gene governing the development
and function of Treg. This achievement has refined the immune regulation theory of “central tolerance + peripheral Treg
surveillance” and promoted the application of original immunological discoveries in the clinical treatment of autoimmune
diseases,cancer immunotherapy,organ transplantation and other inflammatory diseases. At present, Treg-based therapies
have not yet been officially approved for marketing,and breakthroughs in basic theories and new drug development are still
needed. Domestic research teams have made original discoveries in areas such as FOXP3 posttranslational modification and
regulation , tissue-specific Treg subsets , metabolic regulation of Treg function,and the theory of immune perturbation. In the
future, it is necessary to strengthen the connection between basic research and translational medicine in the field of Treg,

and strive to achieve new breakthroughs in the theory and practice of Treg-based therapies.
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