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Outline of the work:
Dr. Shimon Sakaguchi’s main contribution to immunology is his discovery of regulatory T (Treg) cells and elucidation of the molecular and cellular basis of their development and function in disease and healthy states.
Dr. Sakaguchi discovered in 1995 a subpopulation of T cells that was naturally present in the normal immune system, constituting approximately 5% of T cells, and specialized for immunosuppression. He named the population as
Treg cells and showed that removal of the population from normal animals elicited spontaneous development of a spectrum of autoimmune diseases immunopathologically similar to the human counterparts (such as type 1 diabetes, autoimmune thyroiditis, and autoimmune arthritis). This was a clear demonstration that Treg cells are engaged in the maintenance of natural self-tolerance and their dysfunction can be a direct cause of autoimmune diseases. He subsequently
demonstrated that reduction of Treg cells was able to elicit effective cancer immunity while enhancement of Treg-mediated suppression can induce tolerance to organ transplants. His group then showed in 2003 that Treg cells were specifically expressing the transcription factor Foxp3. This is a direct demonstration that natural Treg cells play a crucial role
in immunological self-tolerance and homeostasis in humans because mutations of the Foxp3 gene impair Treg development/function, and cause human genetic diseases called IPEX (immune dysregulation, polyendocrinopathy, enteropathy, X-linked) syndrome, which is characterized by autoimmune diseases such as type 1 diabetes and thyroiditis, inflammatory bowel disease, and severe allergy. Dr. Sakaguchi has analyzed how Foxp3 controls Treg cell function and
development, and also extended his research to the analysis of human Foxp3+ Treg cells. He has shown that human
Foxp3+ T cells can be dissected into subpopulations, whose numerical and functional changes bear a good correlation
with pathophysiology of immunological disorders. His recent contribution to human immunology is the characterization of cancer antigens in adult T cell leukemia/lymphoma, which is induced by HTLV-1 (human T-lymphotropic virus-1) endemic in Japan, as malignant transformation of human Treg cells.
Based on Dr. Sakaguchi’s research accomplishments, Treg cells are now under active investigation in laboratories
and clinics all over the world to apply them for the treatment and prevention of immunological diseases and also control
of a variety of physiological and pathological immune responses as in the setting of autoimmunity, tumor immunity, organ transplantation, microbial immunity, allergy, and feto-maternal tolerance.
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