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Mitochondrial ROS drives autoimmune CD44hi effector/memory T cell hyperactivation
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Naive, activated and memory T cells have different metabolic profiles. During TCR activation, mitochondria translocate to 
immunological synapse and produce reactive oxygen species (ROS) that are essential for correct T cell activation, antigen-

specific T cell expansion and IL-2 production. Antigen-experienced memory T cells, especially hyperactivated effector/memory 
T cells in lupus models, strongly rely on mitochondrial metabolism. Nonetheless, the role of mitochondrial ROS (mROS) in 
effector/memory T cell functions remains undefined. We showed that, compared with the primary activation of naïve cells, 
mROS accumulation in re-challenged effector/memory cells occurs much faster and with greater intensity. This suggested that 
mROS activation plays a critical role in effector/memory T cell activation. In fact, mROS abrogation (using DPI, an inhibitor 
of ROS-producing mitochondrial complexes) led to complete inhibition of effector/memory T cell phenotype, as seen by down 
regulation of CD44 expression marker. These findings were corroborated in Fas-deficient T cells isolated from lupus model 
lpr mice. We found that hyperactivation of lpr effector/memory T cells, associated with elevated production of IFN-gamma 
(a key cytokine associated with disease development in lupus models), was accompanied by increased mROS activation in 
these cells. In addition, mROS abrogation led to a significant decrease in CD44hi lpr effector/memory T cell accumulation and 
their hyperactivation status. Overall, our data point to mROS as key regulator of effector/memory T cell functions, and its 
pharmacological modification may serve as a potential target for treatment of autoimmunity.
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