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to target genes independently from AP-1 and promotes the expression of inhibitory receptors, in-
cluding PD-1 [111,112]. PD-1 also directly impairs CD28-mediated signaling [113], and blocks
TCR- and CD28-mediated activation of PKCθ and PI3K/AKT, which results in loss of IL-2 pro-
duction and T cell proliferation [108,114]. Given that CD28 co-stimulation supported the thera-
peutic benefit of anti-PD-L1 therapy in studies of CT26 colon carcinoma-bearing mice [115], it
is possible that dysfunctional CD8+ T cells use CD28-mediated signaling to restore effective im-
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