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PD-1 is an inhibitory receptor induced in activated T cells and 
mediates self-tolerance. Therapeutic exploitation of the PD-1 
pathway by blocking antibodies has shown great potential in cancer 
immunotherapy. Although PD-1 is a natural gatekeeper of T cell 
tolerance, it is currently unknown how to take advantage of the PD-1 
pathway to deliver tolerogenic and immunosuppressive signals and 
inhibit aberrant T cell responses in conditions such as autoimmune 
diseases. We have embarked in extensive studies to determine how 
to engage the PD-1 receptor to deliver signals that suppress T cell 
responses. PD-1-mediated inhibitory effects require concomitant 
engagement of PD-1 and TCR/CD3, posing a major challenge in 
the development of such compounds. To overcome this challenge, 

we engineered a single chain diabody (scDb) that can co-engage PD-1 and CD3 (PD1-scDb) bringing the PD-1 
receptor in proximity to the TCR. Using this approach, we generated a mouse scDb (mPD1-scDb) and a human 
scDb (hPD1-scDb). We found that hPD1-scDb inhibited human T cell proliferation and cytokine production 
in vitro, whereas mPD1-scDb inhibited T cell activation in vitro, and reversed pathology in a mouse model of 
systemic lupus erythematosus (SLE) in vivo. These findings open new avenues for therapeutic exploitation of 
the PD-1 checkpoint to induce tolerance in autoimmune diseases, graft versus host disease (GvHD) and organ 
transplantation.
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