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Structural optimization of a TNFR1-selective antagonistic TNF-alpha mutant to
create new-modality TNF-regulating biologics
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Excessive activation of the proinflammatory cytokine tumor necrosis factor-
a (TNFa ) is a major cause of autoimmune diseases, including rheumatoid arthritis. TNFa induces
immune responses via TNF receptor 1 (TNFR1) and TNFR2. Signaling via TNFR1 induces proinflammatory
responses, whereas TNFR2 signaling is suggested to suppress the pathophysiology of inflammatory
diseases. Here, we developed a TNFR1-selective, antagonistic TNFa mutant (T2) derivative, scT2-Fc,
which represents a single-chain form of trimeric T2 with a human IgG-Fc domain. scT2-Fc had
properties similar to those of T2, including TNFR1-selective binding avidity, TNFR1 antagonistic
activity, and thermal stability, and had a significantly extended plasma t1/2 in vivo. In a murine
rheumatoid arthritis model, scT2-Fc delayed the onset of collagen-induced arthritis, suppressed
arthritis progression in mice, and required a reduced frequency of administration.
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