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FIG. 2B

(57) Abstract: A synthetic cytokine signaling system includes an engineered cytokine signaling chain encoding a transmembrane
polypeptide that contains a particular variant intracellular domain of IL9R and an extracellular domain of a cytokine receptor such as
IL2Rp, IL4Ra, IL7Ra, IL9R, and IL21R. Depending on whether a functionally compatible cytokine ligand domain is fused on the
N-terminus, the engineered cytokine signaling chain may be in a self-activating form, or optionally may be in a non-self-activating
form. In the latter case, the synthetic cytokine signaling system may further include an engineered cytokine ligand chain encoding a
corresponding cytokine ligand that can be membrane-bound or secreted. Immune cells modified with the synthetic cytokine signaling
system displays improved characteristics compared with unmodified immune cells, such as the zero or reduced dependency on IL-2
when cultured in vitro, enhanced activation upon antigen stimulation, increased cytotoxicity against target cells, and improved tumor

control capacity when transferred in vivo.
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