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            Abstract
The binding of a T-cell antigen receptor (TCR) to peptide antigen presented by major histocompatibility antigens (pMHC) on antigen-presenting cells (APCs) is a central event in adaptive immune responses1,2. The mechanism by which TCRâ€“pMHC ligation initiates signalling, a process termed TCR triggering, remains controversial3,4,5. It has been proposed6,7,8 that TCR triggering is promoted by segregation at the T cellâ€“APC interface of cell-surface molecules with small ectodomains (such as TCRâ€“pMHC and accessory receptors) from molecules with large ectodomains (such as the receptor protein tyrosine phosphatases CD45 and CD148). Here we show that increasing the dimensions of the TCRâ€“pMHC interaction by elongating the pMHC ectodomain greatly reduces TCR triggering without affecting TCRâ€“pMHC ligation. A similar dependence on receptorâ€“ligand complex dimensions was observed with artificial TCRâ€“ligand systems that span the same dimensions as the TCRâ€“pMHC complex. Interfaces between T cells and APCs expressing elongated pMHC showed an increased intermembrane separation distance and less depletion of CD45. These results show the importance of the small size of the TCRâ€“pMHC complex and support a role for size-based segregation of cell-surface molecules in TCR triggering.
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                    Figure 1: Effect of elongating the SCT ectodomain on T-cell triggering.
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Figure 2: Elongated SCT increases intermembrane distance and allows increased access of CD45 to the T-cellâ€“APC interface.
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Figure 3: Triggering in an artificial TCRâ€“pMHC system is also dependent on ectodomain size.
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Figure 4: Kinetic-segregation (K-S) model of TCR triggering6,7.[image: ]
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The T cells patrol the body in search of unfamiliar molecules (antigens) that suggest the presence of harmful microorganisms. T-cell antigen receptors (TCRs) on the surface of T cells detect antigens presented on the surface of other cells by molecules of the MHC (major histocompatibility complex). Despite intensive study it is not known how TCR binding transmits a signal into the T-cell interior. New experiments suggest that the mechanism involves size-mediated segregation of the small TCR from the larger inhibitory molecules at the interface between the T cell and the cell that it is interacting with. The importance of the small size of the TCR-containing complex for TCR triggering raises the question of whether size has a role in signal transduction induced by other receptorâ€“ligand interactions.
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