N0
s
>\ B o
SN
UNIVERSITY OF

OXFORD
INSTITUTE OF RHEUMATOLOGY |

CUE

Integration of IL-2 signaling at the immunological synapse
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ABSTRACT

T cell receptor (TCR) engagement by antigen presentation results in a stable contact between the T cell and the target cell known as the immunological synapse. Several types of receptor and effector
proteins are dynamically organized at the synapse platform to tightly regulate T cell responses to the contact. Interleukin-2 (IL-2) is an essential signal for the proper T cell activation and expansion following
antigen presentation. Polarization of IL-2R signalling to the synaptic cleft enhances STATS signalling, and trans-presentation of IL-2 at the synapse confers high-affinity IL-2 signalling that promotes priming
of naive T cells. However, the role of IL-2 on synapse architecture remains largely unexplored. In addition, while a crosstalk between IL-2R and TCR signalling has been suggested, insight into how these
events are coordinated in space and time at the synapse is missing. Here, we analyse the distribution and function of IL-2R at the synapse of different subsets of CD8 T cells. We use a supported-lipid
bilayer system to reconstitute the surface of a target cell and generate antigen-specific synapses with CD8 T cells. Using TIRF microscopy, we image the effects of IL-2 on the recruitment of different receptor
molecules at the synapse, as well as the spatiotemporal organization of IL-2R relative to the TCR. To further study how IL-2R and TCR signalling are integrated in the synapse, we use a new generation of
biologic therapeutics termed Immuno-STATs" (IST), that are composed of a Fc-formatted peptide-HLA complex and a modified IL-2 with reduced affinity. This provides us with a unique tool to control the
segregation or coupling of IL-2R and TCR signalling at the synapse platform. Our data sheds light into the mechanisms of early IL-2 action and improves our knowledge to understand the molecular basis of

IL-2 therapeutic strategies.
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IL-2R subunits are recruited to the immunological synapse and show different patterns of distribution within the SMAC compartments. In the presence of free IL-2 in the media, receptor
abundance is reduced and we observe internalization of the subunits within the first minutes of the synaptic contact. IL2-R signaling correlates in space and time with the TCR signaling at the Wellcome 1002622/12/Z
synapse. We will use the IST therapeutics to study the effects of coupling TCR and IL2-R signaling at the synapse, as well as the implications of IL-2 trans-presentation.




