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Cytotoxic T lymphocytes are critical for immunological defence against viruses and cancer.
Stimulation of these cells induces both cytokine secretion and directed lysis of target cells. While
the process by which CTLs recognize specific antigens through their T cell receptors (TCRs) has been
extensively studied, it is increasingly clear that CTLs can also respond to other signals such as
cytokines and danger signals. CTLs whose TCRs do not bind relevant antigens infiltrate inflammatory
lesions in infection, autoimmune diseases and cancer. Although often called “bystander T cells”,
emerging evidence indicates that these cells make important contributions to the immune response
by secreting inflammatory cytokines and engaging in cytolytic activity upon activation of NKG2D, a
receptor commonly used by NK cells. However, the molecular mechanisms of TCR-independent CTL
responses remain unclear.

This project will address the question: How do CTLs respond to TCR-independent signals and how
does this compare with TCR-induced responses? We will approach this by examining signalling
pathways, transcriptional changes, and effector molecule secretion by stimulated cells. Techniques
will include high-dimensional single-cell assays of signalling mediators, RNA-sequencing, flow
cytometry, secretion assays and live-imaging cytotoxicity assays. This work will shed light on an
under-studied facet of T cell biology with implications for host defence and self tolerance. The
project will provide interdisciplinary training in both experimental cellular immunology and high-
dimensional data analysis, including coding in R and applied statistics.
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