T cell development: Coordinated self-organisation at the level of the cell, the organ and the body. 
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Abstract
Mammalian T cells, the backbone of specific immunity to infectious agents and cancer, arise in the thymus, a small organ near the heart. T cell precursors enter the heart from the blood stream, and transit through several different regions of the thymus, each of which supports a new step in the differentiation of the cell into a mature T cell. At some of these stages, the cell commits to a process of genomic recombination to rearrange key regions of its own genome: these random rearrangements means that each cell develops a unique T Cell Receptor (TCR) ‘specificity’, such as reactivity to a viral peptide. To ensure prevent inappropriate reactivity which could cause damage to ‘self’, the cell then commits to a series of checkpoints, in which it undergoes apoptosis (or cell suicide) if it fails the checkpoints. The cell is programmed to iteratively change in response to each developmental event, thus altering how it responds to and migrates through the thymic microenvironment. In addition, cues from the rest of body control how many new lymphocytes enter the thymus, which in turn alter the thymic composition and architecture. I will present recent progress in understanding how this remarkable feat of self-organisation across scales is orchestrated. 

