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Abstract

Understanding the molecular mechanisms and cellular interactions that regulate both the induction and
the phenotype of immune responses is central to the development of safe, efficacious therapies to
combat infections and inflammatory disorders. Until recently, however, it has not been possible to analyze
physiologically relevant interactions in situ, as the technology has not been available to directly visualize
and functionally correlate the key molecular and cellular events underpinning immunity and tolerance in
the intact immune system. Recent advances in quantitative imaging, such as laser scanning cytometry
(LSC) and new methodologies in the analysis of cell signaling, now allow analysis of such signaling and
functional events in situ. Indeed, we have used these approaches to show that the distinct functional
outcomes of priming and tolerance are associated with inverse signatures of Erk and Rap1 GTPase
signaling. Thus, our analysis suggests that the maintenance of tolerance of individual antigen-specific T
cells in vivo may reflect the recruitment of up-regulated Rap1 to the immune synapse, potentially resulting
in sequestration of Raf-1 and uncoupling of the TcR from the RasERKMAPKinase cascade and
consequent cell-cycle progression and clonal expansion. Our current work in this area focuses on the role
of E3 ligases in regulating these differential signals. Whilst breaking of tolerance can lead to autoimmune
disease, inappropriate priming, such as that observed in allergy, can also result in inflammatory
pathology. We have therefore utilized LSC to characterize key molecular and cellular events occurring in
situ that underpin development and polarization of such aberrant autoimmune and allergic inflammatory
responses. In addition, by exploiting the anti-inflammatory therapeutic potential of the filarial nematode-
derived product, ES-62, we have used this approach to identify potential novel and clinically relevant
therapeutic targets.



