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Cytokines are extracellular proteins involved in cell signalling, and play 
important roles in immune responses, inflammation, embryogenesis and 
cancer. They stimulate intracelluar signalling cascades by binding to 
cell surface receptors. Many cytokines exhibit pleiotropy, having 
multiple effects which may overlap with those of other cytokines. This 
can be explained in part by binding to multiple receptors with different 
affinities, as well as receptors binding to multiple cytokines. However, 
binding profiles remain poorly characterised, with only partial 
coverage of their interaction networks.  
 
AVEXIS AVEXIS (AVidity-based EXtracellular Interaction Screen) is a 
high-throughput avidity-based interaction assay for extracellular 
proteins developed in the Wright group. This lends itself to testing 
candidate pairs of cytokine-receptor interactions. We propose to use 
and develop computational tools to investigate cytokine-receptor 
interactions. In the first phase, bioinformatics approaches will be used 
to locate cytokine receptor locations using gene expression data. 
Subsequently, the candidate will aim to expanding the range of known 
interactors by using homology modelling and protein-protein cross-
docking, and identifying complementary pairs using empirical binding 
free energy models. Interactions of both mouse and human proteins 
predicted to bind with sufficient affinity to elicit a biological response 
will be screened using AVEXIS. 
 
Tuning binding affinities of cytokine-receptor interactions has 
therapeutic relevance in terms of immunomodulation, as biologics 
such as cytokines are increasingly popular drugs in the context of 
autoimmune diseases and cancer. We will model interactions with 
structurally described binding interfaces, and probe them using 
computational mutagenesis. SPR will then be used to measure binding 
affinities and provide an experimental assessment of the designed 
binding profiles. The results from this work will allow us to better interpret 
the function of genomic variants of cytokines within and across 
species, and the engineered proteins can also be used as research 
tools to probe the mouse immune system. 
 
These studies will provide basic insights into protein-protein interactions, 
into intercellular signalling and cross-communication, as well as further 
our understanding of immunomodulation. 


