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Chronic viral infections such as human immunodeficiency virus (HIV-1), hepatitis C virus (HCV) 
and human T cell leukemia virus (HTLV-1) are marked by huge between-individual variation in 
outcome. Some people infected with HIV-1 will develop AIDS in less than 5 years others will 
remain healthy for 10 years or more. In HCV infection, some individuals spontaneously clear the 
virus others develop persistent infection and subsequent risk of liver failure. Similarly in HTLV-1 
infection, some individuals remain lifelong healthy carriers of the virus whilst others will develop 
an aggressive, rapidly fatal leukemia. 

We are coupling analysis of genetic data from large patient cohorts with mechanistic 
mathematical modelling and in vitro and in vivo T cell dynamics experiments to gain insight into 
what determines the clinical outcome of viral infection. We have found that receptors called KIRs 
alter immune CD8+ T cell dynamics in vitro, we hypothesise that this tips the host-pathogen 
balance and strengthens control of chronic virus infection.   Our data suggest that engagement of 
KIRs enhances the CD8+ T cell response against HIV-1, HCV and HTLV-1 and is a significant 
determinant of clinical outcome in all three viral infections1,2. We are now extending this work by 
quantifying the relationship between KIR genotype and immune cell dynamics in humans in vivo. 
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