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Summary Humans exhibit variable outcomes when infected with identical 
pathogens for multiple reasons. We have discovered a new mechanism 
that may underpin this, in which a common virus (Cytomegalovirus) 
expresses proteins to ‘turn off’ a key part of cellular immunity. However 
different virus strains are able to do this with differential effectiveness. 
This PhD will use in vitro analysis and clinical cohorts to understand how 
these different abilities function, how they alter the capacity of the 
human immune system to control infection, and whether they can be 
used to predict disease severity.  

Description Aims and key questions. 
Humans exhibit variable outcomes following pathogen infection for 
multiple reasons including genetics, immune history and socio-economic 
factors. Understanding why outcomes diverge can lead to better 
treatments and care, improving health and wellbeing. Human 
cytomegalovirus (HCMV) has co-evolved with humans for millions of 
years and demonstrates lifelong persistence, with seropositivity ~100% 
worldwide by later life. It is the leading infectious cause of 
morbidity/mortality following congenital infection or transplantation. 
Yet some individuals are protected from disease. Understanding why this 
happens is critical to developing targeted clinical strategies and 
appropriate patient management. 
 
Cellular immunity is crucial for controlling HCMV, and HCMV therefore 
encodes a wide range of different molecules that interfere with the 
antiviral activity of this branch of host defence. We have found that 
certain combinations of these molecules are more effective at doing this 
than others. As a result different virus strains differ in how effectively 
they can ‘turn off’ the immune system. We will now use in vitro models 
and patient cohorts to investigate how these genes function on a 
molecular level, how this impacts antiviral cellular immunity, and 
whether they can be used to predict which patients will suffer from 
disease. 
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