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Infectious disease is a leading cause of morbidity and mortality worldwide, threatening 

social, economic and food security. The success of medical interventions is often dependent 

upon the stage of infection; many viral diseases have limited treatment options once clinical 

onset occurs. Furthermore, individuals infected with viral pathogens can transmit disease 

before signs appear. This is a serious threat to global human health considering the ease of air 

travel and globalization. New methods to screen and detect early disease markers are 

therefore desperately needed to better manage these threats. 

 

Viral encephalitis has a disproportionate impact compared to other pathogens; mortality is 

high and, where the patient survives, there is a greater probability of long-term debilitating 

sequelae.  

Whilst a clear need for improved diagnostic tools exists, developing strategies to identify 

early encephalitic virus infection is highly problematic. This is largely due to a lack of 

biologically-relevant models in which to study host-virus interplay for biomarker discovery 

(Figure 1).  

 

In many instances, it is not possible, for practical and ethical reasons, to develop interrogation 

systems of neuronal pathology in humans. As such, we are currently investigating how to best 

apply induced pluripotent and embryonic stem cells from “unique” species or “hard to 

obtain” cell host types, like human neurons, to develop reproducible, representative in vitro 

models of neurotropic virus infection. This will create unprecedented opportunities for 

biomarker discovery, including the analysis of small non-coding RNAs in the extracellular 

milieu and serum. This will allow the identification and characterization of novel biomarker 

signatures to develop cutting edge next-generation diagnostic devices for the early detection 

of infectious diseases.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  
Figure 1: Which of these is a suitable model 

for infection of a human neuron? In vitro 

models of Hendra Virus. Four cell types that 

are commonly used to model Hendra virus 

infection show dramatically different protein 

co-localization and budding phenotypes of 

the viral glycoprotein (G) and matrix protein 

(M). Scale bar = 10µM 
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