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Project Summary: 
Bluetongue virus (BTV) is an arbovirus (genus Orbivirus, family Reoviridae) that is transmitted to its 
ruminant host primarily by midges of the genus Culicoides (Mertens et al., 2004). BTV causes bluetongue, a 
severe haemorrhagic and economically important OIE notifiable disease of ruminants, especially sheep. In 
its ruminant host, BTV is known to target certain subsets of migratory leukocytes such as monocytes, 
certain subpopulations of T cells and more recently B cells (Darpel et al., 2012; Melzi et al., 2016). 
However, identifying specific infected cellular subsets in the blood or organ suspensions from infected 
animals has so far been hampered by the overall low number of infected cells as a proportion of total cell 
population, making normal flow cytometry protocols less effective as a tool. Here, we propose to address 
specific scientific questions by developing a flow cytometry based cell sorting protocol utilising the 
FACSAria cell sorter. For example, BTV replication dynamics are currently inferred from data obtained in 
model cell lines, which are not representative of natural target cells. Therefore, it is unknown if BTV 
replication follows similar patterns in these natural target cells. Additionally, we are lacking the ability to 
estimate BTV strain virulence ex-vivo as replication characteristics of avirulent and virulent strains in cell 
lines do not mirror the respective strain behaviour in-vivo. However, such strains may display a different 
replication behaviour in more relevant primary natural target cells, which would greatly enhance our 
ability to identify virulence markers of BTV strains. 

Details: 
The objective of this project is to use the FACSAria cell sorter to initially develop protocols to sort 
uninfected mononuclear cell populations into specific subsets. The survival and performance of positively 
selected cell populations (target cells directly labelled with antibodies) or negatively sorted cultures 
(depletion of non-relevant cells) can be compared. The student will then investigate the hypothesis that 
virulent and avirulent BTV strains display varying replication dynamics and induce different cellular fates in 
natural ruminant target cells through a series of time course infection experiments. Virus replication will be 
quantified by real-time qPCR and titration, while viral protein synthesis will be visualised by confocal 
microscopy. Subsequently, cell sorting protocols will be adapted to sort BTV infected cells. This will allow 
quantification of virus production of specific cell subsets becoming infected in heterogeneous populations 
as sorted cells can be assessed separately (e.g. by qPCR). If successful, mononuclear cells obtained directly 
from BTV-infected sheep can be sorted and processed for virus detection as several BTV in-vivo studies are 
scheduled throughout the project. The obtained data would further clarify the relative importance of 
specific cell subsets in the pathogenesis of BTV. The student will be supervised by a postdoctoral scientist 
with highly relevant experience in BTV infection time courses, viral detection and confocal microscopy 
while the FACS sorting will be under the additional supervision of Dr Moffat as manager of the flow 
cytometry facilities. Depending on the student’s interests, the project is readily extendable to other 
important scientific questions such as the difference between BTV strains generated in mammalian or 
insect cell cultures. 
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