ROHER’S LAB BACKGROUND

We are a young group starting its independent activity in
2010, with a solid formation in fish immunology and with the
capacity to start new collaborative and multidisciplinary projects.
Over the past decade the PI have focused her work in the study of
pro-inflammatory responses of fish macrophages with special
emphasis on LPS-TNFα pathway (Roher et al., 2008; Roher et al.,
2011). These studies provide insight into the specific features of
trout TNFα system and shed light on how fish immune system
could be modulated after bacterial or viral challenge (Mackenzie et al., 2008). By dissecting the
LPS response we have described different molecules that take part in this response in different
fish species such as eel, seabass, seabream or trout (Callol et al., 2013; Mauri et al., 2011; Ribas
et al., 2008; Doñate et al., 2007). Other input signals such as viral (Poly I:C) and bacterial
(peptidoglycan) have bee also studied during the last years and importantly, we have
demonstrated that peptidoglycan is a central stimulus in the fish innate immune response
(Mackenzie et al., 2010).
Using wide genome analysis and zebrafish as a model, we have recently completed an
analysis (Boltaña et al., 2013) showing for the first time in fish the importance of behavioural
fever in zebrafish and how fever is a synergic signal that improves the immune system
efficiency. This project is the main research line of Dr. Mackenzie and the PI has been
collaborating in his research line mainly performing the genome wide analysis (microarrays)
and the experimental design.
Our research background has allowed us to design a nanovaccine composed of a lipid
bilayer encapsulating LPS and Poly I:C. The rationale behind this vaccine is that all the fish
species are able to respond to LPS and Poly I:C and we can use this formulation to achieve high
levels of protection for virtually all fish species (Ruyra et al., 2013 and Ruyra et al., 2013
manuscript in preparation).
The major challenge now is to take the data from basic research and translate it to
obtain better vaccines. To achieve this, we need to develop novel approaches in a
multidisciplinary environment and also we need a better understanding of how fish immune
system works to integrate the data within the vaccine design.
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