
The Evolution of the Insect Blood-Brain Barrier: Structure and Function 

Project description: 
The function of neurons depends upon the fluid that surrounds them. Consequently, changes to 
this fluid caused by food, drugs or diseases can affect behaviour. To prevent or limit this, nervous 
systems are surrounded by a selectively permeable blood brain barrier (BBB). Insect herbivores 
are often exposed to plant toxins, whilst those feeding on blood or nectar are not. Thus, insect 
BBBs may have evolved in relation to their feeding ecologies. 
 
BBB evolution has important implications because it determines whether nutrients and toxins 
(including pesticides) reach neurons. Understanding the differential permeability of insect BBBs 
to pesticides is important, both for optimising control strategies for pest insects and 
understanding the potential impact of pesticides on beneficial insects like pollinators. 
 
This project will study a phylogenetically-targeted selection of species to gain insight into BBB 
evolution across insects, with a focus on bees (due to their ecological and economic importance) 
and ants (due to their dietary diversity). BBB structure and function will be characterised using a 
range of techniques including TEM, confocal imaging, and in vivo electrophysiology. These 
features will be mapped onto a phylogeny to determine how they have changed during evolution.  
 
The project incorporates aspects of neuroscience, evolutionary biology and ecology to produce 
fundamental insights that also have important applied implications for integrated pest 
management and pollinator declines, and providing outstanding interdisciplinary training. 

 
For further queries contact Project Supervisor Dr Jeremy Niven (J.E.Niven@sussex.ac.uk).  
 
To be considered complete online application 
http://www.sussex.ac.uk/study/pg/applying/2015entry 
Apply for September 2015 entry. Mention name of supervisor in “suggested supervisor” section. 
In funding mention sponsored or seeking funding. In Award details mention School of Life 
Sciences funded studentship. Include brief statement of interest (upto 2 pages), CV, two 
academic references, UG/PG transcripts (if you have already graduated), IELTS results if 
currently residing in EU or haven’t got a degree from UK institute. The studentship is for 3.5 
years (full fee waiver, stipend Research Council equivalent rate). Only full time students will be 
accepted. 
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