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Project Description 

Changes in the strength of synaptic transmission represent a molecular mechanism for learning and 

memory storage in the central nervous system. Synapses are early targets of neurodegenerative 

conditions such as Alzheimer’s disease and so understanding how synapses transmit and store 

information is an essential prerequisite to examining their dysfunction in disease.  

We have developed a series of fluorescent protein based bio-sensors that allow the visualisation and 

quantification of synaptic transmission using state of the art imaging techniques. In neuronal culture 

models, we have shown that second messengers such as cAMP enhance transmitter release and this 

effect is accompanied by a prolongation of the underlying calcium signal within presynaptic 

terminals. We have now incorporated one of our ratiometric calcium sensors into a transgenic mouse 

so that it is expressed exclusively in presynaptic terminals in the CNS. We now wish to use this 

mouse strain to evaluate the role of presynaptic calcium on short and long-term plasticity at model 

synapses and the roles of diffusible anterograde and retrograde messengers on release properties. 

The successful applicant will learn a range of techniques including high speed multiphoton and 

confocal microscopy, electrophysiology and molecular biology. He or she should be highly 

motivated and enthusiastic. 
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