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Project description:  

How do we remember where we parked our car or where we left our keys? Such object in place associative memory is 
essential for everyday living and involves multiple processes operating across a network of interconnected brain regions 
including medial temporal lobe, prefrontal cortex (PFC) and thalamus.     

We have started to investigate the role of direct PFC excitatory projections to medial dorsal thalamus (MD) and have 
shown in rodents how these connections are important for retrieval of object in place memory. However, PFC also 
communicates with the MD via the thalamic reticular nucleus (TRN). The TRN is almost entirely composed of inhibitory 
interneurons and provides the single largest inhibitory control of MD. Therefore, PFC directly excites MD but also indirectly 
inhibits MD via the TRN. However, nothing is known of the role of this PFC-TRN-MD circuit.    

Therefore, the aims of this project are to determine: (i) how the PFC-TRN-MD pathway contributes to the encoding and 
retrieval phases of object in place memory, and (ii) the synaptic basis of how novel and familiar information is encoded at 
the different synapses in the PFC-TRN-MD circuit.      

In this project you will work jointly within the Bashir and Warburton labs and interact closely with the 10 postdocs, PhD 
students and technicians within our group. In the Warburton lab to address aim (i) you will use optogenetic methods (to 
selectively manipulate PFC output pathways to TRN and TRN to MD) and pharmacological interventions (to dissect 
transmitter receptors and plasticity mechanisms) to determine the role of PFC-TRN-MD circuit in encoding and retrieval 
of recognition memory. In the Bashir lab to address aims (ii) you will utilise in vitro slice electrophysiology and optogenetic 
methods to enable stimulation of selected pathways (PFC and TRN) and record from appropriate individual neurones in 
target regions (TRN and MD). Thus, you will determine how the physiology of specific synapses allows the PFC circuitry to 
process and appropriately transfer information through TRN and MD.  

Combining these different approaches will determine the synaptic and circuit mechanisms by which PFC-TRN-MD circuit 
contributes to recognition memory. Ultimately this will allow us to understand how dysfunction of these circuits 
contributes to dementias and Alzheimer’s disease. 


