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Project description: 

Memory processing in the brain is marked by coordinated activity within and between multiple brain regions. This 
flow of information between brain areas requires cells to fire in groups within small time windows, which allows both 
data transmission and its storage in the connections between cells.  How does the brain coordinate firing patterns to 
achieve this? It turns out that brain activity is not uniform in time but rather fluctuates rhythmically during which 
neuronal firing is tightly grouped, separated by periods of relative quiet. Such rhythms are expressed through ‘brain 
waves’ or oscillations that form a complex interleaved system, reflecting the routing of data in the brain.    

We know from previous work that changes in cortical gamma frequency oscillations (30‐100 Hz) accompany several 
cognitive functions, including memory formation. This project is aimed at understanding how cortical gamma 
coordinates neurons during learning. We have selected a texture discrimination task, in which an animal must learn 
an association between a texture and a hidden food reward. Building on previously funded BBSRC work, we have 
confirmed that the S1 is required for successful performance and identified a number of structures involved in the 
mnemonic processing of texture including S2, perirhinal and entorhinal cortex. Using state‐of‐the‐art 384 channel 
neuropixel probes we will record neuronal activity across these brain areas simultaneously while the animal learns 
and performs the task.  The goal is to describe the coding properties of neurones in these regions during learning and 
evaluate how they are temporally coordinated during network oscillations, particularly gamma.     

Alongside this work we will use optogenetics to both disrupt and enhance information flow and assess its impact on 
behaviour. Using transgenic mice, we will insert channel rhodopsin into parvalbumin positive interneurons, which are 
known to be critical to gamma generation. With this system, timed pulses of light can entrain or disrupt gamma in the 
network. In this way we will be able to assess the impact of enhanced gamma oscillations on the performance of the 
animal.  By targeting multiple brain regions, we will also be able to test directly whether gamma coordination within 
the texture memory processing system impacts how the animal learns and recalls. 


