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Project description: 

Adult and juvenile rats and mice emit a wide range of calls, particularly at ultrasonic frequencies.  Since the discovery 
of ultrasonic vocalisation (USVs), there has been growing interest in understanding what these calls mean and whether 
they can provide insight into an animal’s affective experience. Although both species emit USVs, patterns of call and 
the extent to which we understand their biological and affective significance differs. There is huge interest in trying to 
understand what these USVs mean both within fundamental biology and applied studies of animal welfare and 
neuropsychiatric disorders.     

Our groups are in the unique position that we have expertise in both USV and methods to objectively quantify affective 
state in rodents. In this project we bring these together to investigate the relationships between different call types 
and patterns and animal’s positive or negative affective states. The planned studies will use our affective bias test 
which we have shown to be highly sensitive to individual animal’s affective experience (Stuart et al., 2013, 
Neuropsychopharmacology). We have also recently used this assay to show that tickling‐induced USVs from individual 
rats correlate with their positive affect and, not all rats like to be tickled (Hinchcliffe et al., 2020, Current Biology).   

Being able to directly correlate USVs with the animal’s affective state, as quantified using this validated method, could 
help answer fundamental questions about what these differences in call patterns mean and what factors underlie 
individual variability. We have also been able to set‐up a home cage monitoring system which we can use to record 
spontaneous USVs. This is integrated with video data of animals’ behaviour so we can now undertake much more 
detailed and sophisticated analyses of USVs in rodents and what they may mean.   

Alongside the behavioural methods for this project, the student will also use a recently developed analysis software 
called DeepSqueak. Designed to automate the analysis of USV data, this deep‐learning software also offers huge 
potential for further development and a key part of the project will be to both utilise the software to collect large call 
datasets while also providing feedback to the developers to further enhance utility of the software and interpretation 
of readouts. Integrating behaviour, USVs and computational methods, this project will provide an excellent training in 
in vivo methods and computational approaches to analysis. The student will also have the opportunity to focus the 
empirical studies towards either animal welfare research or psychiatry. 


