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School/Department: Department of Neuroscience, Erasmus MC, Rotterdam 
 
 

Project Title: In vivo imaging and optogenetic stimulation of the dynamic 
organization of neuronal network activity in the cerebellum 

Abstract: The cerebellum integrates sensorimotor and cognitive information. Its 
neuronal circuitry topographically connects with the inferior olive 
forming well-organized modules, each of which acts as a functional 
unit. Recently, we showed that cerebellar modules differ in their 
intrinsic properties showing different firing frequencies (Zhou et al., 
2014). For the current project we will investigate for each individual 
module in Crus I and II of the cerebellum which sensory input can 
modulate its activity and which motor output can be controlled by this 
activity. Using in vivo two-photon Ca2+ imaging we will record how 
different sensory inputs and behavioral tasks dynamically modulate 
the formation of neuronal ensembles in the cerebellar cortex. You will 
relate these findings to the anatomical connections of the recorded 
neurons, directly linking structure and function. In the second part of 
your project you will use optogenetic stimulation of the functional 
modules to further test the functional relevance for sensorimotor 
processing and cognition. More specifically, with our modern 
equipment we are able to stimulate specific spatiotemporal patterns 
of Purkinje cell activity, resembling the patterns that we can observe 
following the two-photon Ca2+ imaging described above. Thereby, we 
can elucidate to what extent the patterns of activity observed under 
the first part of the project will be sufficient to elicit the behavior they 
can be correlated with. By combining various fundamental 
approaches to shed light on current enigmas of cerebellar 
processing, we hope to clarify the role of the cerebellum in health and 
disease. Our lab is one of the most influential research groups for 
studying cerebellar function in the world. We have a strong expertise 
in multidisciplinary neuroscience ranging from molecular 
neurobiology, cell and systems physiology, and computational 
neuroscience up to behavior and clinical studies. 

Requirements of 
candidate: 

Background: We expect you to be motivated to study cerebellar 
networks. You are creative and intelligent and you are not afraid to try 
something new. Ideally, you have experience with imaging, animal 
behavior and/or computer programming. 
 
Master degree: Yes 
IELTS Grade: 7.0 (minimal 6.0 per component) 
or 
TOEFL: 100 (minimal 20 per component) 
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Supervisor 
information: 

Prof. dr. C.I. De Zeeuw 
c.dezeeuw@erasmusmc.nl 
www.neuro.nl 
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