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

Project Title: Unraveling the function of cerebellar nuclear circuits in sensorimotor 
processing 

 
Abstract: Elucidating the strategies that brain circuits use for precise neural 

computation remains one of the fundamental questions in 
neuroscience. The cerebellar system is especially suited for 
approaching this question, given its highly organized neural circuitry, 
well-defined electrophysiological properties, possibilities for cell-
specific genetic manipulation, and ability to process sensorimotor 
tasks that are particularly demanding in the temporal domain. It is the 
long-term goal of our laboratory to unravel the cellular encoding 
mechanisms underlying sensorimotor processing and learning in the 
cerebellar nuclei (CN), which form the main target of the cerebellar 
cortex and the main output structure of the cerebellum as a whole. 
For this project we will address two Key objectives: 1. To characterize 
local CN circuits in vitro using state-of-the-art electrophysiological and 
optogenetic techniques and elucidate their cellular mechanisms that 
control the temporal integration of complex excitatory and inhibitory 
input patterns. 2. To unravel the in vivo mechanisms underlying 
integration of sensorimotor inputs in the CN during eye-blink 
conditioning, the model of choice for studying learning-dependent 
timing. Together, these objectives should provide not only new 
insights into the mechanisms of temporal signal processing in the 
cerebellar system, but also a general understanding of how sub- 
cortical structures can read out and integrate converging inputs and 
feedback neural computations during timing-sensitive operations in 
the brain. 

 
 

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 biology, 
biotechnology, medicine, electrophysiology, computational 
neuroscience and/or biochemistry. 
 
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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