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2. DESCRIPTION OF THE COLLABORATIVE PROJECT 
 

 
The cerebellum plays a key role in learning‐dependent timing. For example, during classical Pavlovian 
conditioning or during training of compensatory movements we can learn new motor skills with 
appropriate timing in the millisecond range. After such training, the cerebellum is even able to create timed 
signals that can make up for delays in the motor plant and the brainstem system controlling the 
movements. However, how exactly the cerebellum is doing this is not clear. Here, we propose to test the 
hypothesis that the excitatory interneurons in the granular layer of the cerebellum, the so‐called unipolar 
brush cells (UBCs), are required for learning‐dependent timing by creating diversity of temporal codings. 
This diversity of signals in turn will allow the climbing fiber signals in the molecular layer to precisely select 
the signals that are needed in a particular temporal context. To test our hypothesis we will create 
transgenic mice in which neurotransmitter release from UBCs is selectively blocked (objective 1), we will 
test these mice by investigating their ability to reverse the phase of their compensatory eye movements, 
which is controlled by the vestibulocerebellum (objective 2), and we will model how activities of different 
cell types in the vestibulocerebellum are controlled by the UBCs in their network (objective 3). The first 
objective of the project will be performed by the Basel group (Biozentrum), which has expertise in 
cell‐specific genetic labeling and silencing methods; The second objective of the project will be performed 
by the Amsterdam group (NIN), which has developed the relevant eye movement tests involved and which 
is capable of identifying the electrophysiological correlates of this behavior; and The third objective of the 
project will be performed by the Freiburg group (BCF), which has wide expertise in neural network 
modeling studies. 
 
 
 
 

 
 
3. REQUIREMENTS FOR THE FELLOWSHIP 
 
 
Preferably, the student should have a general background in neuroscience. This means that the student 
should be familiar with molecular neurobiology (objective 1), systems physiology (objective 2) and 
computational neuroscience (objective 3). 


