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Objective: Understanding the functional characteristics of the cerebellar nucleus remains crucial in brain 
studies, considering the motor and nonmotor functional roles of the cerebellum. The cerebellar nucleus (CN) is 
divided topographically by Olivo-cortical projections into lobular compartments. However, after identifying 
different electrophysiological properties of zebrin positive and negative Purkinje cells that classically 
demarcate the cerebellar cortex into longitudinal stripes, it is eminent to understand the topographic divisions 
of the CN beyond lobular compartments. We tried to clarify specific stripe topographic arrangement in the 
lateral nucleus (LN) by mapping termination areas of labeled Purkinje cell axons originating from specific 
stripes within different lobules.  

Methods: After craniotomy, dextran amine conjugated with Alexa Fluor 546, anterograde and retrograde 
tracers (about 10 nl) were injected into Purkinje cell layers of specific hemispheric stripes in anesthetized 
Aldoc-Venus mice. After a survival of 7 days, serial sections were cut from the dissected brain and images 
digitalized. We identified the injection site in lobules and longitudinal zebrin stripes. Purkinje cell axon 
termination areas were mapped in the cerebellar nuclei and then reconstructed in the three-dimensional model 
to compare their positions in the LN. In addition, we mapped retrogradely labeled neurons in the inferior olive 
to confirm the topographic relationship.  

Results: So far, we mapped 70 cases of injections into the neighboring major hemispheric lobules; simplex 
lobule, crus I, crus II, and paramedian lobule. Simplex lobule, crus II and paramedian lobules projected to 
partly overlapping areas in the dorsal part of the LN. Crus I projected to the ventral part of the lateral nucleus. 
In both groups, the most lateral zebrin-positive (Z+) stripe (stripe 6+//7+) projected to the rostral part of the LN, 
while the next most lateral Z+ stripe (5+//6+) projected to the caudal part of the LN. 

Discussion: The results indicated that the LN has a patterned lobular and stripe topographic arrangement; 
where crus I has a distinct neuronal connection pattern from the neighboring hemispheric lobules. This 
occurrence aligns with the idea that crus I is the particular hemispheric lobule more involved in cognitive 
function in the rodent cerebellum, presumably equivalent to crus I and crus II in the human and primate 
cerebellum, and has a corresponding stripe arrangement. 

 


