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RESEARCH PROFILE AND PROJECT TOPICS 
 
Over 90 cell types comprise the developing human cerebellum. These cell types arise from 
the exquisite coordination of signalling cues, fate determination programs, and cell 
migration. Within the cerebellar anlage, the rhombic lip gives rise to all glutamatergic cell 
types, including deep cerebellar nuclei, granule cells (GCs) and unipolar brush cells (UBCs). In 
humans, the rhombic lip persists throughout fetal development and disappears only 
postnatally; therefore, it is especially prone to genetic and environment insults. Lesions to 
the rhombic lip during development can lead to developmental disorders, including ataxia 
and autism. Similarly, mutations in rhombic lip progenitors can lead to a specific subtype of a 
pediatric cerebellar tumor called medulloblastoma. Despite its relevance to human health, 
little is known about the epigenetic and developmental mechanisms underlying rhombic lip 
lineage decisions. 
 
The Rurainski Postdoctoral Fellow will address the epigenetic and molecular mechanisms of 
cell fate specification in the developing cerebellum and in tumorigenesis. The project will 
focus on deciphering the cell types and programs specifying the glutamatergic cerebellar 
lineage in the normal brain to directly inform our knowledge of how these processes are 
hijacked during tumor formation. The proposed experiments will rely on single-cell 
technologies (lineage tracing, scATAC-seq, and scCut&Run), mouse genetics, and human 
induced pluripotent stem cell (hiPSC)-based models. The proposed project will allow us to 
gain a better understanding of how different cell types are specified from the same 
progenitor cell in the cerebellum, how two key transcription factors change their molecular 
functions to regulate different cell states, and how pediatric tumors take advantage of these 
developmental programs to drive cancer formation. 
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