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• Single Cell RNA Sequencing:  transcriptional profiling of thousands of 
individual cells 

• Our goal is to model neurodegeneration in brain organoids by single 
cell RNA sequencing 

• We aim to understand the different types of cells present in brain 
organoids, and how they differ 

• We aim to compare differences in gene expression between control 
and mutant brain organoids, and analyze which processes they affect

• Filtered single-cell expression dataset given to us by our sponsor 
• Organoids vary across different cell lines control vs. mutant and age 
• Quality control performed to remove low quality cells, but batch effects are 

still present 
• Size: ~76k cells, ~22k genes 
• Sparse: many genes are rarely registered

Cell clusters labelled with cell types corresponding to marker genes they differentially express

Relative frequencies of cell types in control vs. mutant 

• Cell identification:  We labeled most clusters with likely cell types 
and found almost all expected types of brain cells 

• Ontology analysis: Found gene ontologies impacted in the 
mutant group which align with existing research and suggest other 
effects. 

• Cell Trajectory (Pseudotime) analysis: Visualized arrangement 
of cells according to their developmental stage in biological 
processes, and found that organoids continue to develop through 8 
months

• Key ontologies upregulated in in the mutant line 
were neuron projection development, regulation of 
nervous system development, positive regulation of 
neuron death, and negative regulation of 
microtubule polymerization or depolymerization. 

• Downregulated ontologies included translation 
and ribosome function, protein folding 

Downregulated ontologies: two-line mutation
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