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Organoids as a model for the human brain
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What is a brain organoid?



Lessons from 
cerebral organoid 
studies of prion 
disease so far…
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Different subtypes of sCJD affect the brain differently



Single cell RNA sequencing outline
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Defining differences based on number of cells in a group or number of genes in a cell
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Combined

What cell types and how many 
of each are present
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sCJD affected pathways differ by subtype

Affected functional pathways
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Human brain organoids are a 3D model of human brain tissue generated from induced pluripotent stem cells (iPSCs), which 
are derived from skin or blood cells and can be turned into many different types of cells.

We have previously shown that brain organoids are susceptible to infection with CJD.

Single cell RNA sequencing is a new tool to look at the presence and level of all genes in each individual cell of a given tissue.

Pairing human brain organoids with single cell RNA sequencing allowed us to investigate what cellular processes are altered 
during infection with CJD, and which cells are responsible for those changes.

Brain organoids can be made to recapitulate different brain regions. Our current analysis of cortical organoids infected with
MV1 and MV2 subtypes of sCJD has identified disease related changes and subtype specific differences in genetic profiles 
within different cell types.

Additional data is now being analyzed from whole-brain organoids, and experiments are nearing completion for other brain 
region specific organoids with similar infections.

By understanding which pathways are targeted in sCJD and in which cells, we can begin to understand the disease processes 
and, potentially, how to protect those cells and pathways from disease.

Regional tropism of sporadic CJD subtypes in human brain organoids: summary
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