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An incredible diversity of cells across human tissues

http://www.cell.com/pictureshow/skin
https://library.med.utah.edu/WebPath/webpath.html 2



A cell’s identity and fate are shaped by many features
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Single-cell RNA sequencing has grown exponentially

Svensson et al., Nature Protocols, 2018 4



Experimental design: single cell RNA-Seq

https://en.wikipedia.org/wiki/Single_cell_sequencing 5



Experimental design: single cell RNA-Seq
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Single cell transcriptomics using 10x Chromium system



There are many single-cell RNA sequencing methods
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Ziegenhain et al., 
Mol Cell, 2017



There are many single-cell RNA sequencing methods
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ScRNAseq pipeline
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ScRNAseq pipeline

Specific to scRNAseq
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Single-cell gene expression distributions are very different from bulk gene 
expression distributions



➢High power computing facilities 

➢High data storage 

➢High cost of the experiments

➢Dropouts, doublets and noisy data 

➢Lowly expressed genes might be undetected

➢High batch effect in the replicates
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Limitations
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Mouse organogenesis studied by single-cell RNA sequencing

Clustering and 
visualization of 

2,026,641 mouse 
embryo cells

Cao, J., at al., Nature 2019
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Mouse organogenesis studied by single-cell RNA sequencing

https://www.youtube.com/watch?v=cWG2CkkDcrMCao, J., at al., Nature 2019
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