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Basic concept of single cell RNA-seq
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Why consider performing scRNA-seq?

• scRNA-seq permits comparison of the transcriptomes of individual 
cells. Therefore, a major use of scRNA-seq has been to assess 
transcriptional similarities and differences within a population of 
cells, with early reports revealing previously unappreciated levels of 
heterogeneity, for example in embryonic and immune cells



FACS (fluorescence activated cell sorting)



Laser capture microdissection (LCM)



Droplet based single cell RNA sequencing



Droplet based single cell RNA sequencing



doi:10.1126/science.abl4896



However, there are limitations in scRNA-seq:

• low capture efficiency (~8% mRNAs in a cell were captured)

• higher level of technical noise than bulk RNA-seq data

• multi-cells in a droplet (doublet)

• dead cells (high proportion of mitochondrial RNAs)



Standard scRNA-seq data analysis
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Read alignment (similar to bulk RNA-seq)



Pereira et al., bioRxiv, 2021

Asc-Seurat – Analytical single-cell Seurat-based web application

v2.1 May 26, 2021





Web-based scRNA-seq data analysis tool

Tool name Published on Journal name Data Need registration

SingleCAnalyzer 23 May 2022 Frontiers in Bioinformatics FASTQ yes

ICARUS 10 May 2022 Nucleic Acids Research gene-cell 
count matrix no

SC1 5 Aug 2021 Journal of Computational Biology gene-cell 
count matrix no
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Download gene-cell matrix from database

Single Cell DB











Droplet based single cell RNA sequencing
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Dimensionality reduction

• PCA (principal component analysis)

Visualization:
• tSNE (t-distributed Stochastic Neighbor Embedding)

#2008 #old #slow

• UMAP (Uniform Manifold Approximation and Projection)
#2018 #new #fast
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