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Single cell RNA sequencing:

üSingle cell RNA sequencing (scRNA-

Seq) allows analysis of samples, e.g.

tissues at high resolutions

ü In contrast to bulk RNA-Seq, scRNA-

Seq does allow the detection of

cellular heterogeneity, cell types and

gene expression of specific cells that

are masked in bulk RNA-Seq

üProtocols developed in the early

stages (2009 Tang et. al) only allowed

analysis of a few cells

üNewer protocols such as Drop-Seq

lowered costs and increased

throughput allowing analysis of up to

thousands of cells per run

Processing scRNA-seq data with WASP 

Bioinformatic analysis of single cell RNA sequencing data

Pre-Processing:

üQuality control of reads using FASTQC

üReads are mapped to reference genome using STAR

üCounting of reads mapping to genomic features

with featureCounts

üDemultiplexing reads to their cell of origin

üCounting unique mRNA fragments (UMI) per 

genomic feature

Post-Processing:

üSteps performed using R packages

üQuality control & normalization

üDetection of highly variable genes

üDimension reduction (PCA, t-SNE, UMAP)

üClustering of cells and characterization of clusters, 

detection of differential gene expression, é

üVisualization of results
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üPre-processing is performed using a

snakemake workflow

üUsers only have to provide reference

genome, annotation and the FASTQ file(s)

üMetrics for each step are presented as an

interactive R-Shiny web page

üAfter processing, users can select the

number of cells to proceed

üAs final result the pre-processing

pipeline generates a gene expression

matrix

üAll dependencies (Tools and packages)

can simply be installed via Conda

üFurthermore, a Docker container

running the pre-processing is available

üPre-Processing of ~100M reads running

on 8 cores takes less than 3 hours

üPost-processing is performed using a variety of designated R packages

üVisualizations of all analysis steps are presented as an interactive R-Shiny

web page

üWASP provides an automated workflow for unexperienced users and a

manual workflow

üThe manual workflow allows the user to choose parameters for each step

and directly shows the impact in R-Shiny

üAll dependencies (Python, R and packages) can be installed for Windows

and Linux

üFurthermore, a Docker container running the post-processing is available

üPost-Processing of 1,000 cells running on a standard PC/Laptop takes

~5min

Workflow

üAnalysis starts with the FASTQ file(s) containing the raw reads obtained from sequencing

and ends with detection of cellular clusters, differentially expressed genes and marker genes

including visualizations

üThis workflow can be separated into two major steps:

ü Pre-Processing ïProcessing of raw reads to a gene-expression matrix

ü Post-Processing ïProcessing of gene-expression matrix to cellular clusters, characterization of

subclusters, marker-genes, visualization of results
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Processing of single cells
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üAutomated processing of high-throughput scRNA-seq data

ü Interactive browsing of results with high-quality graphics

üEasy usability, reproducible results and a fast analysis

üUser-provided reference genome, annotation and FASTQ file(s)

üé or directly start with a gene expression matrix

üLocal installation possible, Docker container planned

WASP key features


