
Differential expression analysis using DESeq2
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1



Differentially expressed gene(DEG) analysis
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Ying Xiong et al, 2019



Differential expression analysis with DESeq2
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https://hbctraining.github.io/DGE_workshop/lessons/04_DGE_DESeq2_analysis.html



Input data for this week
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- RNA-seq of T-cells and B-cells (5 replicates for each cell types)
- The genes whose variances of RNA-seq expression values (FPKM) among 

the samples are high were selected (501 genes)

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE51984

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE51984


Identification of DEGs using DESeq2
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• DESeq2
- test for differential expression based on a model using the negative binomial 

distribution

• Usage (in R): 
dds <- DESeqDataSetFromMatrix(countData = <read count table>, 

colData = <label table>, 
design = ~ <group attribute in label>)

dds <- DESeq(dds)



Input files for the DESeq2

6

cp /home/biguser/tutor/Session15/* .
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R code to run DESeq2
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R code to run DESeq2



Running DESeq2
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$Rscript DESeq2_update.R .readcount.txt label_table.txt Bcell_background_vs_Tcell Tcell Bcell

all 501 genes

significant DEGs



Output plots for DESeq2
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Output files for DESeq2

11

T cell Up-regulated
(B cell Down)

T cell Down-regulated
(B cell Up)



Python script to extract significant DEGs
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Number of genes highly expressed in T-cell : 85
Number of genes highly expressed in B-cell : 106



Python script to extract significant DEGs
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List of genes (symbols) that are significantly, 
differentially expressed 
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Biological signatures associated with list of genes
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