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Overview

1 Rstudio & Rmarkdown

2 Count Matrix & Normalization

3 Exploratory Analysis

4 Differential Expression

5 Functional Analysis



The results from your Vampirium intervention study have come back. 
Excellent! You rub your hands and do an evil laugh, then you consider 
how you can analyse your data.

• How do you need to prepare your data for analysis?
• What kind of exploratory analysis can you do?
• What do you learn from exploratory analysis?
• Which contrasts would you like to analyse in the following differential 

expression analysis?
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Table discussion – Recap Day 2



• X-axis: mean expression of gene
• How strongly expressed a gene is

• Y-axis: LFC

• Difference between condition B/A

• Does not account for dispersion

• LFC from low count genes are very noisy
• 2/1 != 200/100
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MA plot



The log fold change is calculated by comparing the mean expression of gene A in a 
condition (i.e. over/under-expression) versus a control.

Not all means are created equal!

• Within group variance

• Lowly expressed genes might show 
large FC from a small difference in 
mean
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LFC and dispersion



MA plot before shrinkage
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MA plot: LFC Shrinkage

MA plot after shrinkage
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LFC Shrinkage

Use shrunken LFCs for:

• Gene set enrichment Analysis 

(GSEA)

• Subsetting significant genes

• Comparing LFCs between 

conditions in the same experiment

• Reporting in papers (can put both)

MA plot after shrinkage



Genes more expressed in 
treated cells (LFC  > 1)MA plot

Base mean
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• Heatmap of normalized expression 
counts

• Select a set of genes you are interested 
in!

• Here up-regulated genes (LFC > 1) in 
stimulated vs untreated cells

• Scaling is used for visualization only,   
NOT for downstream analysis!

9

Heatmap
Heatmap of top 50 UP DE genes
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𝒔𝒄𝒂𝒍𝒊𝒏𝒈 =
𝑥 −𝑚𝑒𝑎𝑛

𝑠𝑑



10

Exercise

Let’s visualize our DEA results!

Notebook:
• 07c_DEA_visualization.Rmd
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