
Differential Expression: Background

● Goal: determine if difference in read 
counts between samples is greater 
than natural random variation

● Assumption: if you randomly sample 
reads from a population of transcripts, 
the read counts should follow a 
Poisson distribution



Differential Expression: Background
● Problem: Poisson distribution assumes 

that variance = mean

● Variance in read counts is actually very 
high, esp for highly expr genes = 
overdispersion

● Negative binomial approach allows for 
more variance (noise) in RNAseq data = 
includes dispersion parameter

Jesse Lipp, BIORAMBLE  blogAnders & Huber, 2010
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Differential Expression Analysis

Schurch et al 2016 

http://rnajournal.cshlp.org/content/22/6/839.long
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Differential Expression Analysis

● Different tools give different answers

Cohen & Li 
https://github.com/ljcohen/ECE221_final_project/blob/master/Cohen_Li_ECE221_review-differential-gene.pdf 
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Differential Expression Analysis: Many Tools, Many Answers

Schurch et al 2016 

Trade-offs between:
- false positive rate
- true positive rate 
- statistical power

http://rnajournal.cshlp.org/content/22/6/839.long
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Differential Expression Analysis: edgeR and DESeq2

Love, Huber, & Anders 2014

What about with even 
fewer replicates?

https://genomebiology.biomedcentral.com/articles/10.1186/s13059-014-0550-8
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-014-0550-8


Differential Expression Analysis: edgeR and DESeq2

Schurch et al 2016 
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DESeq2 and shrinkage of fold changes

Mike Love, ANGUS 2017

https://osf.io/gbjhn/
https://osf.io/gbjhn/


Why shrink fold changes?

Mike Love, ANGUS 2017
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