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shRNA-seq  

analysis in Galaxy 

http://elements.eaglegenomics.com 

Elements of Bioinformatics 
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http://elements.eaglegenomics.com 

Elements of Bioinformatics 

We author a range of R/Bioconductor 

packages tailored for genomics research 
 

limma 

edgeR 

crlmm 

Rsubread 

Typical R script… 
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Compile script into a report 

From scripts to Galaxy tools 

Search for ‘shRNAseq’ on Tool Shed 
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 Representation of shRNAs within a 
pool can be established by sequencing 
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Amplicon sequencing (A) Overview of shRNA sequencing

Illumina P7 

Loop 

complementarity 

Illumina P5 

Reverse 

complementarity of 

  remirp gnicneuqes       Flanking 

complementarity 

gDNA

Hairpin sequence 

Sample index sequence 

sample index   hairpin sequence 

Millions of short 

sequences with

known format

available in

fastq file

1     5               38                       56
Base position in

sequence read
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Summary of edgeR workflow 

(D) Fold-change versus abundance

(B) Summary of edgeR workflow

Data Import

Quality Assessment,

Plotting & 

Normalization

processHairpinReads

plotMDS

plotBCV

plotSmear

calcNormFactors

estimateDisp

exactTest

glmFit

glmLRT

topTags

Differential 

Representation

Analysis

Gene-level

Analysis
camera

roast

Step Function

Robinson, McCarthy, Smyth (2010) Bioinformatics 

Dai et al. (2014) [in preparation] 

Input files for shRNA-seq 

analysis 
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Input files for shRNA-seq 

analysis 

Input files for shRNA-seq 

analysis 
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Demo 

•  Analyse data from Zuber et al. (2011) Nature 

•  AML mouse model 

•  ~ 1000 shRNAs (3-6 per gene) targeting 

known chromatin regulators 

•  Samples taken at Day 0 and Day 14.  Hits 

identified by comparing hairpin abundance 

between these two time points, and looking 

for shRNAs that drop out over time 
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Counts per hairpin
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Wu et al. (2010) Bioinformatics 
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Future work: RNA-seq 

analysis workflow 

•  Goal is to put together a workflow that 

uses WEHI developed tools:  

– subread for mapping short reads to the 

genome 

–  featureCounts to obtain gene-level summaries 

in each sample 

–  limma-voom to perform differential expression 

analysis 
Liao et al. (2013) Nucleic Acids Res 
Liao et al. (2013) Bioinformatics 
Law et al. (2014) Genome Biology 
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