
Week 12: In-Class Exercise 

The goal is to analyze RNA-seq data in R. Split into three groups. Each group will use a different 

technique, and we’ll compare results at the end of class. The analysis techniques are EBseq, DEseq2 and 

EdgeR. All of these packages are implemented in R, and they are available through Bioconductor (see 

bioconductor.org).  

We will work with data from the Gulf pipefish, Syngnathus scovelli. Male Gulf pipefish have a brood 

pouch, and males become pregnant when females deposit eggs into their pouches. The brood pouch 

consists of a protective outer epithelial layer, and male tissue develops and surrounds the embryos 

during the pregnancy. This dataset used brood pouch tissue from 5 pregnant and 5 non-pregnant males, 

so we are interested in “male pregnancy genes”, whose expression changes as a consequence of the 

pregnancy.  

The methods involved RNA extraction, preparation of cDNA libraries (i.e., DNA fragments corresponding 

to messenger RNAs), and sequencing on an Illumina sequencer. Each individual male had a unique 

barcode, so the sequencing reads were sorted by male. Reads were then mapped to the Gulf pipefish 

genome, using the Cufflinks pipeline, which eventually provides an estimated read count for each 

annotated gene. All of these differential expression approaches use read count data. 

 

All Groups: 

Install Bioconductor: Right click R when you start it and select “Run as Administrator”. Type: 

 source(“https://bioconductor.org/biocLite.R”) 

Download the files for this exercise: 

 pipefish_pouch_counts.csv 

 pipefish_coldata.csv 

 ssc_2016_12_20_cds_nr_blast_results.xlsx 

 

EdgeR Group: 

To install EdgeR type: 

 biocLite(“edgeR”)  

 biocLite(“locfit”) 

Now to run the differential expression analysis, follow the steps on the bioconductor EdgeR website: 



https://bioconductor.org/packages/release/bioc/vignettes/edgeR/inst/doc/edgeRUsersGuide.pdf 

Skip to section 1.4, Quick Start, in the EdgeR User’s Guide. EdgeR expects read counts for each coding 

sequence, so use “pipefish_pouch_counts.csv” as your input file. 

 

EBSeq Group: 

To install EBSeq: 

 biocLite(“EBSeq”) 

Run the differential expression analysis by using the instructions here: 

http://bioconductor.org/packages/release/bioc/vignettes/EBSeq/inst/doc/EBSeq_Vignette.pdf 

Scroll down to section 4, Quick Start, and use the directions for “Gene level DE analysis (two 

conditions)”. Also consult “joneslab_rnaseq_pipeline.pdf”. EBSeq also prefers counts, so use 

“pipefish_pouch_counts.csv” as your input file. 

 

DEseq Group: 

To Install DESeq2: 

 biocLite(“DESeq2”) 

Run the differential expression analysis using the instructions here: 

https://bioconductor.org/packages/release/bioc/vignettes/DESeq2/inst/doc/DESeq2.pdf 

You will need “pipefish_pouch_counts.csv” and “pipefish_coldata.csv”. Start with section 1.3.3, “Count 

matrix input”. 

 

All Groups: 

Make a list of your top 10 differentially expressed genes, and look up their blast hits in the Excel 

spreadsheet entitled “ssc_2016_12_20_cds_nr_blast_results.xls”. If you have time, calculate the fold 

change for each gene and indicate whether it is up or down in pregnant males. We will compare results 

at the end of class. 

https://bioconductor.org/packages/release/bioc/vignettes/edgeR/inst/doc/edgeRUsersGuide.pdf
http://bioconductor.org/packages/release/bioc/vignettes/EBSeq/inst/doc/EBSeq_Vignette.pdf
https://bioconductor.org/packages/release/bioc/vignettes/DESeq2/inst/doc/DESeq2.pdf

