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Abstract
We describe a powerful and easy-to-use RNA-seq analysis pipeline that can be used for complete analysis
of RNA-seq data. It starts with raw read output of an sequencing instrument and reports lists of genes
that are found to be differentially expressed in the comparison of different cell types. It consists of
several analysis modules including Subread read alignment \[1], featureCounts read summarization \[2],
voom normalization \[3] and statistical testing of differential expression using empirical Bayes
moderated t-statistic \[4]. The entire pipeline mainly makes use of two R packages, Rsubread and limma,
both available from the popular Bioconductor project.

Procedure
1. Check the sequencing quality of RNA-seq data using 'qualityScores' function in Rsubread package. 2.
Use 'align' function in Rsubread to align the reads. 3. Use 'featureCounts' function in Rsubread to assign
reads to genes. 4. Use 'voom' function in limma package to normalize read counts and to estimate the
mean-variance relationship. 5. Use 'lmFit' function in limma to �t linear models to genes. 6. Use 'treat' \(or
'eBayes') function in limma to compute moderated t statistic for each gene for each comparison. 7. Call
differentially expressed genes using the 'decideTests' function in limma. The Rsubread package can be
downloaded from http://bioconductor.org/packages/release/bioc/html/Rsubread.html. The limma
package can be downloaded from http://bioconductor.org/packages/release/bioc/html/limma.html

Timing
The whole pipeline will take less than 8 hours to complete the analysis of an RNA-seq dataset including
100 million reads in total, on a computer with >=4 CPUs and >=8GB of memory.

Anticipated Results
Lists of genes whose expression levels are found to be statistically signi�cantly changed in different
conditions \(eg. different cell types or different treatments).
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