Technical Note: RNA Analysis
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RNA Sequencing Analysis Using TopHat

The Tuxedo Suite, comprising Bowtie, TopHat, and Cufflinks, is widely adopted for RNA
sequencing analysis, and can be run in multiple modes.

Tuxedo Suite

The Tuxedo suite is a free, open-source collection of applications

that has been widely adopted as analysis toolset for differential gene
expression, discovery of splice forms, and fast alignment of short
reads. Some of the applications used in RNA sequencing analysis are
the following:

e Bowtie' is an ultrafast, memory-efficient aligner for large sets of
short reads.

e TopHat? uses using Bowtie to align RNA-Seq reads to mammalian-
sized genomes, and then analyzes the mapping results to identify
splice junctions between exons.

e Cufflinks® assembles transcripts, estimates their abundances, and
tests for differential expression and regulation in RNA-Seq samples.

The RNA Sequencing analysis can either be run using the command
line or the workflow manager Galaxy.

Command Line

The various applications in the Tuxedo suite all have their instructions
for using the command-line interface. You can use these, but you will
need to understand where one application ends and the other starts.
To make it easy for you, we have generated a guide that covers the
entire workflow for RNA Sequencing, which can be downloaded from
lllumina’s website:

http://www.illumina.com/documents/products/technotes/RNASegA-
nalysisTopHat.pdf

Before running TopHat from the command line, you need to install the
various applications on one of your servers. The same TopHat User
Guide also provides installation instructions for all the applications in
one place.

Galaxy

Galaxy (galaxy.psu.edu) is a web-based, open-source workflow
manager with a thriving user base, documentation videos, and public
forums for community questions*®. Galaxy provides a workflow for
running TopHat and associated applications from the Tuxedo suite:

https://main.g2.bx.psu.edu/root?tool_id=tophat
A good tutorial running TopHat through Galaxy is available here:

https://main.g2.bx.psu.edu/u/jeremy/p/galaxy-rna-seg-analysis-
exercise

Galaxy can be run using the free public server, but if you plan on
analyzing large datasets or sensitive samples, it may be better to
install your own Galaxy instance, either locally or on the cloud. This is
explained on the following pages:

http://wiki.g2.bx.psu.edu/Admin/Get Galaxy
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