RNA-Seq Workshop
Using Tuxedo and Trinity for
Transcript Reconstruction and
Analysis

Software and Data Installation Using
VirtualBox

Download and Install VirtualBox
http://virtualbox.org
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VirtualBox

Welcome to VirtualBox.org!

VirtualBox is a powerful x86 and AMD64/Intel64 virtualization product for
About enterprise as well as home use. Not only is VirtualBox an extremely
feature rich, high performance product for enterprise customers, it is also
the only professional solution that is freely available as Open Source
Downloads Software under the terms of the GNU General Public License (GPL)
version 2. See "About VirtualBox" for an introduction.

Screenshots

Documentation
Presently, VirtualBox runs on Windows, Linux, Macintosh, and Solaris

End-user docs hosts and supports a large number of guest operating systems including

Technical docs but not limited to Windows (NT 4.0, 2000, XP, Server 2003, Vista,
Windows 7), DOS/Windows 3.x, Linux (2.4 and 2.6), Solaris and

Contribute OpenSolaris, 05/2, and OpenBSD.

Community

VirtualBox is being actively developed with frequent releases and has an
ever growing list of features, supported guest operating systems and
platforms it runs on. VirtualBox is a community effort backed by a
dedicated company: everyone is encouraged to contribute while Oracle
ensures the product always meets professional quality criteria.
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Download the RNA-Seq Workshop
Virtual Machine (VM) Image and Related Materials

http://trinityrnaseq.sourceforge.net/rnaseq workshop.html

& - C [ trinityrnaseq.sourceforge.net/rnaseq_workshop.html o a =

RNA-Seq Workshop

Do you want to learn the basics of how to analyze RNA-Seq data, including genome-based and genome-
free transcript reconstruction and differential expression analysis? Below, we provide materials to help
get you started. A VirtualBox virtual machine image is provided that includes several popular tools for
analyzing RNA-Seq, including Tuxedo for genome-based and Trinity for genome-free RNA-Seq studies,
and small sample (simulated) RNA-Seq data sets. Hands-on tutorials are provided to guide users in a
step-by-step analysis of these data. Note, the only purpose of these simulated data is to give the user
hands-on experience in using the various analysis tools and be sufficiently small in size such that the
data can be processed on an average desktop computer in a small amount of time (minutes rather than
hours). Future work may have an increased focus on learning interesting biology from real data sets, in
addition to familarizing users with use of these applications.

To get started, you must first install VirtualBox and import the Ubuntu Linux image provided that’s
preinstalled with the required data and software. A basic installation guide with screenshots is
provided. VirtualBox should allow a user to experiment with this Ubuntu Linux from within their own
operating system, including from Mac or Windows operating systems.

The accompanying Trinity and Tuxedo walk-throughs are available from the Trinity ftp site at:
http://sourceforge.net/projects/trinityrnaseq/files/misc/ RNASEQ WORKSHOP/.

In summary, these are the requirements:
DOW n IO a d Install Virtualbox from http://virtualbox.org
Download the Ubuntu Linux image with pre-installed software and data. (Ubuntu_RNASeqWorkshop.ova)
Install the Ubuntu image following these instructions.
Run through the Trinity and/or the Tuxedo tutorials.

Materials
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Note: This is the installation guide mentioned above.

Run VirtualBox and Import Appliance
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Next, click the ‘Open appliance...” button

Oracle VM VirtualBox Manager
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Appliance to import

VirtualBox currently supports importing appliances saved in the
Open Virtualization Format (OVF). To continue, select the file to
import below.

Hide Description Go Back Continue

Select the Ubuntu_RNASeqWorkshop.ova file you downloaded earlier.

(note, the .ova file may be named differently depending on workshop VM release)
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Click ‘Continue’
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Appliance to import

VirtualBox currently supports importing appliances saved in the
Open Virtualization Format (OVF). To continue, select the file to
import below.

Open appliance... ...cuments/Ubuntu_RNASeqWorkshop.ova

[ Hide Description | | GoBack | [ Continue |

Click ‘Import’
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Appliance settings

These are the virtual machines contained in the appliance and the
suggested settings of the imported VirtualBox machines. You can
change many of the properties shown by double-clicking on the
items and disable others using the check boxes below.

4 Description | Configuration
' Virtual System 1
&8 Name Ubuntu_RNASegAnaly...
@3 Guest OS Type Ubuntu
cPU 2
RAM 4096 MB
7 USB Controller ™

[ | Reinitialize the MAC address of all network cards

| Restore Defaults | | GoBack | [ Import |




This import step can take a few minutes.
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Select the Ubuntu_RNASeqWorkshop entry on the left, and click the Start button at top.
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e Name: Ubuntu_RNASeqWorkshop
Operating System: Ubuntu

System

Base Memory: 4096 MB Ubuntu_RNASeqWorkshop

Processors: 2

Boot Order: Floppy, CD/DVD-ROM, Hard Disk

Acceleration: VT-x/AMD-V, Nested Paging,
PAE/NX

Display

Video Memory: 12 MB
Remote Desktop Server: Disabled

(O Storage

Controller: IDE
Controller: SATA
SATA Port 0: Ubuntu_RNASeqWorkshop-disk1_1.vmdk (Normal, 15.00 GB)

{» Audio

Host Driver: CoreAudio
Controller:  ICH AC97

& Network
Adapter 1: Intel PRO/1000 MT Desktop (NAT)

[’ USB
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Ubuntu Linux should load. Click the ‘terminal’ icon on the left to open a terminal window.

shop [Running

ubhtu File Edit View Go Help = 1ty €) 12:43PM %
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Terminal window should appear.

Ubu RNASeqWorkshop [Running
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Enter the rnaseq_workshop_data/ directory, and update the contents:

(note, may be rnaseq_workshop_{year}/ in newer versions )

Ubuntu_RNASeq\

hop [Running]
Termin: File Edit View Search Terminal Help

Terminal

@ ubuntu@ubuntu-virtualBox % cd rnaseq_workshop_data/
ubuntu@ubuntu-virtualBox % svn up
Updating '.':
cummeRbund.demo.R
U docs/Tuxedo_workshop_activities.docx
U docs/Trinity_workshop_activities.docx
U runTuxedoDemo.pl
Updated to revision 2563.
ubuntu@ubuntu-VvirtualBox % I

Data and demo scripts provided:

Ubuntu_RNA!

rkshop [Running]

Ubuntu Desktop

ubuntu@ubuntu-virtualBox % 1ls

cleanme.pl genes.cdna.gz genome.3.ebwt.gz genome.rev.2.ebwt.gz
condA.left.fa.gz genes.gff3 genome.4.bt2.gz __runCummeRbund.R
condA.right.fa.gz genes.pep.gz genome.4.ebwt.gz runTrinityDemo.pl
condB.left.fa.gz genome.1.bt2.gz genome.fa.fal runTuxedoDemo.pl

cummeRbund.demo.R genome.2.bt2.gz genome.rev.1.bt2.gz
genome.2.ebwt.gz genome.rev.1l.ebwt.gz
genome.3.bt2.gz genome.rev.2.bt2.gz
ubuntu@ubuntu-virtualBox %

-

-

5 condB.right.fa.gz genome.l.ebwt.gz genome.fa.gz trinity_out_dir
( «2

Lots of files, but the most important data files used here are:
* Paired-end RNA-Seq reads for two conditions (A, B):

* condA.left.fa and condA.right.fa

* condB.left.fa and condB.right.fa
* Genome sequence:

* genome.fa



Notes on the VM configuration

* All required software tools come pre-installed

— Transcript reconstruction:

* Trinity and Tuxedo (bowtie, tophat, cufflinks, cuffdiff,
cummeRbund)

— Visualization
* |GV
— Utilities leveraged during RNA-Seq processing and
analysis:
* samtools, GMAP, R/Bioconductor, etc.

Notes on the VM Environment

* All required software tools are available via the PATH
setting. (so just type ‘tophat’ or ‘cufflinks’ at the
command prompt).

* Additional environmental variables are set to facilitate
access to Trinity and IGV

» STRINITY_HOME = /path/to/Trinity/installation/directory
* SIGV = /path/to/IGV/installation/directory

These environmental variables are used throughout the hands-on tutorials.



Automating Tutorial Execution

*See documents for hands-on activities for Trinity and Tuxedo

Automating Trinity Activities:

% runTrinityDemo.pl

Automating Tuxedo Activities:

% runTuxedoDemo.pl



