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Monday

Tuesday

Wednesday

Thursday

Friday

This Week

Welcome, Project Intro, Basic Galaxy Usage
NGS QualityControl

RNA-Seq - Mapping and Transcript Prediction
RNA-Seq: Differential expression and
Alternative Pipelines; SNP & Variant Analysis

SNP & Variant Analysis
Chip-Seq Analysis

Genome Assembly
Install your own Galaxy on Amazon Cloud

Customizing Galaxy, Galaxy Tool Shed, and
Wrapping Tools for Galaxy



3:30

9:10
10:30
11:30
12:30
13:30
14.00
15:00
16:30

Monday Agenda

Welcome and Intro

Basic Analysis with Galaxy

Break + an Excerise

Basic Analysis into Reusable Workflows
Lunch

Galaxy Community

NGS Data Quality Control

Break
Done



Introductions

In 50 seconds or less tell us

® your name

e your affiliation(s)

e something about your research

e something about your goals for today



Goals

1. Introduce Galaxy

2. Introduce bioinformatics concepts and formats

3. Hands-on experience

Load and integrate data

Perform bioinformatic analysis with Galaxy
Evaluate different options with Galaxy

Save, repeat, share describe and publish analyses
Visualize your results

Set up a Galaxy server in the cloud

This workshop will not cover details of how tools are
implemented, or new algorithm designs, or which
assembler or mapper or ... is best for you.



What is Galaxy?

e A free (for everyone) web service integrating a
wealth of tools, compute resources, terabytes of
reference data and permanent storage

e Open source software that makes integrating
your own tools and data and customizing for your
own site simple

e These options result in several ways to use Galaxy

http://galaxyproject.org


http://gmod.org/wiki/Computing_Requirements
http://gmod.org/wiki/Computing_Requirements

Galaxy is available ...

As a free (for everyone) web service

http://usegalaxy.org

However, a centralized solution cannot scale to
meet the analysis needs of the entire world.


http://usegalaxy.org
http://usegalaxy.org

Galaxy is available ...

e As open source software

http://getgalaxy.org


http://usegalaxy.org
http://usegalaxy.org
http://usegalaxy.org
http://usegalaxy.org

As Open Source Software: Local Galaxy Instances

e Galaxy is designed for local installation and
customization

e Easily integrate new tools
e Run jobs on existing compute clusters

e Requires a computational resource on which to
be deployed

http://getgalaxy.org


http://getgalaxy.org
http://getgalaxy.org

Got your own cluster?

e Galaxy works with any DRMAA
compliant cluster job scheduler
(which is most of them).

e Galaxy is just another client to
your scheduler.

{“’ku.ua rER
e

GRIDE . cineE?

{Platform
Computing
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Galaxy is available ...

amazon
web services"

e On the Cloud
http://wiki.galaxyproject.org/Cloud

We are using this right now, and you will set
up your own Galaxy on AWS on Thursday

http://aws.amazon.com/education


http://usegalaxy.org
http://usegalaxy.org
http://usegalaxy.org
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Galaxy is available ...

e As a free (for everyone) web service

e As open source software

e On the Cloud ~ STRERN

e With Commercial Support

A ready-to-use appliance (BioTeam)
Cloud-based solutions (Appistry, ABgenomica, AlS)

Consulting & Customization (Arctix, Deena
Bioinformatics)



Galaxy Project: Further reading & Resources

http://galaxyproject.org
http://usegalaxy.org
http://getgalaxy.org
http://wiki.galaxyproject.org/Cloud
http://bit.ly/gxychoices
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Basic Analysis

Which genes have most overlapping
Repeats?

HG19, chr22

http://cloud1.galaxyproject.org/

http://cloud3.galaxyproject.org/

(~ http://usegalaxy.org/galaxy101 )


http://usegalaxy.org/galaxy101
http://usegalaxy.org/galaxy101
http://cloud1.galaxyproject.org
http://cloud1.galaxyproject.org
http://cloud2.galaxyproject.org
http://cloud2.galaxyproject.org
http://cloud3.galaxyproject.org
http://cloud3.galaxyproject.org

Genes & Repeats: A General Plan

Get some data

® Get Data = UCSC Table Browser

Identify which genes/exons have Repeats
Count Repeats per exon

Visualize, save, download, ... exons with most
Repeats

http://cloud1.galaxyproject.org/

(~ http://usegalaxy.org/galaxy101 )


http://usegalaxy.org/galaxy101
http://usegalaxy.org/galaxy101
http://cloud1.galaxyproject.org
http://cloud1.galaxyproject.org
http://cloud2.galaxyproject.org
http://cloud2.galaxyproject.org
http://cloud3.galaxyproject.org
http://cloud3.galaxyproject.org

Exons Repeat$

(Identify which genes/exons have Repeats)



Exons Repeat$

Exons

Repeat$

Overlap pairings

Operate on Genomic Intervals = Join
(Identify which genes/exons have Repeats)




Exons Repeat$

Exons

Repeat$

Overlap pairings

I I
== I Exon overlap counts

L 2

Join, Subtract, and Group — Group
(Count Repeats per exon)



Exon overlap counts

Exons

We've answered our question, but we can do better.
Incorporate the overlap count with rest of Exon information



Exons

Join, Subtract, and Group —Join
(Incorporate the overlap count with rest of Exon information)



Exons

Join on exon name

/,

Rearrange columns w/
cut

Text Manipulation — Cut
(Incorporate the overlap count with rest of Exon information)



Basic Analysis: Further reading & Resources

http://usegalaxy.org/galaxy101
https://vimeo.com/76343659
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Genes & Repeats: Exercise

Include genes/exons with no overlaps in final output.
Set the score for these to 0.

Everything you need will be in the toolboxes we used
in the first Gene/Exon-RepeatS exercise.

http://cloud1.galaxyproject.org/


http://cloud1.galaxyproject.org
http://cloud1.galaxyproject.org
http://cloud2.galaxyproject.org
http://cloud2.galaxyproject.org
http://cloud3.galaxyproject.org
http://cloud3.galaxyproject.org

Your Friend: http://galaxyproject.org/search

-_ Galaxy Web Search

Search the entire set of Galaxy web sites and mailing lists using Google.

Want a different search?

Project home

-_. Galaxy Web Search

chip-seq

All

Find
Everything on ...
Tools for ... Related feature requests
Email about ... Papers using Galaxy for ...
Source code for ... Documentation on ...

Published Histories, Pages, Workflows, about ...



One Possible Solution

Input dataset Join two Datasets

output

- Solution
output (interval) aSSU meS

C‘_.[

[ J
Input dataset From Sta rtl ng

output

o out_filel (tabular) With a SCO re

Select data

out_filel (tabular) - COI U m n
value of 0.

Subtract

Subtract
Concatenate datasets 3%
Concatenate Dataset
Dataset 1 > Select

out_filel
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Some Galaxy Terminology

Dataset:
Any input, output or intermediate set of data + metadata
History:
A series of inputs, analysis steps, intermediate datasets,
and outputs

Workflow:
A series of analysis steps
Can be repeated with different data



Exons and Repeats History = Reusable Workflow?

e The analysis we just finished was about
e Human chr22
e Overlap between exons and Repeats
e But, ...

e there is nothing inherent in the analysis about
humans, exons or repeats

e It is a series of steps that sets the score of one
set of features to the number of overlaps from
another set of features.



Create a generic Overlap Workflow

Extract Workflow from history . [——
Create a workflow from this history. —
Edit it to make some things clearer. = conyiston

Copy Datasets

Run /teSt it : Share or Publish

Dataset Security

Guided: rerun with same inputs  ————-—

Collapse Expanded Datasets
I ?
Dld that Work. : Include Deleted Datasets
- Include Hidden Datasets
Unhide Hidden Datasets

Purge Deleted Datasets

On your own:
Count # of exons in each Repeat ci e

Did that WOrk? Why nOt? Delete Permanently
Edit workflow: doc assumptions

tracking
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Community: Local Galaxy Instances

e Encourage and support Local
Galaxy Instances

e Support increasingly
decentralized model and
Improve access to existing
resources

e Focus on building infrastructure
to enable the community to
integrate and share tools,
workflows, and best practices

Galaxy Tool Shed
http://toolshed.g2.bx.psu.edu



http://usegalaxy.org/community
http://usegalaxy.org/community
http://usegalaxy.org/community
http://usegalaxy.org/community

Community: Public Galaxy Instances
http://bit.ly/gxyServers

ChIP-chip and ChlP-seq?
v Cistrome

Statistical Analysis?
v Genomic Hyperbrowser

Protein synthesis?
v GWIPS-viz

Interested in: de novo assembly?

v CBIIT Galaxy

Reasoning with ontologies?
v OPPL Galaxy

Repeats!

v RepeatExplorer
Everything?

v Andromeda

Plus many more


http://bit.ly/gxyServers
http://bit.ly/gxyServers
http://bit.ly/gxyServers

Galaxy Resources and Community: Mailing Lists
http://wiki.galaxyproject.org/MailingLists

Galaxy-Announce

Project announcements, low volume, moderated
Low volume (42 posts in 2012, 2100+ members)

Galaxy-User

Questions about using Galaxy and usegalaxy.org
High volume (2900 posts in 2012, 2700+ members)

Galaxy-Dev

Questions about developing for and deploying Galaxy
High volume (4500 posts in 2012, 900+ members)


http://wiki.galaxyproject.org/MailingLists
http://wiki.galaxyproject.org/MailingLists

Unified Search: http://galaxyproject.org/search

-_ Galaxy Web Search

Search the entire set of Galaxy web sites and mailing lists using Google.

Want a different search?

Project home

-_. Galaxy Web Search

chip-seq

All

Find
Everything on ...
Tools for ... Related feature requests
Email about ... Papers using Galaxy for ...
Source code for ... Documentation on ...

Published Histories, Pages, Workflows, about ...


http://galaxyproject.org/search
http://galaxyproject.org/search

Community can create, vote and comment on issues

A Notiscations (] Boarss 7}

Members
Bug Reports Issues from Bitbucket n
CE DB ~
' ' ' PRSI o
=4 n
Add Members...
Board
Options

Add List

Filter Cards

Activity

Dannon Baker added APL
" Library Contents 10

Developer ideas and
« sentio the dboarda

. JNeo

g2roboto on Feature
request: manually hide
datasets

g2roboto added Feature
request: manually hide

g2roboto on Reference

http://bit.ly/gxyissues
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Galaxy Resources & Community: Videos

Galaxy Project

Recently Uploaded

Using Galaxy Using Galaxy

Loading Data
and Understanding
Datatypes

Calling Peaks For
ChiP-seq Data

CPB Using Galaxy 3 CPB Using Galaxy 2

--usegalaxy.org
FASTQ Prep

Hlumina

Using Galaxy

Finding Human
Coding Exons with
Highest SNP Density

CPB Using Galaxy 1 FASTQ Prep - lllumina

“How to”
screencasts on
using and
deploying Galaxy

Talks from previous
meetings.

http://vimeo.com/galaxyproject


http://vimeo.com/galaxyproject
http://vimeo.com/galaxyproject

Galaxy Resources & Community: CiteULike Group

citeulike lZ/EE

CiteULike Group: Galaxy

Group: Galaxy - library 1181 articles

Evnert
e MM .

Sort by: ' Group rating Order: ' Default Empty fields: Default

e Of the nce genome
, No. 7052. (11 August 2005), pp. 793-800
oy . ) = € '
posted to workbench by g

t to the group v on 2011-12-15 17:59:32

v Galaxy: A platform for interactive large-scale genome ai
Genome Research, Vol. 15, No. 10. (01 October 2005), pp. 1451
posted to project by gal

ct to the group Galaxy on

-
v

Group Tags

All tags in the group Galaxy

Filter:

cloud howto isgalaxy

methods

other project refpublic
reproducibility shared tools
unknown usecloud uselocal

usemain usepublic
visualization

workbench

v’ Locating mammalian transcription factor binding sites: A survey of computational and experimental

techniques

Genome Research In Genome Research, Vol. 16, No. 12. (01 December 2006), pp. 1455-1464,

D Vv L ! G K

posted to workbench by g to the group xy on 2013-01-10 07:48:08

http://bit.ly/gxycul

Almost

1200
papers

17
different
tags




Share & Publish: More Galaxy Terminology

Share:
Make something available to someone else

Publish:
Make something available to everyone

Galaxy Page:
Analysis documentation within Galaxy; easy
to embed any Galaxy object



Sharing & Publishing enables Reproducibility

Galaxy aims to push the goal of reproducibility from the
bench to the bioinformatics realm

All analysis in Galaxy is recorded without any extra effort
from the user.

Histories, workflows, visualizations and pages can be
shared with others or published to the world.



Sharing & Publishing enables Reproducibility
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Institution: PENN STATE UNIV Sign In via User Name/Password
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= » Abstract Free

~



Sharing & Publishing enables Reproducibility
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Copyright © 2009 by Cold N7
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[Supplemental material is available online at http:/ /www.genome.org. All data
and tools described in this manuscript can be downloaded or used directly at
http://galaxyproject.org. Exact analyses and workflows used in this paper are
available at http://usegalaxy.org/u/aunl/p/windshield-splatter.]




- Galaxy Analyze Data Workflow Shared Datav Visualization Cloud~ Help~

Published Pages | aunl | Windshield Splatter About this Page

Windshield splatter analysis with the Galaxy
metagenomic pipeline: A live supplement

SERGE! KOSAKOVSKY POND!4’, SAMIR WADHAWAN*®*", FRANCESCA CHIAROMONTE®, GURUPRASAD |
ANANDA!? WEN-YU CHUNG!*7, JAMES TAYLOR!®, ANTON NEKRUTENKO!* and THE GALAXY TEAM'* Author

aunl

Correspondence should addressed to SKP, IT, or AN. Related Pages

How to use this document All published pages

Published pages by
This document is a live copy of supplementary materials for the manuscript. It provides access to aunl
the exact analyses and workflows discussed in the paper, so you can play with them by re-running, changing Rating

parameters, or even applying them to your own data. Specifically, we provide the two histories and one
workflow found below. You can view these items by clicking on their name to expand them. You can also Community
import these items into your Calaxy workspace and start using them; click on the green plus to import an (6 ratings, 5.0
item. To import workflows you must create a Galaxy account (unless you already have one) - a hassle-free

procedure where you are only asked for a username and password.

Tags

This is the Galaxy history detailing the comparison of our pipeline to MECAN:
Community:

+ Galaxy History | Galaxy vs MEGAN I,
Comparison of Galaxy vs. MEGAN pipeline. paper

galaxy

This is the Galaxy history showing a generic analysis of metagenomic data. (This corresponds to the "A megan
complete metagenomic pipeline" section of the manuscript and Figure 3A):

[+ Galaxy History | metagenomic analysis &

This is the Calaxy workflow for generic analysis of metagenomic data. (This corresponds to the "A complete
metagenomic pipeline" section of the manuscript and Figure 3B)

+ Galaxy Workflow | metagenomic analysis +
Generic workflow for performing a metagenomic analysis on NGS data.

Accessing the Data

Windshield Splatter datasets analyzed in this manuscript can be accessed through this Galaxy Library. From

http://usegalaxy.org/u/aun1/p/windshield-splatter



http://usegalaxy.org/u/aun1/p/windshield-splatter
http://usegalaxy.org/u/aun1/p/windshield-splatter

Sharing for Galaxy Administrators Too

Data Libraries
Make data easy to find

Genome Builds
Care about a particular subset of life?

Galaxy Tool Shed
Wrapping tools and datatypes



The Galaxy Team

8t

Dan Blankenberg Dave Bc')‘uvie‘r a Marten Cech

Enis Afgan

t \ ¥

Greg von Kuster Ross Lazarus

Jen Jackso-n

Anton Nekrutenko James Taylor

http://wiki.galaxyproject.org/GalaxyTeam




Galaxy is hiring post-docs and software engineers
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Please help.
http://wiki.galaxyproject.org/GalaxylsHiring
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NGS Data Quality Control

e Introduce FASTQ format
e Analyze an RNA-Seq dataset
e Trim as we see fit.



What is FASTQ?

e Specifies sequence (FASTA) and quality scores (PHRED)

e Text format, 4 lines per entry

@SEQ ID
GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT

+
Pk ((((**%+))3%%++) (%%8%).1***—+*'"'))**55CCF>>>>>>CCCCCCC65

e FASTQ is such a cool standard, there are 3 (or 5) of them!

SSSS55S5555555555555555S5555555555555555S55S55555S555S55555555S55SS5S555S5S5SS5SSSS5SSSSSSSSSSSSSSSSSSSS
ITTITTIITIITITTIITTIITITITIITTIITIITITITIITIITIITITIITITIITITITIITITIITIIIIIIIIIT

XXXXXXXXXXXXXXXXXXXX XXX X XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXXXXXXX
1V"#$%8& ' ()*+,-./0123456789: ;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]" ~abcdefghijklmnopgrstuvwxyz{|}~

33 59 64 73 104 126

S - Sanger Phred+33, 93 values (0, 93) (0 to 60 expected in raw reads)
I - Illumina 1.3 Phred+64, 62 values (0, 62) (0 to 40 expected in raw reads)
X - Solexa Solexa+64, 67 values (-5, 62) (-5 to 40 expected in raw reads)

http://en.wikipedia.org/wiki/FASTQ_format


http://usegalaxy.org/community
http://usegalaxy.org/community

NGS Data Quality Exercise

Create new history

Cog — Create New
Get some data

Shared Data — Data Libraries
— UC Davis RNA-Seg Human*

— Select MeOH REP1 RT1,
MeOH REP1 R2 and then
Import to current history

RNA-Seq example datasets from the 2013 UC Davis
Bioinformatics Short Course. http://bit.ly/ucdbsc2013



NGS Data Quality: Assessment tools
Options 1 & 2:
1.NGS QC and Manipulation = Compute Quality Statistics
NGS QC and Manipulation = Draw quality score boxplot

No control over how it is calculated or presented,
statistics in text and graphic formats.

2.NGS QC and Manipulation = FastQ Summary Statistics,
Graph / Display Data — Boxplot of quality statistics

Lots of control over what the box plot looks like,
statistics in text and graphic formats



NGS Data Quality: Assessment tools

e Option 3
® NGS QC and Manipulation = FastQC

e Gives you a lot a lot more information but little
control over how it is calculated or presented.

http://bit.ly/FastQCBoxPlot


http://bit.ly/FastQCBoxPlot
http://bit.ly/FastQCBoxPlot

NGS Data Quality: Base Quality Trimming

e Trim as we see fit: Option 1

® NGS QC and Manipulation —
FASTQ Trimmer by column

e Trim same number of columns
from every record

e Can specify different trim for 5’
and 3’ends




NGS Data Quality: Base Quality Trimming
e Hrim Filter as we see fit: Option 2

® NGS QC and Manipulation —
Filter FASTQ reads by quality
score and length

e Keep or discard whole reads

e Can have different thresholds for
different regions of the reads.

e Keeps original read length.



NGS Data Quality: Base Quality Trimming
e Trim as we see fit: Option 3

® NGS QC and Manipulation —

FASTQ Quality Trimmer by
sliding window

e Trim from both ends, using
sliding windows, until you hit a
high-quality section.

e Produces variable length reads




Options are
not mutually
exclusive

Option 1

Option 2




Trim? As we see fit?

e Introduced 3 options
e One preserves original read length, two don't
e One preserves number of reads, two don't

e Two keep/make every read the same length, one does
NOt

e One preserves pairings, two don't

e Can also trim aggressively and then restore pairings



Trim? As we see fit?

e Choice depends on downstream tools

e Find out assumptions & requirements for downstream tools
and make appropriate choice(s) now.

e How to do that?
e http://biostars.org/

e http://seqanswers.com/

‘BIO)IUl

e http://galaxyproject.org/search


http://biostars.org
http://biostars.org
http://seqanswers.com
http://seqanswers.com

NGS Data Quality: Base Quality Trimming

I'll use Option 3

® NGS QC and Manipulation —

FASTQ Quality Trimmer by
sliding window

Run

® NGS QC and Manipulation —
FastQC on trimmed dataset




NGS Data Quality: Sequence bias as front of reads?

Per base sequence content From a

sequence
specific bias
that is
caused by
use of
random
hexamers in

library
preparation.

6789 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55

Hansen, et al., “Biases in lllumina transcriptome sequencing caused by
random hexamer priming” Nucleic Acids Research, Volume 38, Issue 12 (2010)



http://nar.oxfordjournals.org/cgi/content/abstract/38/12/e131
http://nar.oxfordjournals.org/cgi/content/abstract/38/12/e131
http://nar.oxfordjournals.org/cgi/content/abstract/38/12/e131
http://nar.oxfordjournals.org/cgi/content/abstract/38/12/e131

NGS Data Quality: Base Quality Trimming

New Problem:

Now some reads
are so short they
are now just noise
and can’t be
meaningfully
mapped

Option 2!

NGS QC and Manipulation —
Filter FASTQ reads by quality score and length

NGS QC and Manipulation = FastQC on trimmed dataset



NGS Data Quality: Sequencing Artifacts

Repeat this process with MeOH Rep R2 (the reverse reads)

.. and there’s a new problem in Overrepresented sequences:

Overrepresented sequences

Sequence Count Percentage Possible Source
CTGTGTATTTGTCAATTTTCTTCTCCACGTTCTTCTCGGCCTGTTTCCGTAGCCT 59() (1 3541A9292Q02201A7 Nn Hirt
TR ET T T TR R T T R Y T R R R T TR T R TR T ET T T DT T ETTT T T YT 342 0.2052981325073385 No Hit
COGGCCACAAATAAACACAGAAATAGICCAGAATGICACAGGICCAGGGCAGAGGA 325 0.19509325457508719 No Hit
CTGCATTATAAAAAGGACAGCCAGATATCAACTGTTACAGAAATGAAATAAGACG 230 0.13806599554587093 No Hit
CGGCCGCAAATAAACACAGAAATAGTCCAGAATGTCACAGGTCCAGGGCAGAGGA 199  0.11945710049403614 No Hit
GTCAGCTCAACTTGTAGGCCCCAAAAGAAAACAGCGTCTTACTGGGGAGGGATAT 197 0.11825652661972422 No Hit

NGS QC and Manipulation & Remove sequencing artifacts



NGS Data Quality: Done with 1st Replicate!

Now, only 5 3 more to go...

Exercise:
Load the MeOH_REP2, R3G_REP1,and R3G_REP2 replicates
into your history, and
Create a workflow that runs a single FASTQ file through all
the quality steps.
Or...

Create a workflow that runs a pair of FASTQ files through
all the quality steps



NGS Data Quality: Restoring Pairings

“Mixing paired- and single- end reads together is not supported.”
Tophat manual

IIDang'll
Dave C

s that really true? Running Tophat on no-longer-cleanly-
paired data does map the reads, ...

But, it no longer keeps track of read pairs in the SAM/BAM file.

Run the “Re-pair paired end reads after QC may have deleted
some of them"” workflow on each set of paired end reads.

Each workflow run takes the raw and trimmed versions of the
forward and reverse reads for each replicate.



NGS Data Quality: Further reading & Resources

FastQC Documenation

Read Quality Assessment & Improvement

by Joe Fass
From the UC Davis 2013 Bioinformatics Short Course

Manipulation of FASTQ data with Galaxy
by Blankenberg, et al.



http://www.bioinformatics.babraham.ac.uk/projects/fastqc/Help/3%2520Analysis%2520Modules/
http://www.bioinformatics.babraham.ac.uk/projects/fastqc/Help/3%2520Analysis%2520Modules/
http://training.bioinformatics.ucdavis.edu/docs/2013/09/short-course-2013/MonAM-readQAI-lecture.html
http://training.bioinformatics.ucdavis.edu/docs/2013/09/short-course-2013/MonAM-readQAI-lecture.html
http://training.bioinformatics.ucdavis.edu/docs/2013/09/short-course-2013/index.html
http://training.bioinformatics.ucdavis.edu/docs/2013/09/short-course-2013/index.html
http://bioinformatics.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20562416
http://bioinformatics.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20562416
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Thanks

Dave Clements

Galaxy Project
Emory University

clements@galaxyproject.org




Community: Further reading & Resources

http://toolshed.g2.bx.psu.edu
http://bit.ly/gxyServers
http://wiki.galaxyproject.org/MailingLists
http://galaxyproject.org/search
http://bit.ly/gxyissues
http://bit.ly/gcc2014
http://vimeo.com/galaxyproject
http://bit.ly/gxycul


http://usegalaxy.org/community
http://usegalaxy.org/community

