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Why Galaxy?

Analyze Data

NGS: QC and manipulation
Convert SOLID output to fastq

NGS: Mapping
Bowtie2 - map reads against
reference genome

Map with Bowtie for Illumina

NGS: RNA-seq
Tophat for lllumina Find splice
Jjuflasions using RNA-seq data

T Gapped-read mapper for
RNA-seq data

Workflows
= All workflows

/ Bowtie2 - map reads against reference genome (Galaxy Tool Version 0.4) & Versions

Is this single or paired library
Single-end
FASTQ file

| D | @ | & | |No fastgsanger dataset available.
Nucleotide-space: Must have Sanger-scaled quality values with ASCII offset 33

Write unaligned reads (in fastq format) to separate file(s)
Yes | No
--un/--un-conc; This triggers --un parameter for single reads and --un-conc for paired reads
Will you select a reference genome from your history or use a built-in index?

Use a built-in genome index
Built-ins were indexed using default options. See “Indexes” section of help below

Select reference genome
Baboon (Papio anubis): papHam1
If your genome of interest is not listed, contact the Galaxy team
Specify the read group for this file?

No

Specifying readgroup information can greatly simplify your downstream analyses by allowing combining multiple

datasets. See help below for more details
Select analysis mode
1: Default setting only
Do you want to use presets? .
® No, just use defaults

Q Very fast end-to-end (--very-fast)

History
(%)
imported: CW6_3 GATK
10 shown
47.1GB AL K

41: bacteriom fun @ ¢ x
ctional.txt

40: SAM-to-BAM ondata @ 4 x
13 and data 38: converte
d BAM

39: SAM-to-BAM on data
13 and data 37: converte:
d BAM

38:Map withBWA forlll @ 4 x
umina on data 36, data 3

5, and data 13: mapped reads

37:Map withBWA forlll @ 4 x
umina on data 33, data 3
2, and data 13: mapped reads

13: Rn5 Genome - GATK @ 4 x
formatted

4:3 TGACCA LO04 R2 0 @ 4 x
01.fastq

3:3 TGACCA LO04 R10 @ 4 x
01.fastq

2:3 TGACCA LO03 R2 0 @ & x

>

Parameters
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Galaxy

Why Galaxy?

Workflow

Workflow Canvas | imported: ChiP-seq analysis mm10 (create BAM, bigWig and PeakCalling)

Input dataset

output

/
/

Input dataset

output

'

x Map with Bowtie for Illumina x

FASTQ file

SAM-to-BAM x rmdup x

SAM File to Convert BAM File

output (sam)
output_suppressed_reads_| (fastq)
output_suppressed_reads_r (fastq)
output_unmapped_reads_| (fastq)

output_unmapped_reads_r (fastq)

~ \

\\l

AMERICA’S CONVENTION CENTER -

utl (bam)

outputl (bam)

'

MA( x
C Seq Tag File

IP-Seq Control File

utput_bed_file (bed) &

output_: terval_peaks_file < I

(interval

utput_treatment_y
output_control_wig

output_extra_files

4
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Details

Tool: MACS

Version: 1.0.1

Experiment Name: ¥V
MACS in Galaxy

Paired End Sequencing:
| Single End :

ChIP-Seq Tag File
Data input 'input_chipseq_filel' (bed
or sam or bam or eland or
elandmulti)

Parameters

ChIP-Seq Control File’
Data input 'input_control_fileI' (bed
or sam or bam or eland or
elandmulti)

Effective genome size: ¥
187000000
Tag size: ¥
42
Band width: ¥
300

Pvalue cutoff for peak detection: ¥
To be set at runtime

Select the regions with MFOLD

|_high-confidence enrichment ratio

>
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Galaxy Tool Shed

3065 valid tools on Mar 09, 2015

Search

Search for valid tools

Search for workflows

Why Galaxy?

Repositories by Category

search repository name, description

Name
Valid Galaxy Utilities
- Assembly
Custom datatypes ChiP-se:
Reposito C ial Selection
Tool v .
C chemistry.

All Repositories

Browse by category

Repositories | Can Change

Repositories | own
Repositories | can administer

Deprecated repositories | own
My writable

Convert Formats
Data Managers
Data Source

Fasta Manipulation

Fastq

Reset metadata on my repositories
Latest revision: missing tool tests

Latest revision:

nstallation errors

Latest revision: failing tool tests
Latest revision: skip tool tests
Latest revision: all tool tests pass

Latest revision: invalid tools

Genome-Wide Association Study

Genomic Interval Operations

Metabolomics

Available Actions

Create new repository
Import repository capsule

Micro-array Analysis

Next Gen Mappers

Ontology Manipulation

Phylogenetics

Proteomics

RNA

Description

Tools for working with assemblies

Tools for analyzing and manipulating ChIP-seq data.
Tools for combinatorial selection

Tools for use in computational chemistry

Tools for converting data formats

Utilities for Managing Galaxy's built-in data cache
Tools for retrieving data from external data sources
Tools for manipulating fasta data

Tools for manipulating fastq data

Utilities to support Genome-wide association studies
Tools for operating on genomic intervals

Tools producing images
Utilities to support imaging
Tools for use in the f Metabolomics

Tools enabling the stu metagenomes

Tools for performing rillio-array analysis

Tools for the analysis handling of Next Gen sequencing data
Tools for manipulatingiitologies

Tools for performing phylogenetic analysis

Tools enabling the stu|

Over 3k

Tools

AMERICA’S CONVENTION CENTER « ST.LOUIS, MISSOURI
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Why Galaxy?

Community-driven HPC
Workflows for Researchers

N
Validate
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FastQC aims to provide a simple
way to do some quality control
checks on raw sequence data
coming from high throughput
sequencing pipelines.

FastQC on data 1: Webpage

Reference

www.bioinformatics.bbsrc.ac.uk

123456789 11 13
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cummeRbund is a visualization
package for Cufflinks sequencing
data. It assists in the analysis of RNA-
Seq differential expression analysis.

Reference
http://compbio.mit.edu
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Trackster
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189,459 - 29,196,765 S
29,194,000

A genome browser with the ability to
sample parameters and re-run tools
on specific genome regions

Reference

NGS analyses by visualization with g —— —
Trackster, Goecks et al., Nat. Biotech. f i ~
30(11), 1036-9 g pmes .

h cufflinks (version 0.0.5) i Min Isotorm Fraction Fraction
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Circster is a Circos-style viewer for
rendering genome-wide data.
Position-based data is laid out in
concentric circles representing
chromosome positions.

Reference

Web-based visual analysis for high-
throughput genomics, Goecks et al.,
BMC Genomics 2013, 14:397
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An interface for a range of common
visualization types i.e. bar diagrams,
pie charts, scatter plots, heat maps
and others.

Reference
e www.nvd3.com

e www.jgplot.com
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e Bar diagrams
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Regular (NVD3) Stacked (NVD3) Horizontal Stacked
(NVD3) horizontal
(NVD3)

e Others

o
R . " . mm =
< < T =
. 3 A~ : EEE mm

v . (1]
- ‘ EEE. N

@Line with focus @Line chart @Scatter plot @QHeatmap
(NVD3) (NVD3) (NVD3) (Custom)

® Area charts

i = = ©

@Regular (NVD3) @Expanded @Stream (NVD3) Pie chart (NVD3)
(NVD3)

e Data processing (requires 'charts’ tool from Toolshed)

ik ok [#h s

Histogram @pDiscrete @Box plot Q@Clustered
(NVD3) Histogram (iqPlot) Heatmap

(igPlot) (Custom)

AMERICA’S CONVENTION CENTER « ST.LOUIS, MISSOURI
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|shl New Chart Draw
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Customization e T Trammoees

Visualizations can be customized and Bar diagrams ~ Regular

data columns can be associated from ™™ = _‘
is label [258KS

ta bUIar datasets_ s Provide a label for the axis.

| Float ',‘

Axis value type SR ” i,
Select the value type of the axis.

| 0.001 -

Axis tick format S — G — -
Select the tick format for the axis.

Y axis:

Axis label il ‘

Provide a label for the axis.

| |
. | Percentage
Axis value type 1 9 ul

Select the value type of the axis.

| 0.001 v}

Axis tick format WS s S
Select the tick format for the axis.

Others:

| Yes | No
Would you like to add a legend?

Show legend

Yes ’ No ‘
Would you like to separate your data into individual panels?

Use multi-panels

AMERICA’S CONVENTION CENTER « ST.LOUIS, MISSOURI
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Examples

In principal, Charts is parsing data
from Galaxy to 3" party plugins.

Open-source libraries RS RE oA b e

d WwWww.n Vd3 co @wow o mew s
. . m
O tacked @ 1:Data lael 2 @ 3:Data label 4:Data label @ 5:Data label
=

i

e www.jgplot.com - i
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Clustered Heat Map

If a plugin is unavailable, custom
visualization types like this heat
map here can be added. Charts is
able to pre-process large-scale data
behind the scenes.

Protein-Protein-Interaction data
www.bacteriome.orqg
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ARTICLE

Received 15 May 2014 | Accepted 17 Sep 2014 | Published 22 Oct 2014 DOI: 10.1038/ncomms6288 OPEN

Dynamic DNA methylation orchestrates
cardiomyocyte development, maturation and
disease

Ralf Gilsbach!*, Sebastian Preiss|"?*, Bjérn A. Griining®>#, Tilman Schnick', Lukas Burger®’, Vladimir Benes?,
Andreas WUrchg, Ulrike Bénischg, Stefan Giinther?, Rolf Backofen3, Bernd K. Fleischmannm, Dirk Schiibeler®"
& Lutz Hein'12
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QUALITY CHECKS - FORMAT CONVERSION & NORMALIZATION - PLOTTING

A suite of user-friendly .
tools for the | i |
visualization, quality ] | -
control and — | /“@ - 19
normalization of data — F"‘_,_,,"Mulﬁ bam _bigwig Y'ﬂ'\@g\ e )
from deep-sequencing E— \ m—— \\ 1 \ |
experiments. - \ ‘
—_— \
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Reference
Ramirez et al. deepTools: a flexible platform for
exploring deep-sequencing data. NAR, 2014
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Heat Map and Line Plots

Heat maps of gene expression and
CpG methylation of gene bodies and
flanking regions (5 kbp) with
differential methylation in neonatal

and adult cardiomyocytes versus ES
cells.
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CpG methylation CpG methylation
(ES cells) (newborn (adult
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changes
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Stem cell marker genes
(10 genes: Pou5f1, Nanog, ...)
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