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the Galaxy Project --Galaxy
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the Galaxy Project --Galaxy

Galaxy is an open,
web-based platform for
accessible, reproducible, and transparent
computational biomedical research.
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the Galaxy Project --Galaxy

Accessible: Users without programming experience
can easily specify parameters and run tools and
workflows.

Reproducible: Galaxy captures information so that
any user can repeat and understand a complete
computational analysis.

Transparent: Users share and publish analyses via
the web and create Pages, interactive, web-based
documents that describe a complete analysis.

Friedrich Miescher Institute
for Biomedical Research

http://galaxyproject.org/



using Galaxy

Tools

search tools

Get Data

Lift-Over

Text Manipulation
Convert Formats
FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Seguences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics
Graph/Display Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution

Motif Tools

Multiple Alignments
Metagenomic analyses
Genome Diversity

NGS TOOLBOX BETA
Phenotype Association
NGS: QC and manipulation
NGS: Mapping

NGS: SAM Tools

Galaxy's public web site

Analyze Data

Galaxy is an open source, web-based platform for data intensive biomedical
research. If you are new to Galaxy start here or consult our help resources.
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--Galaxy

History

Unnamed history
5.7 MB Qe

4: Select on data 2 @ &S %
3: Select on data 1 @ &S %
2:BED-to-GFFondatal @ 4 x
‘ 1: UCSC Main on Human: @ 4 %

knownGene

(chrl:1-249250621)
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chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl

el

using Galaxy

11873
11873
11873
14361
14361
14361
14361
14361
14361
14361
14361
14406
14406
15602
15795
16606
16606
16857
16857
16857
16857
17232
17605

QUARIN

Analyze Data

14409
14409
14409
16765
19759
19759
19759
29370
29370
29370
29370
29370
29370
29370
18061
28370
29370
17751
19759
29370
29961
29370
29370

IRNRT

uc00laaa.3
uc010nxr.1
uc010nxq.1
uc009vis.3
uc009%vit.3
uc009viu.3
uc00laae.4
uc00laah.4
uc008vir.3
uc008%viq.3
uc00laac.4
uc009viv.2
uc009viw.2
uc009vix.2
uc009%vijd.2
uc008viy.2
uc008viz.2
uc009vjc.1
uc00laai.l
uc010nxs.1
uc009vjb.1
uc008%vje.2
uc009vijf.2
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--Galaxy

Help~

User ~

354,109,1188,

354,52,1189,

354,127,1007,

468,69,147,159,
468,69,152,159,198,510,147,99,847,
468,69,152,159,198,510,147,102,54,847,
468,69,152,159,198,136,137,147,99,847,
468,69,152,159,198,136,137,147,99,154,¢
468,69,152,159,198,510,147,99,154,50,
468,152,159,198,456,154,50,
468,69,152,159,198,110,137,147,102,154
2359,198,136,137,147,154,50,
2359,198,510,147,99,154,50,
345,159,198,136,147,154,50,
152,159,198,136,456,
159,198,136,137,147,95,58,154,50,
159,202,136,137,147,112,154,50,
198,519,

198,136,137,147,112,847,
198,136,137,147,99,227,154,50,
198,136,137,147,112,154,138,
510,147,99,50

137,147,95,58,227,154,50,
TRA NS 2R

<

History

Unnamed history

5.7 MB Q-
1: UCSC Main on Human:

knownGene
(chrl:1-249250621)

7,967 regions
format: bed, database: hgl9

Bec

display in IGB View

display at Ensembl Current
display at RViewer main
display at UCSC main

1.Chrom 2.Start 3.End 4.Name

@ 4 X

chrl 11373 14489 uc@dlooc.3
chri 11373 14489  uc@llnxr.l
chri 11873 14409  uc@l@nxg.l
chri 14361 16765 uc@@d9vis.3
chri 14361 19759  uc@d9vit.3
chri 14361 19759  uc@d9%viu.3
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using Galaxy --Galaxy

BED-to-CFF (version 2.0.0) Help from Biostar Q @

Convert this dataset: [ *
1: UCSC Main on Human: knownGene (chrl:1-249250621) &
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using Galaxy

BED-to-GFF (version 2.0.0) Help from Biostar Q @

Convert this dataset: [ *
1: UCSC Main on Human: knownGene (chrl:1-249250621) &

N ~

Seqname Source  Feature Start End Score Strand Frame Group , Y < &

##gff-version 2 Unnamed history

##bed_to_gff_converter.py 5.7 MB Q=

chrl bed2gff mRNA 11874 14409 0 + t mRNA uc00laaa.3;

chrl bed2gff exon 11874 12227 0 + - exon uc00laaa.3; 2: BED-to-GFF on data 1 @ S x

chrl bed2gff exon 12613 12721 0 + . exon uc0O0laaa3; |

chrl bed2gff exon 13221 14409 0 + X exon uc00laaa.3; 1: UCSC Main on Human: @ 4 x

chrl bed2gff mMRNA 11874 14409 0 + : mRNA uc010nxr.1; knownGene

(chrl:1-249250621)

chrl bed2gff exon 11874 12227 0 + exon uc010nxr.1;

chrl bed2gff exon 12646 12697 0 + . exon uc010nxr.1;

chrl bed2gff exon 13221 14409 0 + x exon uc010nxr.1;

chrl bed2gff mRNA 11874 14409 0 + : mRNA uc010nxg.1;

chrl bed2gff exon 11874 12227 0 + . exon uc010nxq.1;

chrl bed2gff exon 12595 12721 0 + . exon uc010nxq.1;
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using Galaxy --Galaxy

Select (version 1.0.1) Help from Biostar Q @

Select lines from: [ A

1: UCSC Main on Human: knownCene (chr1:1-249250621)
2: BED-to-CFF on data 1

that:
Matching

the pattern:

uc0l0nxs

here you can enter text or regular expression (for syntax check lower part of this frame)
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using Galaxy --Galaxy

History

Seqname Source  Feature Start End Score Strand Frame Group
chrl bed2gff mRNA 16858 29370 - : mRNA uc010nxs.1; Unnamed history
chrl bed2gff exon 16858 17055 - : exon uc010nxs.1; 5.7 MB
chrl bed2gff exon 17233 17368
chrl bed2gff exon 17606 17742
chrl bed2gff exon 17915 18061
chrl bed2gff exon 18268 18366
chrl bed2gff exon 18913 19139
chrl bed2gff exon 24738 24891
chrl bed2gff exon 29321 29370

o

- : exon uc010nxs.1;

exon uc010nxs.1; 4: Select on data 2
exon uc010nxs.1;
exon uc010nxs.1; 3: Select on data 1

exon uc010nxs.1;
2: BED-to-GFF on data 1

exon uc010nxs.1;

exon uc010nxs.1; 1: UCSC Main on Human: @ 4 x
knownGene

(chrl:1-249250621)

0O 0O 0O O O 0O O O
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a few more highlights

4: Select on data 2 @ &S X

3: Select on data 1 @ &S X

2: BED-to-GFFondatal @ 4 x

80,918 lines, 3 comments
format: gff, database: hg19

ﬁes converted to GFF version
7

B O [ e

display at Ensembl Current
display at UCSC main

1.Segname 2.Source 3.Feature 4.5
##gff-version 2
##bed_to_gff_converter.py

chrl bed2gff mRNA

chrl bed2gff exon

chrl bed2gff exon

1: UCSC Main on Human: @ 4 X
knownGene

(chrl:1-249250621)

--Galaxy

re-run a tool with

the same parameters
(or different parameters)
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a few more highlights ~_Galaxy

4: Select on data 2 @ &S X

3: Select on data 1 @ &S X

2: BED-to-GFFondatal @ 4 x

80,918 lines, 3 comments
format: gff, database: hg19

ﬁes cor%to GFF version
7

B & [ 4
display at Ensembl Current dlsplay in the built in or
display at UCSC main

a web genome browser

re-run a tool with

the same parameters
(or different parameters)

1.Segname 2.Source 3.Feature 4.5
##gff-version 2
##bed_to_gff_converter.py

chrl bed2gff mRNA

chrl bed2gff exon

chrl bed2gff exon

1: UCSC Main on Human: @ 4 X
knownGene

(chrl:1-249250621)

Friedrich Miescher Institute
for Biomedical Research




f highlight —
a few more hig * =Galaxy

Saved Histories

Histories Shared with Me

Create New

Copy History

Copy Datasets

Share or Publish <}:|
Extract Workflow

Dataset Security

Resume Paused Jobs
Collapse Expanded Datasets
Include Deleted Datasets
Include Hidden Datasets
Unhide Hidden Datasets
Delete Hidden Datasets

Purge Deleted Datasets

Show Structure
Export Citations
Export to File
Delete

Delete Permanently F M I

Import from Fil . . .
B 'poititom riie Friedrich Miescher Institute
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f highlight —
a few more hig * =Galaxy

Saved Histories

Histories Shared with Me

Create New

Copy History

Copy Datasets

Share or Publish

Extract Workflow
Dataset Security

Resume Paused Jobs
Collapse Expanded Datasets
Include Deleted Datasets
Include Hidden Datasets
Unhide Hidden Datasets
Delete Hidden Datasets

Purge Deleted Datasets

Show Structure
Export Citations
Export to File
Delete

Delete Permanently F M I

Import from Fil . . .
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a few more highlights

Histq

--Galaxy

Unni  Saved Histories
Analyze Data  Workflow Shared Data  Visualization Admin Help User

Workflow Canvas | imported: metagenomic analysis
Input dataset px4

output

Select high quality segments 23

Input dataset Reads

Quality scores

output

outputl (fast,
utputl (fasta) Concatenate datasets ~ $2

Concatenate Dataset
Megablast b4
Compare these sequences

outputl (tabular)
FASTA-to-Tabular X4

Convert these sequences
output (tabular) =
Join two Datasets

Join

with
Add column —
Megablast Sg

out_fil
to Dataset

Compare these sequences
out_filel

outputl (tabular)

Tabular-to-FASTA

EXPOIT 10 riie

Delete

Delete Permanently F M I

Import from File

Friedrich Miescher Institute
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learning Galaxy --Galaxy

https://wiki.galaxyproject.org/Learn

tutorials
screencats
shared histories & workflows

https://wiki.galaxyproject.org/CitingGalaxy
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Galaxy

and Galaxy is used

Jobs on usegalaxy.org

B 1 Month

o
=
<C
=
E—
=
o
=
w

160,000

120,000

80.000

40,000
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Galaxy is a community --Galaxy
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Galaxy is a community --Galaxy

in addition to http://usegalaxy.org there
are 60 public instances offered by
institutes from all over the world
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Galaxy is a community --Galaxy

in addition to http://usegalaxy.org there
are 60 public instances offered by
institutes from all over the world

plus an unknown number
of private Galaxy servers
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Galaxy is a community --Galaxy

in addition to http://usegalaxy.org there
are 60 public instances offered by
institutes from all over the world

plus an unknown number
of private Galaxy servers

~4000 code commits from
over 50 people per year
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Galaxy toolshed

--Galaxy

2570 'tools' published from ~220 developers

Name

Assembly

ChliP-seq

Computational chemistry

Convert Formats
Data Managers
Data Source

Fasta Manipulation

Fastg Manipulation

Genome-Wide Association
Study

Genomic Interval Operations

Graphics
Imaging
Metabolomics

Metagenomics

Micro-array Analysis

Description

Tools for working with assemblies

Tools for analyzing and manipulating ChiP-seq data.
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 study of Metabolomics
Tools enabling the study of metagenomes

Tools for performing micro-array analysis

Repositories

33

Friedrich Miescher Institute
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Galaxy toolshed --Galaxy

2570 'tools' published from ~220 developers

Name Description Repositories

Assembly Tools for working with assemblies 33

ChIP-seg Tools for analyzing and manipulating ChiP-seq data. 7

Computational chem

_ Galaxy wrappers for existing
Data anagers command line tools

Data Source Tools for retrieving data from external data sources

Fasta Mamulatlo Tnnlec far maninulatina facra dara

Fastg Manipulation TOOIS eSPGCIaIIy developed

Genome-Wide Assoc

sud for Galaxy

Genomic Interval Operations TUUID 1UI UpEiauily Uil Yenvinie e van

Graphics Tools producing images
Imaging Utilities to support imaging

Metabolomics Tools for use in the study of Metabolomics

Metagenomics Tools enabling the study of metagenomes F M I

Micro-array Analysis Tools for performing micro-array analysis Friedrich Miescher Institute
for Biomedical Research




deploy Galaxy =-Galaxy

Galaxy is a free and open source project.
install Galaxy locally
use Galaxy on the Cloud

get the SlipStream Galaxy appliance
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Demo / Training Day
30 Sep 2014, Bern

2nd Swiss Workshop
1 Oct 2014, Bern

German Developer Day
2 Oct 2014, Freiburg

https://wiki.galaxyproject.org/Events/Switzerland2014
https://wiki.galaxyproject.org/Events/Germany2014



next: --Galaxy

Bjorn Gruning: "deepTools™

and please come back tomorrow

Friedrich Miescher Institute
for Biomedical Research



