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Talk plan when | got d the train yesterday morning

1/3 What I1s Galaxy and what can it do?
1/3 Help clients to do their own data analysis w/ Galaxy!

1/6 Using Galaxy for in-house data pipelines
1/6 Q&A

http://galaxyproject.org


http://gmod.org/wiki/Computing_Requirements

Talk plan after yesterday

1/3 Witasis Galaxy and what can it do?
1/3 Help clients to aG"eaair ousa=gala analysis w/ Galaxy!
1/6 Using Galaxsier™in-house datapigelines
1/6 Q«E"A
2/10 What I1s Galaxy and what can it do?
1/10 Using Galaxy for in-house data pipelines
2/10 Help clients to do their own data analysis w/ Galaxy!
5/10 Open discussion:
What Is the role of cores in supporting client data ane

Should this be part of your value proposition?

http://galaxyproject.org


http://gmod.org/wiki/Computing_Requirements

What Is Galaxy?

Data integration and analysis platform that
emphasizes accessibility, reproducibility, and
transparency

http://galaxyproject.org


http://gmod.org/wiki/Computing_Requirements

What Is Galaxy?

Keith Bradnans dd nition:

"A web-based platform that provides a simpli' ed
Interface to many popular bioinformormatics tools."

From

"13 Questions You May Have About Galaxy"

http://bit.ly/13questions


http://bit.ly/13questions

What: A web based platform

Tools :.,,

Get Data
Send Data
Lift-Over

Text Manipulation

Convert Formats

Filter and Sort

Join, Subtract and Group
NGS: QC and manipulation
NGS: Mapping

NGS: RNA-seq

NGS: SAMtools

NGS: BAM Tools

NGS: Picard

NGS: VCF Manipulation -

Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals

Statistics
Graph/Display Data

Phenotype Association
snpEff

BEDTools

<

Analyze Data Workflow Shared Data~ Visualization~ Cloud~ Helpv User~
#“ MACS Model-based Analysis of ChIP-Seq (Galaxy Tool Version 1.0.1) ¥ Options
Experiment Name

MACS in Galaxy
Paired End Sequencing
Single End v
ChiIP-Seq Tag File
O @& | D 6: Tags Chr19 SAM v
ChIP-Seq Control File
O | &1 O |5: Control Chr19 SAM v

Effective genome size
1870000000

default: 2.7e+9

Tag size

36

Band width
300

Pvalue cutoff for peak detection
0.00001
default: 1le-5

Select the regions with MFOLD high-confidence enrichment ratio against background
to build model

History C '0 D]

Basic Protocol 3: ChIP-Seq

15 shown

1.6 GB Y ® e

15: Filter pileupondat @ 4 %
al4g

14: Generate pileupon @ 4 %

data 13: converted pile
up

13: SAM-to-BAMonda @ 4 X%
ta 6: converted BAM

12: MACSondata5an @ 4" % L
d data 6 (html report)

11: MACSondata5an @ 4 %
d data 6 (control: wig)

10: MACSondata5an @ 4 X
d data 6 (treatment: wi

*)]

~31,000,000 lines
format: wig, database: mm9

B 6

display in IGB View
display at UCSC main

> ®



What: Data integration

Get Data

Upload File from your computer

Workflow Shared Data~ Visualization~ Cloud~ Help~ User~

UCSC Main table browser

Ta ) . : History < & [0
| based Analysis of ChIP-Seq (Galaxy Tool Version 1.0.1) ¥ Options ~
- UCSC Archaea table browser

Gq EBI SRA ENA SRA Basic Protocol 3: ChIP-Seq

15 shown

. BioMart Central server encing

Li 1.6 GB Ye® e

Te GrameneMart Central server N L

15: Filter pileupondat @ 4 %

Ca ) File al4

il Flymine server

6: Tags Chrl9 SAM v 14: Generate pileupon @ 4 X
S modENCODE fly server - | data 13: converted pile

N( trol File up

NG i 5: Control Chr19 SAM v

. modENCODE modMine server R | ¢ | x
{

. ta 6: converted BAM
NG MouseMine server e size
NC _ i 12: MACSondata5an @ 4" % L
Ratmine server . d data 6 (html report)

N(

NG YeastMine server 11: MACSondata5an @ 4 %

a d data 6 (control: wig)

x -
Fd modENCODE worm server I 10: MACSondata5an @ & X
Fe d data 6 (treatment: wi
WormBase server q)

Ce I 31,000,000 lines

O ZebrafishMine server B format: wig, database: mm9

St Ir peak detection )

G EuPathDB server - O Tl > ®

P " : . display in IGB View

BE browser s with MFOLD high-confidence enrichment ratio against background _

< I Send Data




NGS: QC and manipulation

_ A
FastQC Read Quality reports Manipulate FASTQ reads on - - U
. . various attributes
Select high quality segments () ()
_ S FASTQ Groomer convert between
Build base quality distribution various FASTQ quality formats
Draw quality score boxplot FASTQ Masker by quality score ) . _ —
1 Quality format converter (ASCII- FASTQ joiner on paired end [ ‘ ety ~ 2% )
= Numeric) T - v Options )
Filter by quality FAST li ioined paired i
Q splitter on Jolil=t ot Basic Protocol 3: ChIP-Seq
FASTQ to FASTA converter end reads [ gl
. . B v/
Remove sequencing artifacts FASTQ Summary Statistics by v o ih i
column i 15: Filter pileupondat @ 4 x
Barcode Splitter | ald
FASTQ to FASTA converter . —_ oo
) i : Generate pileupon @ 4 %
Clip adapter sequences : :
S BEE 2 FASTQ to Tabular converter . ::ta L
Collapse sequences . -
=0TaPSE 5€q FASTQ Trimmer by column 13: SAM-to-BAMonda @ 4 X
Draw nucleotides distribution . . ta6:converted BAM
FASTQ Quality Trimmer by
chart sliding window 12: MACSondataSan @ 4" X U
d data 6 (html report)
e Tabular to FASTQ converter ;1(; ":'Ags(on :’atla 5_;;' @ & %
dld control: wi
Rename sequences - 5
Convert SOLID output to fastq ) 30(; MACS( ondataSan @ ¢ x
ata 6 (treatment: wi
Reverse-Complement Compute guality statistics for Q)
Trim sequences SOLID data ;31,000’900;“1 .
B ormat: wig, atabase: mm
Combine FASTA and QUAL into Dra\..'v quality score boxplot for ) G > e
FASTQ SOLID data
B display in IGB View
) . NGS: M : display at UCSC main
Filter FASTQ reads by quality - vapping S - T
score and length Bowtie2 - map reads against = e aRCHE L

<( L i iiiiiiiii iiiiii ¥ >



&= C' 4 [ https://toolshed.g2.bx.psu.edu

= Galaxy Tool Shed

Repositories

Groups Help~

User~

3548 valid tools on Aug 31, 2015

Search

= Search for valid tools

= Search for workflows

Valid Galaxy Utilities

= Tools

= Custom datatypes

= Repository dependency definitions
« Toold | lefiniti

All Repositories

= Browse by category

Available Actions

= Login to create a repository

Repositories by Category

search repository name, description

Name
Assembly

ChlIP-seq

Combinatorial Selections

Computational chemistry

Convert Formats

Data Managers

Data Source

Fasta Manipulation

Fastg Manipulation

Genome-Wide Association

Study

Genomic Interval
Operations

Graphics

What: Framework

for Tools

Metabolomics

Metagenomics

Micro-array Analysis

Next Gen Mappers

Ontology Manipulation

Phylogenetics

Proteomics

)
>

N

wn
<

A

Sequence Analysis

Statistics

Systems Biology

Text Manipulation

Tool Dependency
Packages

g i N B o PO o~

Description Repositories
Tools for working with assemblies 83
Imaging Utilities to support imaging

Tools for use in the study of Metabolomics

Tools enabling the study of metagenomes

Tools for performing micro-array analysis

Tools for the analysis and handling of Next Gen sequencin
Tools for manipulating ontologies

Tools for performing phylogenetic analysis

Tools enabling the study of proteins

Utilities for RNA

Tools for manipulating alignments in the SAM format
Tools for performing Protein and DNA/RNA analysis
Tools for generating statistics

Systems biology tools

Tools for manipulating data

Repositories that contain third-party tool dependency pacl
installation definitions

Tanle that make nr heln make new tanlc



&= Z' % [ https://toolshed.g2.bx.psu.edu

= Galaxy Tool Shed

Repositories
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3548 valid tools on Aug 31, 2015

Search
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= Search for workflows

Valid Galaxy Utilities

= Tools

= Custom datatypes

= Repository dependency definitions
« Toold | lefiniti

All Repositories

= Browse by category

Available Actions

= Login to create a repository

Repositories by Category

search repository name, description

Name
Assembly

ChlIP-seq

Combinatorial Selections

Computational chemistry

Convert Formats

Data Managers

Data Source

Fasta Manipulation

Fastg Manipulation

Genome-Wide Association

Metabolomics

Study

Genomic Interval
Operations

Graphics

What: Framework

for Tools

Metagenomics

Micro-array Analysis

Next Gen Mappers

Ontology Manipulation

Phylogenetics

Proteomics

)
>

N

wn
<

A

Sequence Analysis

Statistics

Systems Biology

Text Manipulation

Tool Dependency
Packages

g i N B o PO o~

Description Repositories
Tools for working with assemblies 53
l',magmg Utilities to support imaging

Tools for use in the study of Metabolomics

Tools enabling the study of metagenomes

Tools for performing micro-array analysis

Tools for the analysis and handling of Next Gen sequencin
Tools for manipulating ontologies

Tools for performing phylogenetic analysis

Tools enabling the study of proteins

Utilities for RNA

Tools for manipulating alignments in the SAM format
Tools for performing Protein and DNA/RNA analysis
Tools for generating statistics

Systems biology tools

Tools for manipulating data

Repositories that contain third-party tool dependency pacl
installation definitions

Tanle that make nr heln make new tanlc



Have mass speéi dgtil.a xy-P! e OPEN SOURCE

Three ways to Galaxy-P..

Public * usegalaxyp.org .A o O

local getgalaxyp.org

(loud biocloudcentral.msi.umn.edu . O o
. B LiveGalaxy
TRe Al 20wl LI gt by PN LS , JiJsw 3 > .- '™ <

~ whe L
or ma Yo &

" §difter @usegalaxyp

Biochemical
Algorithms
Library
Project

e |V etabolomics
Drug Discovery
Cosmology i
|mage Ana|ysis Galaxy for Complex Social Sciences
Climate Change Social Science Natural Langu:c




What: Uniform interface to Tools

#* MACS Model-based Analysis of ChIP-Seq (Galaxy Tool Version 1.0.1) ¥ Options

Experiment Name

) ' Using 3%
MACS in Galaxy
Tools -’J O ED
B | - - H
Paired End Sequencing P
“Q’ﬁf’
Get Data Single End v 3: ChIP-Seq
Send Data
Lift-Over ChIP-Seq Tag File A
Text Manipulation
D | €& | O | |6: Tags Chr19 SAM v ondat ® & x
Convert Formats
Filter and Sort .
- g
Join, Subtract and Gra ChIP-Seq Control File eupon @ 4 X
ted pile
e 0 O & 0O 5: Control Chr19 SAM v
NGS: Mapping d .
Eon a
NGS: RNA-seq AM LAk
NGS: SAMtools Effective genome size
asan @ ¢ X U
NGS: BAM Tools
_ 1870000000 ort
NGS: Picard
NGS: VCF Manipulatio]l default: 2.7e+9 % @ ¢ X
): wi
Extract Features
Fetch Sequences Tag size g @ & X
Fetch Alignments 36 ent: wi
Get Genomic Scores N
Operate on Genomic | .
. fabase: mm9
Statistics Band width > e
Graph/Display Data
B 300
Phenotype Associatio
snpEff
BEDTools Select the regions with MFOLD high-confidence enrichment ratio against background

to build model

< >




What: Automatically records all

aspects of analysis

= Galaxy

Tools _fm

Get Data
Send Data
Lift—-Over

Text Manipulation

Convert Formats

Filter and Sort

Join, Subtract and Group

NGS: QC and manipulation
NGS: Mapping

NGS: RNA-seq

NGS: SAMtools

NGS: BAM Tools

NGS: Picard

NGS: VCF Manipulation -
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals

Statistics
Graph/Display Data

Phenotype Association
snpEff

BEDTools

<

Analyze Data Workflow

Experiment Name

MACS in Galaxy

Paired End Sequencing

Single End

ChlIP-Seq Tag File

| & 0O | |6:Tags Chrl9 SAM

ChIP-Seq Control File

O| & O 5: Control Chr19 SAM

Effective genome size
1870000000

default: 2.7e+9

Tag size

36

Band width
300

Pvalue cutoff for peak detection

0.00001
default: 1le-5

Select the regions with MFOLD high-confidence enrichment ratio against

to build model

Shared Data~ Visualization~

Cloud ~

#* MACS Model-based Analysis of ChIP-Seq (Galaxy Tool Version 1.0.1)

History R/

Basic Protocol 3: ChIP-Seq

15 shown

1.6 GB

15: Filter pileupondat @
al4

14: Generate pileupon @
data 13: converted pile

up

13: SAM-to-BAMonda @
ta 6: converted BAM

12: MACSondata5an @
d data 6 (html report)

11: MACSondata5an @
d data 6 (control: wiqg)

10: MACSondata5an @
d data 6 (treatment: wi

q)

~31,000,000 lines
format: wig, database: mm9

2 6 Z L

display in IGB View
display at UCSC main
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What: History / Analysis ——
management 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
Unhide Hidden Datasets
Delete Hidden Datasets
Purge Deleted Datasets
Show Structure

Export Citations

Export to File

Delete

Delete Permanently

Import from File




What: History / Analysis
management



What: Create reusable workows



What: Sharing and Publishing



What: Sharing and Publishing

S



What: PublishingSemantics



Galaxy isavallable several ways ...

http://galaxyproject.org



As a free for everyone service on the weltisegalaxy.org



A free for everyone web service:

http://usegalaxy.org

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

However,a centralized solution cannot support
the dil erent analysis needs of the entire world.



bit.ly/gxyServers



Galaxy Is available as Open Source Software

Galaxy is installed in locations around the world.

http://getgalaxy.org



Galaxy Is available on the Cloud

http://aws.amazon.com/education
http://globus.org/
http://wiki.galaxyproject.org/Cloud



Galaxy on the Cloud: Galaxy CloudMan
http://usegalaxy.org/cloud

éé“:tart with afully con" gured and populated (tools
and data) Galaxy instance.

¥0\Ilows you to scale up and down your compute
assets as needed.

éé":omeone else manages the data center



Why Galaxy
Inside Core Facilities?



Get the advantages of Galaxy In your core

Job tracking
Analysis histories
Reusabillity
Reproducibllity
Data Management



Galaxy API

éé\nd It would automate some of the steps:

ééame series of steps run every time with same
settings and in same order.

ééut a lot more can be automated by
communicating with Galaxy through its
Application Programming Interface (API)

https://galaxy-dist.readthedocs.org/



Why Galaxy
for Core Facllity Clients?



Empower your clients to actually use the data
you generate for themwithout

learning a programming language,
command line / shell interfaces, Linux
package management, ...

or extensive hand-holding from core facility

Sta



Empower your clientsvith Galaxy
Low hanging fruit

Point them at a Galaxy server for their researc
domain when you give them their data.

bit.ly/gxyServers



Empower your clients with Galaxy:
Moderate

Deliver data inside a Galaxy instance
with appropriate tools and reference datasets,
Inside

avirtual machine image
a Docker containey
or anAmazon Machine Image (AMI)



Empower your clients with Galaxy:
High

Deliver data inside
a core hosted, or institution hosted
Galaxy Instance.



Open discussion:

What Is the role of cores in supporting client
data analysis?

Should this be part of your value proposition?



2016 Galaxy
Community

Conference
(GCC2016)

June 25-29, 2016
Bloomington, Indiana

galaxyproject.org/GCC2016



The Galaxy Team

Enis Afgan Dannon Baker Dan Blankenberg  Dave Bouvier Marten Cech John Chilton
Dave Clements Nate Coraor Carl Eberhard Jeremy Goecks Sam Guerler
Jen Jackson Ross Lazarus Anton Nekrutenko Nick Stoler James Taylor Nitesh Turaga

http://wiki.galaxyproject.org/GalaxyTeam
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