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Galaxy Conceptual Framework

from many data
sources including the

UCSC Table Browser, _ for further
BioMart, WormBase, analysis by rearranging
or your own data. or cutting data columns,

filtering data and many
= Galal i s st o other actions.

by finding
overlapping regions,
determining statistics,

e CoeenCoros BBt e - phylogenetic analysis
Get Data WllFAQ Help
= Upload File from your ]
(1 and much more
1 table browser | Use this program gs | wiki | screencasts | blog  Logged in as wlathe@openhelix.com: manage | logout
|
= UCSC Archaea table browser | intersections bet - -
" I Toals — History Options
= Get Microbial Data | this application s Filter
| User's Guide for g‘tTD::“‘ Filter: refresh | coliapse all
= BioMart Central server | i end Data .
= or a narrated pre] (2 +
. | Gpir ENCODE Tools 2: ChrXGenes g
Evmine server | I A 1: UCSC Main on Human: knownGene
u EncodeDB at NHGRI | contributors and 2: ChrXGenes
= EDiGRAPH server | clade: | Mammal | Filter and Sort iy Tools soin m | History Options
| —— T —
| = Filter data on any column using signs, ==, must be used as sho | "
Get ENCODE Data | BEOUP: | Genes a0l Simple expressions N Jain: || | refresh | collapse all !
' Fetch Sequences = - =
Send Data | iesiibiii | () o o e o - s |7: Flanks CnrXGenes <=2 Exons 13| || || 2 Flanks chrxGenes ® ¢ 32 ||
ENCODE Tools | Gescending order ((Execute ) e First query || | 2=2Exons |
T — | Get Genomic Scores | 436 regions, farmat: interval, |
Lift-Over . P Sl i e Operate on Genomic Intervals with: || || database: hg18 |
Text Manipulation | B !:thuéli‘iqual signs, ==, must be used a5 "e| |, [ rarsect the intervals of two ['6: Dnase HS on ChromX ] | i‘r\rf‘gl‘ELBFcI::\Srr‘\;rl‘Jg;{shtresaog, b |
Filter and Sort | Join, Subtract and Grou queries m Second query | d 3 ElLl d
Filter and Sort i 0
Join, Subtract and Group | identifiers (nam| convert Formats @ TIP: Attempting to apply a filtering conditiof s Subtract the intervals of two | with min overiap: Bl |1 save | display at ucSE main |
| — o i Subtract :
. ~ | FASTA manipulation the data type (e.q., string, integer) in every e | with min | \
Convert Formats \ filter: ( create Extract Features filtered Is not appropriate for the condition ({RL | 1 | |
FASTA manipulation | intersection: (of _ . . . numerical calculations on strings). If an excq = Merge the overlapping | (bp) | 157030 157538 + |
Extract Feat | | Eetch Sequences applying the condition to a line, that line is intervals of a query | ( 038 1575 ‘
Extract Features correlation: (‘crd Fetch Alignments ‘| filter condition. The number of invalid Skippd | o Return: | 71933 720023 ¢
| . i Y | | \
" the resulting history item as a "Cendition/d3 - = = s00 -
Fetch Sequences | output format; | SEiSsnemis scores g nistery one query /| | ['only records that are joined (INNER JOIN) [+ J || co=x roresoo rsreseo |
Fetch Alignments J i . ur isr i B chrx 1545451 1545551 -
reten p ) . :ﬁ]l Mat: | operate on Genomic Intervals @ TIP: If your data is not TAB delimited, use | | o< coverage of all intervals || P | s s |
et Genol ores outpul ez myird Stati: S5 ‘ 5 515 -
S — | P " araorron - Coverage of a set of intervals || — ! 2428580 2625080 - |
Operate on Genomic Intervals || Graph/Display Data Syntax on second set of intervals | | — l
oo | file type returnd p.gional variation | —— <]
S | - » The filter tool allows you te restrict the datset u o complement intervals of a ||| @ TIP: If your query does not appear in the pulldown menu -> it is not in U I
Graph/Display Data - N Multiple regression statements query interval format. Use "edit attributes” to set chromosome, start, end,
| N | \
i i et output ) ( sun] Evolution: HyPhy and strand columns 6: D HS @
Regional Variation L o & T;::“:: Tl « Columns are referenced with ¢ and a nuf = Cluster the intervals of a | W [ |
i i -_— fers to the first column of a tab-delimity Tk
Multiple regression el query | . |
=y To reset all user  EMBOSS « Make sure that multi-character operators| . || | sereencastst ;gé;i‘i:"i'ggmat =
Evolution: HyPhy i e.q., <= is valid while < = is not valid ) | = 1oin the intervals of two : 1y
T Short Read Analysis o Wi wsing 'equal-to® operator dwble)e Queries side-by-side || | See Galaxy Interval Operation Screencasts (right click to open this link in Info:
Taxonomy manipulation - ’
' - used (e.g, el=='chr1') . I || | another window). save | display at UCSC main
* Non-numericel values must be ndluded | ° ion/stor every gene |
. == !| | syntax S
« Filtering condition can include logical ope| » Fetch closest feature for every ||| | " 1172 3621566 L2
operators are all lower case ( e.0, (| interval | « Where overlap specifies the minimum overlap between intervals chex 7061136 7061287 2
cll='chrY’) or not c6=="+") ) § that allows them to be joined. :
© L LR R P = Return only records that are joined returns only the records of chrx 9269213 9268631 32
Example genamic intervals | the first query that join to a recend in the second query. This is chrx 9943173 9943208 &
a | analogous to an INNER JOIN. chrk 10024288 10024749 5 2
Lo icheltcalacts l hichsha - | « Return all records of first query (fill null with *.*) returns all B )
Graph/Display Data | intervals of the first query, and any intervals that do not join an chek 11687586 11688073 6.3
Regional Variation @ interval from the second query are filled in with a period(.). This is >
Multinle regrassion analogous to a LEFT JOIN. ]
el L » Return all records of second query (fill null with ".") returns
Evolution: HyPh all intervals of the second query, and any intervals that do nat join 4: UCSC Main on ® 0 R
Taxonomy manipulation 1 an interval from the first query are filled in with a period(.). Note Human: nhgriDnaseHs '
EMBOSS that this may produce an invalid interval file, since a “| || (chrx:1-153692391)
A 4 il ) iy 3 lid sh bart "l 4, . k2 hd

Copyright OpenHelix. No use or reproduction without express written consent 3



{Galaxy Start

Galaxy

start using galaxy | see screencasts | galaxy trac

@ Use it now! http://galaxy.psu.edu/

Galaxy allows you to do analyses you cannot do anywhere else without the need to install or download anything. You can analyze multiple alignemnts,
1 i profile m ic samples and much much more...

I @) Use it now!
M {) Galaxy = collaboration and reproducibility

Designed for biologists and developers
1€/ Why did we do it?

You are an experimental biologist. You keep watching databases fill with more and more data. You keep thinking: even if I knew how to use Excel as a
pro, it would probably not load 12,435,654 SNPs. So how do you perform analyses without ealling somebody on the Computer Science side of campus?
o Suppose you want to find human promoters with the highest SNP density. There is no straightforward way of doing it without learning programming
2el

first. And this is why...

Gala

s HEve ODEa EY GE axy [eam anﬂ FunﬂEﬂ 5? qgg, ﬁl‘ll‘l SEEEE anﬂ Eﬁe HLICE 1I'I5EIEUEES 0' EHE lee Scwences. If Is Tree Tor all.
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\Galaxy Team

Analyze Data  Workflow  Data Libraries Help  User

Tool — —
- Galaxy in 2010... Ll ptions

refresh | collapse all
Send Daga

ENCDI:; . Unnamed history 7
wwoy The Center for Comparative ne © Your sty is mpty. ik Get

e Genomics & Bioinformatics, 4,

~*1 Pennsylvania State Universit
People y y
Galaxy is developed by the =2 The CefTter Tor Commparaty _—gC PENn Stare
Galaxy Team fromAto Z
Guru Ananda | Penn State Dan Blankenberg | Penn State Wen-Yu Chung | Penn State Nate Coraor | Penn State Sergel Kosakovsky Pond | UCSD

Introducing SR
mapping beta

Greg von Kuster | Penn State Ross Lazarus | Harvard

NGS: SAM Tools

The Galaxy team i

Galaxy Team
This project is supportS . o o el Institutes of the Life

Sciences.

Copyright OpenHelix. No use or reproduction without express written consent 7



€]

3
5
"

.Galaxy Publications

Resource

Galaxy: A platform for interactive large-scale
genome analysis

Belinda Giardine,' Cathy Riemer,' Ross C. Hardison,' Richard Burhans,' Laura
Elnitski,? Prachi Shah,'2 Yi Zhang,! Daniel Blankenberg,' Istvan Albert,’ James
Taylor," Webb Miller," W. James Kent,? and Anton Nekrutenko'#

"Center for Comparative Genomics and Bloinformatics, Huck Institutes for Life Sciences, Penn State University, University B
Pennsyivania 16802, USA; ?National Human Genome Research Institute, Bethesda, Maryiand 20892, U5A; JDepartment
Computer Science and Engineering, University of California at Santa Cruz, Santa Cruz, California 95064, USA

Giardine, B., et al. Galaxy: a platform for
Interactive large-scale analysis.
Genome Research (2005) 15:1451-1455

Accessing and analyzing the exponentlally expanding genomic sequence and functional data pose a challenge for
blomedical researchers. Here we describe an Interactive system, Galaxy, that combines the power of existing genome
annotation databases with a simple Web portal to enable users to search remote resources, combine data from
Independent querles, and visualize the results. The heart of Galaxy Is a flexible history system that stores the querles

[ 1: Curr Protoc Bioinformatics. 2007 Sep;Chapter 10:Unit 10.5

Taylor, J., et al. Using Galaxy to perform
Using galaxy to perform large-scale interactive z.SSSSeCC |al’ge-SC&|e InteraCtlve data ana|yseS
Taylor J, Schenck I, Blankenberg D, Nekrutenko A. Current PrOtOCOIS In BIOIn_formatICS (2007)
Mew York University, New York, Mew York, USA, Chapter 10, Unlt 105

While most experimental biologists know where to download genomic data, few have a
concrete plan on how to analyze it. This situation can be corrected by: (1) providing unified
portals serving genomic data and (2) building Web applications to allow flexible retrieval and

Aoz P Ll

Curr Protoc Mol Bigl. 2010 Jan;Chapter 19:Unit 19.10.1-21.
Galaxy: a web-based genome analysis tool for experimentalists.
Blankenberg D, Vaon Kuster G, Coraor M, Ananda G, Lazarus R, Mangan M, Mekrutenko A, Taylor J.

The Huck Institutes for the Life Sciences, Pennzyivania State University N

High-throughput data production has revolutionized molecular biclogy

Blankenberg, D., et al. Galaxy: a web-based
are more sophisticated, and often very computationally intensive. Thus, nY

(hitp:igalaxyproject.org) is a software systemn that provides this support thr genome analySIS_ tOOI for experl_menta“StS'
automatically managing the computational details. Galaxy is distributed b(R@UBI 181 a1 M d go1t0]o 0l R Ia N\ [l [=Yei 8] -1 BlOlogy (2010)
comparative genomic, and functional genomic data, or a downloadable pz Chaptel’ 15’ unit 19 10

experimentalists without informatics or programming expertise to perform
PKID: 20069535 [PubMed - in process] |
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Galaxy Screencasts

-_ Galaxy Analyze Data  Workflow Data Libraries Help  User

Galaxy in 2010...
Get Data Galaxy Wiki
Send Data
ENCODE Tools Video tutorials (screencasts)

Lift-Over

How to Cite Ga
Text Manipulation .

=_Galaxy Screencasts

use | see | develop

If you're new: Six steps to get you started

1. Finding promoters containing TAF1 binding 2. Finding Exons with the highest number of
sites identified from a CHiP-seq experiment. nucleotide polymorphisms.

Suppose you performed a CHiP-seq experiment and identified a series of genomic In this protocol we will work with two sets of genomic features: exon coordinates and
regions that bind TAF1-protein. You now need to identify a list of genes that contain single nuclectide polymorphism (SNP) coordinates. The objective will be to identify
such sites. This can be easily done with Galaxy in just a few steps. To run this example exons that contain the highest number of SNPs. Even if you are not particularly
yourself you will need a file containing genomic coordinates for TAF1- binding sites interested in exons and SNPs, we encourage you to follow along as the real goal of this
from the CHiP-seq experiment (an example file can be downloaded from here.). protocol is to introduce you to joining, grouping, sorting, and filtering in Galaxy.

Intraducing 5R
mapping beta

ChiP-seq 101 Exons and SNPs

a simple example a bit more complexity
E of the Life

Tools Email comments, bug reports, or suggestions

Options ~

is empty. Click 'Get
left pane to start
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m Interface
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m Preparing Data
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® Summary
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- Galaxy

Tools

Get Data

Send Data
ENCODE Tools
Lift-Over

Text Manipulation
Convert Formats

EACTA i [

Analyze Dal

Galaxy in 2010..

New

Login Histor Options ~

Register refresh | collapse all

Unnamed history

¢

ﬂ Your history is empty. Click 'Get
Data' on the left pane to start

Create account

Email

Password

Confirm

Public Username

Cptional

Subscribe To Mailing List

|

( submit )

the Life
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{Galaxy Interface Sections

-__ Galaxy Analyze Data  Workflow  Data Libraries Help  User

Tools

Get Data Get Data

Send Data
ENCODE Tools
Lift-Over
Text Manipulation
Convert Formats .
e for lllumina, 454,
Filter and Sort =
Join, Subtract and Group and SOL'D
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals
Statistics

Graph/Display Data Galaxy Quickies
Regional Variation
Multiple regression

History Options ~

Galaxy in 2010...
refresh | collapse all

Unnamed history g

Mapping Pipeline @ Your history is empty. Click 'Get

Data' on the left pane to start

Evolution Joining Features Sharing Analyses Intraducing SR
Metagenomic analyses mapping beta
EMBOSS i

NGS TOOLBOX BETA

NGS: QC and manipulation Nale

NGS: Mapping
NGS: SAM Tools

The Galaxy team is a part of BX at Penn State.

This project is supported in part by NSF, NHGRI, and the Huck Institutes of the Life
Sciences.

Galaxy build: $Rev 3225:56efeB38b9afs
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.Galaxy Interface Behavior

== Galaxy Analyze Data  Workflow  Data Libraries Help  User

Tools M

Home Genomes Genome Browser Blat Tables Gene Sorter PCR Session FAQ Help

Get Data
Upload File from iy
UCSC Main tak

rieve the data associated with a track in text format, to calculate intersections between tracks, and
to retrieve DNA sequence covered by a track. For help in using this application see Using the Table Browser for a
description of the controls in this form, the User's Guide for general information and sample queries, and the OpenHelix

UCSC Archaea ta®
Get Microbial Data

BioMart Central server Table Browser tutorial for a narrated presentation of the software features and usage. For more complex queries, you
e el may want to use Galaxy or our public MySQL server. Refer to the Credits page for the list of contributors and usage
) restrictions associated with these data.
Flymine server —_— _— —_—
clade: | Mammal +| genome: | Human +| assembly: | Mar. 2006 5!
EuPathDB server B — — _ D — _
group: | Genes and Gene Prediction Tracks +| track: | ucsc Genes +|  [(‘add custom tracks )
EncodeDB at NHGRI - g : ’ - ’
s | 2] i k|
EpiGRAPH server table: | knownGCene ¥ | [ describe table schema
Send Data region: () genome () ENCODE () position chrX:151073054-151383975 (lookup ) ( define regions )
ENCODE Tools identifiers (names/accessions): ( paste list ) (upload list )
Lift-Over ——
= i filter: ( create )
Text Manipulation —_—
Convert Formats . | intersection: (create ) .
FASTA manipulation correlation: ( create )
Filter and Sort . -t — - 9 o Send Gal
Join, Subtract and Grou output format: | BED - browser extensible data + | ¥ Send output to Galaxy
Extract Features output file: (leave blank to keep output in browser)
Fetch Sequences file type returned: &) plain text () gzip compressed

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals
Statistics

Graph/Display Data

Regional Variation

Multiple regression

!"_get output_\ F'_summarwstatistics )

To reset all user cart settings (including custom tracks), click here.

Evolution Using the Table Browser
:::Ds;omlc e This section provides brief line-by-line descriptions of the Table Browser controls. For more information on using this

program, see the Table Browser User's Guide.

NGS TOOLBOX BETA

S O e Tt » clade: Specifies which clade the organism is in.

NGS: Mapping : « genome: Specifies which organism data to use. :
LMNES: SAM Tanle ] a_accarmihlus Crnnifine which wascinn af the arcanics!c sannsns commanos o lion ]

Copyright OpenHelix. No use or reproduction without express written consent 13



{Data Uploaded

- Galaxy

Tools

Get Data
= Upload File from your computer

= UCSC Main table browser

= UCSC Archaea table browser
= Get Microbial Data

= BioMart Central server

= GrameneMart Central server
= Flymine server

= EuPathDB server

= EncodeDB at NHGRI

= EpIGRAPH server

Send Data

ENCODE Tools

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
Evolution

Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation

NGS: Mapping
| NS SAM Tonle

Analyze Data  Workflow  Data Libraries Help  User

o The following job has been succesfully added to the queue:

1: UCSC Main

You can check th
the History pane
'running' to 'finist
encountered.

Click Title for Summary

History Options ~

refresh | collapse all

Unnamed history

1: UCSC Main on Human: @& {/ 3%
knownGene (chrX:1-

154913754)

i egio r
database: hgl8
Info: UCSC Main on Human:
knownGene (chrX:1-154913754)
save | rerun | display at UCSC main

.start 3.End 4.Mame
chrl 132990 160020 uclldcpa.
chrX 122072 156125 welld4cpb.
chrll 1573328 160020 nclddopo.
chrX 161425 168795 ucll4cpd.
chrll 161425 170887 uclldope.
chrX 214969  RBER590 uolldcpf.

N
o oo oo o

Copyright OpenHelix. No use or reproduction without express written consent
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View Summary

T Galaxy Analyze Data  Workflow  Data Libraries Help  User
Tools chrX 132990 160020 ucO004cpa.l o + 140854 (M) | History Options «
B ~/ | 156002 o 9 71,203,148,137,129,156,184,296,761,
- 0,5158,7843,12409,14324,15175,16711,22773,26269, refresh | collapse all
= Upload File from your computer chrX 138078 156125 uc00depb.1 0 + 140854 _
« UCSC Main table browser 156002 0 7 273,148,137,129,156,184,362, Unnamed history
- 0,2755,7321,9236,10087,11623, 17685,
= UCSC Archaea table browser chrX 157538 160020 wuc004cpc.l 1] + .
- 157538 0 1 2482, 0, ( : k E
— chrX 161425 168795 uc004cpd.l 0 - IC ye
= BigMart Central server 168184 0 4 439,153,149,710, 0,260 :
chrX 161425 170887 ucO04cpe.l 0 - 161740
= GrameneMart Central server 170886 0 6 439,153,149,209,159,71, Astaboe: i
= Flymine server 0,2601,2973,6660,8007,9391, Info: UCSC Main on Human:
chrX 214969 222590 uc004cpf.l 0 - 215101 knownGene (chrX:1-154913754)
e =R Ry 2023]"22; 4243 653057072 283,107,119,176,549, save | rerun | display at UCSC main
r r r r r
S EnECEEH BRI PR chrX 214969 267627 ucDO04cpg.l 0 - 215101 . Start .End &oEme 5 4
= EpIGRAPH server 267426 0 13 chrl 132990 160020 nolidcpa.1 0 +
283,107,119,176,90,49,157,87,75,103,104, 186,525, cheX 138078 156125 we00dopb.1 0 +
Send Data 0,4369,4543,6530,7072,7648,11281,11939,12466,12999,13355,27170,5213 chr¥ 157538 160020 we00depo 1 0 +
ENCODE Tools 3, chr¥ 161425 168795 uc00dopd.1 0 —
Lift-Over chrx 505078 527558 ucl004cph.l 0 & 511632 ohrX 161425 170657 wedldops 1 0
. . 525371 © 6 259,709,209,58,89,2433, ’
hrX 214959 222590 O0dcpf.1 0 —
e 0,6122,10274,16477,16655,20047, sk R
Convert Formats < chrX 505078 540146 wucO004epi.l (] & 511632 |
FASTA manipulation 539564 0 6 259,709,209,58,89,627,
Filter and Sort 0,6122,10274,16477,16655,34441,
3 chrX 720013 720042 ucl04cpj.l 0 & 720013
J0oin, subtract and Group
Join, Subtract and Grou 220013 0 1 29, 0,
Extract Features chrX 1274886 1291530 uclO4cpk.l 0 - 1274889
Fetch Sequences 1291527 0 6 128,163,134,167,103,82,
Fetch Allanments 0,2532,6385,10439,12812, 16562,
e chrx 1274886 1291530 uc004cpl.l 0 - 1274889
Get Genomic Scores 1285338 © 5 128,163,134,167,82,
Operate on Genomic Intervals 0,2532,6385,10439,16562,
Statistics chrX 1274886 1291530 uc004cpm.l o - 1274886
- 1274886 0 6 128,345,134,167,100,82
Graph/Display Data £ 389, 232,207, 200,82,
: P 0,2777,6385,10439,12812,16562,
Regional Variation chrX 1347700 1388827 ucO0depn.l 0 + 1361596
Multiple regression 1388372 0 13
Evelution 72,88,102,143,124,130,173,134,30,136,97,82,533,
; 0,5947,13870,16970,19711,19951,21529,25520,26619,31683,35115,36634,
Metagenomic analyses
Metagenomic analyses 40594,
EMBOSS chrX 1347700 1388827 ucdldepo.l (] & 1361596
1388372 0 13
NGS TOOLBOX BETA 72,64,102,143,124,130,173,134,30,136,97,82,533,
NGS: OC and manipulation || 0,5947,13870,16970,19711,19951,21529,25520,26619,31683,35115,36638,
40594
= A r A
NGS: Mapping
NGS: Mappin || chrex 1347700 1388827 uch04epp.l i " 1361596 ,
| NES: SAM Tanle 1a00404 4 11 2A A 3168 34 314 daa 19e 1a4 ap 3ap coas

Copyright OpenHelix. No use or reproduction without express written consent 15



View Data

T Galaxy Analyze Data  Workflow  Data Libraries Help  User
Tools chrX 132990 160020 ucO004cpa.l o + 140854 History Options «
B ~J| 156002 o 9 71,203,148,137,129,156,184,296,761,
- 0,5158,7843,12409,14324,15175,16711,22773,26269, refresh | collapse all
= Upload File from your computer chrX 138078 156125 uc00depb.1 0 + 140854 _
« UCSC Main table browser 156002 0 7 273,148,137,129,156,184,362, Unnamed history ¢
- 0,2755,7321,9236,10087,11623, 17685
= UCSC Archaea table browser chrX 157538 160020 wuc004cpe.! . . . .
- SRS C il Pencil to Edit Attribut
B chrX 161425 168795 ucO04epd.! IC encii 1o I riroutes
= BigMart Central server 168184 0 4 439,153, 1/ . .
chrX 161425 170887 ucO04cpe.l 0 - 161740 Py p—
= GrameneMart Central server 170886 0 6 439,153,149,209,159,71, détabase? hg18 §
= Flymine server 0,2601,2973,6660,8007,9391, Info: UCSC Main on Human:
chrX 214969 222590 uc004cpf.l 0 - 215101 knownGene (chrX:1-154913754)
e =R Ry 2023]"22; 4243 653057072 283,107,119,176,549, save | rerun | display at UCSC main
r r r r r
o Ereeadle SE LR chrX 214969 267627 wuc004cpg.l o - 215101 . o e B G
= EpIGRAPH server 267426 0 13 chrl 132990 160020 nolidcpa.1 0 +
283,107,119,176,90,49,157,87,75,103,104, 186,525, cheX 138078 156125 we00dopb.1 0 +
Send Data 0,4369,4543,6530,7072,7648,11281,11939,12466,12999,13355,27170,5213 chr¥ 157538 160020 we00depo 1 0 +
ENCODE Tools 3, chr¥ 161425 168795 uc00dopd.1 0 —
Lift=Over 22;:;71 305073 227553 g;goigghésg 58 ag 2433 ' s obrk 181435 170887 vodidope.1 0 4
i i r r r r r r ) A
Text Manipulation 0,6122,10274,16477,16655,20047, chrX 214959 222590 uc0idopf 1-0-
Convert Formats chrX 505078 540146 wucO004epi.l (] & 511632 O
FASTA manipulation 539564 0 6 259,709,209,58,89,627,
Filter and Sort 0,6122,10274,16477,16655,34441,
3 chrX 720013 720042 ucl04cpj.l 0 & 720013
Join, Subtract and Grou 220013 0 1 29, 0,
Extract Features chrX 1274886 1291530 uclO4cpk.l 0 - 1274889
Fetch Sequences 1291527 0 6 128,163,134,167,103,82,
Fetch Allanments 0,2532,6385,10439,12812, 16562,
e chrx 1274886 1291530 uc004cpl.l 0 - 1274889
Get Genomic Scores 1285338 © 5 128,163,134,167,82,
Operate on Genomic Intervals 0,2532,6385,10439, 16562,
Statistics chrX 1274886 1291530 uc004cpm.l o - 1274886
- 1274886 0 6 128,345,134,167,100,82
Graph/Display Data £ 389, 232,207, 200,82,
: P 0,2777,6385,10439,12812,16562,
Regional Variation chrX 1347700 1388827 ucO0depn.l 0 + 1361596
Multiple regression 1388372 0 13
Evelution 72,88,102,143,124,130,173,134,30,136,97,82,533,
; 0,5947,13870,16970,19711,19951,21529,25520,26619,31683,35115,36634,
Metagenomic analyses
Meta nomic analyses 40594,
EMBOSS chrX 1347700 1388827 ucl04epo.l o - 1361596
1388372 0 13
NGS TOOLBOX BETA 72,64,102,143,124,130,173,134,30,136,97,82,533,
NGS: OC and manipulation 0,5947,13870,16970,19711,19951,21529,25520,26619,31683,35115,36638,
40594
= A r A
H
B RSppg || ohex 1347700 1388827 ucO04ecpp.l o + 1361596 ,
| MRS SAM Tonle
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Edit Attributes

-_ Galaxy

Tools

Get Data
= Upload File from your computer

= UCSC Main table browser

= UCSC Archaea table browser
= Get Microbial Data

= BioMart Central server

= GrameneMart Central server

= Flymine server

= EuPathDB server

= EncodeDB at NHGRI
= EpiGRAPH server

Send Data

ENCODE Tools

Lift-Over

Text Manipulation
Convert Formats

FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Display Data
Regional Variation
Multiple regression
Evolution

Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation

NGS: Mapping
| MES: SAM Tonle

Analyze Data  Workflow  Data Libraries Help  Use

Edit Attributes

Name:

UCSC Main on Human: knownGene (chrX

Info:

UCSC Main on Human: knownGene (chrX

Tags:

Database/Build:
Human Mar. 2006 (hg18)

Number of comment lines:
=

Chrom column:

Start column:
[ |

End column:

[ SE——

Strand column (click box & select):
(e %]

Name/Identifier column (click box & select}):
12'[[ = 1

A

!". Sawve

!"_Aulo—detect_\'

This will inspect the dataset and attempt to correct the above column values if they are
not accurate.

Istory Options

Convert to new format

[ Convert BED to GFF ;)

This will create a new dataset with the contents of this dataset converted to a new
format.

Copyright OpenHelix. No use or reproduction without express written consent

Options +

Unnamed histVry

0 Tags

1: UCSC Main on Human: @ § ¢
knownGene {chrX:1-
154913754}

2,423 regions, format: bed,
database: hgl8

Info: UCSC Main on Human:
knownGene (chr¥:1-154913754)
save | rerun | display at UCSC main

2.5tart 3.End 4.Name 5 5

1232990 160020 wz004cpa.l 0 +
chri 133072 156125 wodldcpb. 1 0 +
chrX 157538 160020 ws004cps.1 0 +
chrX 161425 168793 wol0dcpd.1 0 —
chrX 161425 170887 wsl04cpe.1 0 —
chrX 214969 222390 uolldepf.l 0 -
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-. Galaxy

Tools

Get Data
= Upload File from your computer

= UCSC Main table browser

= UCSC Archaea table browser
= Get Microbial Data

= BioMart Central server

= GrameneMart Central server
= Flymine server

= EuPathDB server

= EncodeDB at NHGRI

= EpiGRAPH server

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Convert Formats

FASTA manipulation

Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Display Data
Regional Variation

Multiple regression
Evolution

Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping

NS SAM Tanlc

History and Workflow

Analyze Data = Workflow

Edit Attributes

Name:

UCSC Main on Human: knownGene (chriX

Info:

UCSC Main on Human: knownGene (chrX

Tags:

Database/Build:
Human Mar. 2006 (hg18)

Number of comment lines:
(]

Chrom column:

| 1 ;jl

Start column:
fFa—421

End column:
(3 %]

Strand column (click box & select):

IEII:E ;:I

Name/Identifier column (click box & select}):
E‘Il’ PR |

3

!"_ Save

!"_Aulo— detect \

This will inspect the dataset and attempt to correct the above column values if they are

not accurate.

Convert to new format

[ Convert BED to GFF H

This will create a new dataset with the contents of this dataset converted to a new

format.
LConuart

Data Libraries  Help  User

Saved Histories
Shared Histories
Histories Shared with Me

Create New
Clone
Share
Extract Workflow
Dataset Security
Show Deleted Datasets
Delete

1537338 180020 wolidopo.l 0
chrX 161425 168795 welldepd . 1 0 -
chrX 161425 170887 uclldcpe.1 0
chr 214969 222590 uwelldepf. 1l 0 —

. :_ = g =

Copyright OpenHelix. No use or reproduction without express written consent
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\Galaxy Agenda

= Introduction and Credits
= Interface

m Getting Data

m Preparing Data

= Analyzing Data

m Histories & Workflows
® Summary

m EXxercise

Galaxy: http://galaxy.psu.edu/
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\Getting Data

Analyze Data  Workflow  DatalLibraries Lab  Help

History

Click Get Data Galaxy in 2010... refresh | collapee o

Unnamed history g

0 Tags
Galaxy Developer ) vour history is empty. Click 'Get
Conference

Options «

= Upload File 1
= UCSC Main tablNgrowser
= UCSC Archaea table browser

= Get Microbial Data

Data' on the left pane to start

= BioMart Central server

= GrameneMart Central server

RRREHTHEEE R Cold Spring Harbor Laboratory
= EuPathDB server (immediately following Biology of Genomes)

= EncodeDB at NHGRI

= EpiGRAPH server
- 1oi)0 e L
ENCODE Tools
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 Galaxy bulld: $Rev 3225:56efeB38b%af$
Evolution
Metagenomic analyses
EMBOSS

Galaxy Quickies

Joining Features Sharing Analyses Introducing SR

mapping beta

The Galaxy team is a part of BX at Penn State.

This project is supported in part by NSF, NHGRI, and the Huck Institutes of the Life Sciences.

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping

RS & AR Tl
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«Getting Data: Table Browser

-_ Galaxy Analyze Data  Workflow DataLibraries Lab  Help

Tool et e
— Galaxy in 2010... Lol ptions

Get Data
= Upload File from your compuiy

refresh | collapse all

Unnamed history g

0 Tags
axy Developer ) vour history is empty. Click 'Get
Conference

= UCSC Main table browser

Get Table Main

= UCSC Archaea table browse

= Get Microbial Data

Data' on the left pane to start

= BioMart Central server

= GrameneMart Central server

RRREHTHEEE R Cold Spring Harbor Laboratory
= EuPathDB server (immediately following Biology of Genomes)

= EncodeDB at NHGRI
= EpiGRAPH server

Send Data
ENCODE Tools
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 Galaxy bulld: $Rev 3225:56efeB38b%af$
Evolution
Metagenomic analyses
EMBOSS

Galaxy Quickies

Joining Features Sharing Analyses Introducing SR

mapping beta

The Galaxy team is a part of BX at Penn State.

This project is supported in part by NSF, NHGRI, and the Huck Institutes of the Life Sciences.

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping

RS & AR Tl
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clade: Mammal
genome: Human

assembly: Mar. 2006

= Get Microbial LS

group: Genes and...
track: UCSC Genes

table: knownGene

Send Data

region: position, chrX

Convert Formats
FASTA manipulation

Output format:
BED, and check

Send output to
Galaxy

Regional Variation
Multiple regression

Evolution
Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping

(TP T M T Y VI |

{Getting Data:

UCSC Table Browser

Analyze Data  Workflow  Datalibraries Lab Help User

Home Genomes Genome Browser Blat Tables GeneSorter PCR Session FAQ Help

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and
to retricve DNA sequence covered by a track. For help in using this application see Using the Table Browser for a
description of the controls in this form, the User's Guide for general information and sample queries, and the OpenHelix
Table Browser tutorial for a narrated presentation of the software features and usage. For more complex queries, you

_may want to use Galaxy or our public MySQL. server. Refer to the Credits page for the list of contributors and usage

= doto

clade: [ Mammal 3| genome: | Human  +| assembly: [ Mar. 2006 ]

group: | Genes and Gene Prediction Tracks s | track: [ UCSC Genes +|  (add custom tracks )
kY

table: ': knownGene > :' !'r_descrihe table schema

!rlookup ) ( define regions ]

I region: () genome () ENCODE (*) position chrX

identifiers (names/accessions): ( paste list ) (upload list )
fiter: (create)
intersection: ( create )
correlation: ( create )
I output format: | BED - browser extensible data ¥ m |
outputfile: = | (leave blank to keep output in browser)
file type returngll: (= plain text () gzip compressed

To reset all usS <), click here.

e e e e e e e

Using the Table Browser

This section provides brief line-by-line descriptions of the Table Browser controls. For more information on using this
program, see the Table Browser User's Guide.

» clade: Specifies which clade the organism is in.
= genome: Specifies which organism data to use.

A1 o i 1 SN B H £ wla H L] *.
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- Galaxy

Tools

Get Data
= Upload File from your computer

= UCSC Main table browser

= UCSC Archaea table browser
= Get Microbial Data

= BioMart Central server

= GrameneMart Central server
= Flymine server

= EuPathDB server

= EncodeDB at NHGRI

= EpiGRAPH server

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Convert Formats

FASTA manipulation

Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Display Data
Regional Variation

Multiple regression
Evolution

Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation

NGS: Mapping
L NEE: SAM Tanle

\Getting Data: Send Table Results to Galaxy

Analyze Data  Workflow  Datalibraries Lab Help User

Home Genomes Genome Browser Blat Tables GeneSorter PCR Session FAQ Help

Output knownGene as BED

] Include custom track header:

name=  th_knownGene

description= table browser query on knownGene

visibility= [ pack 3]
url=
Create one BED record per:
(® Whole Gene
() Upstreamby 200 | bases
() Exons plus ' bases ateach end
() Introns plus 0 bases at each end

() 5'UTR Exons
() Coding Exons
() 3'UTR Exons
Q) Downstream by 200 _ . _ bascs

Note: if a feature is closcghe beginning or end of a chromosome and upstream/downstream bases are added, they may
be truncated in order to,

g > Send to Galaxy

!’_Cancel_\!

Copyright OpenHelix. No use or reproduction without express written consent
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"-."Getting Data: UCSC Table Browser Results

== Galaxy Analyze Data  Workflow DatalLibraries Lab Help User

Tools History Options ~
Get Data M 0 The following job has been succesfully added to the queue: refresh | collapse all
= Upload File from your computer
. i Unnamed histol
= UCSC Main table browser 1: UCSC Main retory v

0 Tags
= UCSC Archaea table browser ) ) : ) e ——
h( heck the stat F d job d th Iting data by refresh
ou can chec e status of queued jobs and view the resulting data by refreshing 1: UCSC Main on Human: ® { 3¢

» Get Microbial Data the History pane. When the job has been run the status will change from
] ‘running' to 'finished' if completed succesfully or 'error’ if problems were knownGene (chrX:1-
= BioMart Central server encountered. 154913754)

= GrameneMart Central server

database: hgl8
= Flymine server Info: UCSC Main on Human:
EuPathDB server knownGene (chrX:1-154913754)

save | rerun | display at UCSC main
= EncodeDB at NHGRI

l.chrom 2.5tart 3.End  4.Name

= EpiGRAPH server chrX 132980 160020 ucOfdopa.l 0 4+

chrX 138078 156125 ucO04cpb.1 0 +
Send Data F

chrX 157532 160020 wc00dcpe.l 0 4+
ENCODE Tools chrX 161425 165795 uciidepd .1 0 -
Lift-Over chrX 161425 170987 ns00dcpe.1 0 -
Text Manipulation chrX 214969 222590 ucOdcpf.l 0 -
Convert Formats - i == skl

FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Display Data
Regional Variation
Multiple regression
Evolution

Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping

| Bl AR Tl L
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etting Data: Additional Data Sources

- Galaxy Analyze Data  Workflow  DataLibraries Lab Help User
e Get Microbial Data Options ~
Get Data L
y o Select the Desired Kingdom: tollapse all
= Upload File from your computer sl T]
bacteria | ;
= UCSC Main table browg ——— d history )

sired Organism:
s marina MBIC11017 f

= UCSC Archaea tablg

Main on Human: @& { 3

L
R

= Get Microbial Data

ene (chrX:1-
* BioMart Central serv Select Desired Coding Sequences: 754)
= GrameneMart Central 0 NC_009928 ?lar;i.sformat: bed,
= Flymine server O NC_009928 5C Main on Human:

ne (chrX:1-154913754)

= EuPathDB server
= EncodeDB at NHGRY

ENCODEdb

Consortium Data ENCODEdb Home | FAQ
ENCODE Consortium Data

= EpiGRAPH server

"M | Al results corresponding to the Consortium Data guery are organized In the lower window. Click on any of the tabs to view the results
M corresponding to each data source.
M - To Issue a new guery, use the guery box In this window. Queries can be issued against either ENCODE Consortium data or against publicly-available
Text Manipulation information on functional elements that have been annotated in ENCODE regions {2 Genomic Context search).
m - Query Term: Enm001, FOXP2 Genome assembl\r:‘ Hurman July 2003 ﬂ Start Consortium Data Search
N ~ T —_— 0 - -
FASTA manipulation
Filter and Sort [None selected) —
Join, Subtract and Group
Extract Features _
Fetch Sequences The Consortium data search feature can be used to assemble customized ENCODE data sets from both the NCBI Gene Expression Omnlous (GED)
Fetch Alignments and the UCSC Genome Browser.
Get Genomic Scores The following ENCODE regions have been identified, based on your query (Human July 2003 assembly):
Operate on Genomic Intervals Chromosome 7:115365024-117242449
L Chromosome 7:113609778-113884658
Statistics
G h/Di I Data Please select one of the following data sources to retrieve ENCODE Consortium data for these reglons:
= - — = Consortium data source:
Regional Variation
R R ® ucsc Genome View selected ENCODE Consertium data using the UCSC Genome Browser,

Multiple regression Browser
Evolution : UCSC Table Browser ir:ig:f:;twcoor: Consortium data housed at UCSC using a simplified version of the UCSC Table Browser
Metagenomic analyses ~) GEO Datasets Retrieve customized sets of curated gene expression and molecular abundance DataSets generated by the
EMBOSS = ENCODE Consortium and stared at GEO.

! ~ GEO Profiles Retrieve customized sets of ENCODE gene expression and molecular abundance Profiles generated by the
NGS TOOLBOX BETA et ENCODE Consortium and stored at GEO.

) GEO Components Retrieve array data generated by the ENCODE Consortium from cross-linked platform, series, and sample
NGS: QC and manipulation ~ P entries within GEO.
i
NGS: Ma in : (" search Consortium Data ) ( Clear )
| B, AR Taal
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File Upload

Workflow  Data Librai P B R R EE |m] | [& Desktop

DEVICES B chrX_geneintervals.txt

Tools

Get Data . PLACES
= Upload File ormat: Y
~detect MEDIA

e format?
= UCSC Archaea o

= Get Microbial Data File:

T &= Upload or paste file —J }

= GrameneMart Central server URL/Text: _
Name chrX_geneinte

P e s rvals. 1=t

= EuPathDB server Size BB KB

Kind Microsoft
Excel text
document b |

= EncodeDB at NHGRI

| 2

)
Here you may specify a list of URLs (one per line} o
Send Data l Created Today at l
= Comrert spaces to tabs:

= EpiGRAPH server

ENMCODE Tools
Lift-Over Horse Sep. 2007 (equCab2)
Tiext Manioulation Horse Jan. 2007 (equCab1) Hide extension 'f Cancel “ ( Open \1
Convert Formats Human Feb. 2009 [h19} S—
R Human Mar. 2006 (hg16) [
S— Human May 2004 (hg17) m m
Y Human July 2003 (hg16)
i i Human Apr. 2003 (hg15)
Extract Features Hyperthermus butylicus DSM 5456 (hypeButy1)
Fetch Sequences Af Hyphomonas neptunium ATCC 15444 (hyphMept ATCC15444)
Fetch Alignments iy diomnarina loiniensis LZTR (idicLoih_L2TR)

Get Genomic Scores T4 J. Craig V_enter Sep. ?_D_IJ? {venter1)
Operate on Genomic Intervals pr} Jannaschia sp. CCSt {|an_r‘rCCS1}
— P Kangaroo rat Jul. 2008 (dipOrd1)
S 2 Lactobacillus plantarum WCFS1 (lactPlan)
Graph/Display Data Lactobacillus salivarius UCG118 (lactSali_UCG118)
Regional Variation @~ | || 7 Lactococcus lactis subsp. lactis 111403 (lactLact)
Multiple regression Al Lampray Mar. 2007 (petMar1)
Evolution a |Lancelet Mar. 20086 (braFlo1)
Metagenomic analyses sl Laurasiatheria Apr. 24. 2006 (lauRas13) =
EeMBoss 2 |- Lawsonia intracellularis PHE/MN1-00 (lawsintr PHE_MN1_00) b
Aot

NGS TOOLBOX BETA
) ) blastz pairwise alignment format. Each alignment block in an axt file contains three lines:
NGS: QC and manipulation a summary line and 2 sequence lines. Blocks are separated from one another by blank
NGS: Mapping lines, The summary line contains chromosomal position and size information about the ;
NES: SAM Tanle Y alignment. It consists of 9 required fields. Y
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\Galaxy Agenda

= Introduction and Credits
= Interface

m Getting Data

m Preparing Data

= Analyzing Data

m Histories & Workflows
® Summary

m EXxercise

Galaxy: http://galaxy.psu.edu/
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Preparing Data: Text Manipulation

' = Galaxy

Tools

Get Data

Send Data
ENCODE Tools
Lift-Over

Text Manipulatiz=

= Add column to an existing
query

= Compute an expression on
EVEry row

= Concatenate gueries tail-to-
head

= Condense consecutive
characters

» Convert delimiters to TAB
= Merge Columns together

Create single interval ag
query

Cut columns from a

Change Case of selectea
columns

= Paste two files side by side

= Remove beginning of a file
= Select first lines from a Query
= Select last lines from a Query

= Trim leading or trailing
characters
——

Te

Convert Formats

FASTA manipulation

Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals
Statistics

Analyze Data = Workflow

Data Libraries Lab Help User

0 The following job has been succesfully added to the queue:

1: UCSC Main

xt Manipulation

1eued jobs and view the resulting data by refreshing
ob has been run the status will change from
sted succesfully or ‘error' if problems were

History Options -

refresh | collapse all

Unnamed history 7

Manipulation

H ain on Human: &

knownGene (chrX:1-
154913754)

2,423 regions, format: bed,
database: hgl8

Info: UCSC Main on Human:
knownGene (chr¥:1-154913754)
save | rerun | display at UCSC main

1.Chrom z.Start 3.End 4.Name 5 5
chrlX 1232990 160020 we0Ddopa. 1 0 +
chr 133073 156125 uwcdfdocpb. 1 0 +
chri 157538 160020 uwslldcps. 1 0 +
chri 161425 168795 uwclldepd .1 0 -
chri 161425 170387 uclldcpe. 1 0 -
chrX 214969 22390 uclldepf.l O -
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Preparing Data: Cut columns

' =_ Galaxy

Tools

Get Data

Send Data
ENCODE Tools
Lift-Over

Text Manipulation

= Add column to an existing
query

= Compute an expression on
EVEry row

= Concatenate gueries tail-to-
head

= Condense consecutive
characters

» Convert delimiters to TAB
= Merge Columns together

= Create single interval as a new
query

= Cut columns from a table

= Change Case of selected
columns

= Paste two files side by side

= Remove beginning of a file
= Select first lines from a Query
= Select last lines from a Query

= Trim leading or trailing
characters

Convert Formats

FASTA manipulation

Filter and Sort

Join, Subtract and Group

Extract Features

Fetch Sequences

Fetch Alignments

Analyze Data  Workflow  Data Libraries Lab

[ Tab

From:
Cut

Cut columns:
cl,c2,c3,c6,c

': L: UCSC Main on Huma..-

Type:

Cut columns
cl,c2

!r_ Execute \

Add Columns

cl,c2,c3,c6,c4,c10

Delimited by:
[ Tab 4
From:

[ 1: ucsc Main on iflina..-154913754) 3|

!,. Execute \'

1: UCSC Main on Human: ® { 3¢
knownGene (chrX:1-
154913754)

2,423 regions, format: bed,
database: hglg

Info: UCSC Main on Human:
knownGene (chr¥:1-154913754)

WARNING: ThiNtool breaks column assignments. To re-establish colyl
assignments run the tools and click on the pencil icon in the latest history i

ﬁ The output of this teol is always in tabular format (e.g., If your criginal delin
commas, they will be replaced with tabs). For example:

Cutting columns 1 and 3 from:

apple is , good
windows ,i=,bad

will give:

apple good
windows bad

1: UCSC Main on Human: & { 32
knownGene
{chrX:1-154913754)

2,423 regions, format: bed,
database: hglB

Info: UCSC Main on Human:
knownGene (chrX:1-154913754)

save | display at UCSC main

What it does
This tool selects (cuts out) specified columns from the dataset.

+ Columns are specified as €1, €2, and so on. Column count begins with 1

« Columns can be specified in any order (e.g., €2,c1,c6)

« If you specify more columns than actually present - empty spaces will b
dots

Example

Input dataset (six columns: c1, €2, c3, c4, c5, and c6):

chrl 10
chri 100

1000 gensl 0 +
1500 genel 0 +

cut on columns "el,cd4,c6" will return:

-

ul 140854 156002

n o+ 140854 156002 0 7 273
0+ 157538 157538 0 1 24B3
0 - 161740 16E81B4 O 2 439
n - 161740 170EBE 0 & 439
] 215101 221653

i chril el +
Get Genomic Scores obri genet + E d |l »
Operate on Genomic Intervals
Statistics cut on columns "cb,c5,cd,c1” will return:
— I T
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\Preparing Data: Change Attributes

- Galaxy

Tools

Get Data M
Send Data
ENCODE Tools
Lift-Over
Text Manipulation
= Add column to an existing
query

= Compute an expression on
EVEFY FOW

= Concatenate gueries tail-toe-
head

= Condense consecutive
characters

= Convert delimiters to TAB

= Merge Colur

= Create sing|
query

= Cut columns from a table

= Change Case of selected
columns

= Paste two files side by side
= Remove beginning of a file
= Select first lines from a Query

» Select last lines from a Query

= Trim leading or trailing
characters

Convert Formats

FASTA manipulation

Filter and Sort

Join, Subtract and Group

Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Dgrate on Genomic Intervals |
Statistics i

Analyze Data  Workflow  DatalLibraries Lab Help User

Edit Attributes

Name:
Cut on data 1

Info:

Tags:

Database/Build:
Human Mar. 2006 (hg]

Number of comment line

This will inspect the dataset and attempt to correct the above column values if they are
not accurate.

Change data type

New Type:

[ tabular 4
This will change the datatype of the existing dataset but not modify its contents. Use
this if Galaxy has incorrectly guessed the type of your dataset.

!"_5:1\.-12_\

Manage dataset permissions and role associations of Cut on data 1

manage permissions: Role members can manage the roles associated with this
dataset

Roles associated: Roles not associated:

wlathe@openhelix.com

History Options «
refresh | collapse all
Unnamed history g

N Tone

database: hgl8
Info:
save | rerun

4 B
chrX 132990 160020 + wolldopa.l 9
chrX 138078 156125 + wsl04cpb.1 7
chrX 137338 160020 + wolldopo.1 1
chrX 161425 168795 - wol0dcpd. 1 4
chrX 161425 170887 - wslld4cpe.1 &
chrX 214969 222590 - welldepf 1 5

1: UCSC Main on Human: @& { 3%
knownGene (chrX:1-
154913754)

2,423 regions, format: bed,
database: hgl8

Info: UCSC Main on Human:
knownGene (chr¥:1-154913754)
save | rerun | display at UCSC main

1.Chrom 2.8tart 3.End 4.Name 5
chrX 132990 10020 pelldepa.l 0 +
chry 133078 156125 uweifdopb. 1 0 +
chrX 157538 160020 wo0ldeps. 1 0 +
chri 161425 168795 uwolldepd . 1 0 -
chri 161425 170887 uclldcpe.1 0

chri 214969 ZZET90 uelldepi.l 0 -
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Tools

Get Data

Send Data
ENCODE Tools
Lift-Over

Text Manipulation

= Add column to an existing
query

= Compute an expression on
every row

= Concatenate gueries tail-to-
head

= Condense consecutive
characters

= Convert delimiters to TAB
= Merge Columns together

= Create single interval as a new
query

= Cut columns from a table -

= Change Case of selected
columns

= Paste two files side by side
= Remove beginning of a file
= Select first lines from a Query

= Select last lines from a Query

= Trim leading or trailing
characters
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 !

asta
fastq
fastgsanger
feattable
fitch
freak
fuzznuc
fuzzpro
fuzztran
garnier
acg
geecee
genbank
genetrack
aff
aff3
ag
qif
gmaj.zip
helixturnhelix
hennig8&
hmoment
html

Interva _IH!EX

isochore
jackknifer
jackknifernon
ipg

laj

lav

len

maf

markx0
markx1l
markx 10
markxZ
markx3
match

mega
meganon
motif

msf
nametable
nchi

needle
newcpgreport
newcpgseek
nexus
nexusnon
noreturn
pair

:Data  Workflow

Preparing Data: Change Format

Data Libraries Lab Help  User

s

006 (hg18)

ment lines:

pe

dataset and attempt to correct the above column values if they are

Select: interval

he datatype of the existing dataset but not modify its contents. Use
incorrectly guessed the type of your dataset.

permissions and role associations of ChrXGenes

sions: Role members can manage the roles associated with this

Roles not associated:

X.Com

History Options ~

refresh | collapse all

Unnamed history g

Edit Attributes

TR T

database: hgls
Info:
save | rerun

3 & 5
chrX 132920 160020 + wolld4cpa.l 9
chrX 138075 156125 + ucl0dcpb.1 7
chrX 157538 160020 + ncl04cps.1 1
chrll 161425 168795 - ucl0depd . 1 4
chrX 161425 170887 - uwclldcpe.1 &
chrX 214969 222590 - wollddcpf. 1l 5

1: UCSC Main on Human: ® 7 $2
knownGene {(chrX:1-
154913754}

2,423 regions, format: bed,
database: hgl8

Info: UCSC Main on Human:
knownGene (chrX:1-154913754)
save | rerun | display at UCSC main

l.Chrom 2.start 3.End 4.Name 5 B
chrl 132990 160020 velldcpa.1 0 +
chrX 138072 156135 ws004cpb.1 0 +
chrll 1575338 180020 velddopo.1 0 +
chriX 161425 168795 woll4cpd.1 0 -
chri 161425 170887 uwzlldcpe.1 0 -
chrl 214969 222590 volldcpf.1 0 -
c- — -_ 4>
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\Preparing

Tools

Get Data

Send Data
ENCODE Tools
Lift-Over

Text Manipulation

= Add column to an existing
query

= Compute an expression on
every row

= Concatenate gueries tail-to-
head

= Condense consecutive
characters

= Convert delimiters to TAB
= Merge Columns together

= Create single interval as a new
query

= Cut columns from a table

= Change Case of selected
columns

= Paste two files side by side
= Remove beginning of a file

= Select first lines from a Query
= Select last lines from a Query

= Trim leading or trailing
characters

Convert Formats

FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Seguences

Fetch Alignments
Get Genomic Scores

Analyze Data

Edit Attributes

Mame:

Data Libraries

ChrXGenes

Info:

Tags:

Database/Build:

Human Mar. 2006 (hg18)

Number of comment lines:

=

Chrom column:

Start column:

Strand column (click box & select):

lzhj4 ¢:|

Name/Identifier column (click box & select):

not accurate.

Convert to new format

'. Convert Genomic Intervals To BED

i
-

Data: Select Columns

Workflow Help  User

database: hgls
Info:

roven | eneam

Chrom column: 1
Start column: 2

End column: 3

+

+

+

History Options ~
refresh | collapse all

Unnamed history g
0 Tags

2: ChrXGenes @ {82

2,423 lines, format: tabular,

ncl0dcpa .
uz00dcph.
ncl0dcpe .
nz00dcpd .
nclidcpe .
ncl0dcptf.

- e e e e
L T

1: UCSC Main on Human: ® 7 $2

knownGene {(chrX:1-

.

154913754)

database: hgl8

Strand column: 4

chrl

157522

¢ the dataset and attempt to correct the above column values if they are

2,423 regions, format: bed,

n Human:
:1-154913754)
slay at UCSC main

Name column: 5

=T ldguss 156125 us00d4cph.
160020
chriX 161425 168795 ucildcpd.
chri 161425 170887 uz0ldcpe.
chrl 214969  2REE590 uolldcpf.

+ o+ o+

il
il
uclidcpe.1 0
il
o
0

PO I R

This will create a new dataset with the contents of this dataset converted to a new

Operate on Genomic Intervals ] format. ]
Statistics . S .
{romvare )
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\Preparing Data: Filtering and Sorting

-_ Galaxy

Tools

Get Data

Send Data
ENCODE Tools
Lift-Over

Text Manipulation
Convert Formats
FASTA manipulgtion

[Filter and So g

descending order

= Select lines that match an
expression

Extract Features

Fetch Sequences
Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics
Graph/Display Data
Regional Variation
Multiple regression
Evolution
Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and mani

NGS: Mapping
NGS: SAM Tools

Workflows

Analyze Data  Workflow  Data Libraries Lab  Help  User

o Attributes updated

Filter and So

ilter & Sort

History Options ~
refresh | collapse all

Unnamed history 7
0 Tags

2: ChrXGenes @ {8

database: hglg
Info:
save | rerun | display at UCSC main

“hrom 2.5tart 3.End 4.5trand S5.Na

132290 160020 + EL=201 1]
132078 156125 + w00
157338 160020 + uc 004
161425 163795 - w004
161425 170287 - w004
214222 222590 - w004
""""""""" Va4 lw

2,423 regions, rorma

i: UCSC Main on Human: @ {f 3%
knownGene {chrX:1-
154913754)

2,423 regions, format: bed,
database: hgl8

Info: UCSC Main on Human:
knownGene (chrX:1-154913754)
save | rerun | display at UCSC main

l.chrom 2.s5tart 3.End 4.Mame
chrd 132990 160020 nclldcpa.
chri 138072 156125 nc004cpb.
chrX 157528 160020 nclldope.
chrX 161425 168795 nclldcpd .
chrl 161425 17023287 wc0ldope.
chrX 214969 222590 uclldcpf.

P
o o o o o ol
+
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' =_ Galaxy

Tools

Get Data

Send Data

ENCODE Tools
Lift-Over

Text Manipulation
Convert Formats
FASTA manipulation
Filter and Sort

= Filter data on any column using
simple expressions

= Sort data in ascending or
descending order

= Select lines that match an
expression

Join, Subtract and Group

Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals

Statistics

Graph/Display Data

Regional Variation

Multiple regression

Evolution

Metagenomic analyses

EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation

NGS: Mapping
NGS: SAM Tools

Workflows

Filter

Preparing Data: Filter on Column

Analyze Data  Workflow  DataLibraries Lab Help User

Filter:

': 2: ChrXGenes

With following condition:

cb<=2
Double equal sigs, ==, must be o

!"_ Execute

Double equal

gns, ==, must be used as "equal to"” (e.g., €1 == 'chr22'}

ﬂ TIP: Attempting to apply a filtering condition may throw exceptions if the data type
(e.g., string, integer} in every line of the columns being filtered is not appropriate for
the condition (e.g., attempting certain numerical calculations on strings). If an
exception is thrown when applying the condition to a line, that line is skipped as invalid
for the filter condition. The number of invalid skipped lines is documented in the
resulting history item as a "Condition/data issue”.

) TIP: If your data is not TAB delimited, use Text Manipulation->Convert

Syntax

The filter tool allows you to restrict the dataset using simple conditional statements.

Columns are referenced with ¢ and a number. For example, ¢l refers to the first
column of a tab-delimited file

Make sure that multi-character operators contain no white space { e.g., <= is valid
while < = is not valid }

When using 'equal-to’ operator double equal sign "==" must be used ( e.g.,
cl=="chrl'}

MNon-numerical values must be included in single or double quotes ( e.g., cB=="+"}
Filtering condition can include logical operators, but make sure operators are all
lower case ( e.g., (cl!="chrX' and cl!="chrY"') or not c6=="+"}

Example

cl=="chrl’ selects lines in which the first column is chrl

€3-c2<100*c4 selects lines where subtracting column 3 from column 2 is less
than the value of column 4 times 100

len{c2.split(",'}) < 4 will select lines where the second column has less than four
comma separated elements

€2>=1 selects lines in which the value of column 2 is greater than or equal to 1
Numbers should not contain commas - c2<=44,554,350 will not work, but
c2<=44554350 will

e e e e e e e
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History Options ~
refresh | collapse all

Unnamed history g
0 Tags

2: ChrXGenes @ § 8

2,423 regions, format: interval,
database: hgl8

Info:

save | rerun | display at UCSC main

1.Chrom 2.8tart 3.End 4.5trand 5.Na

chrX 122990 1e0020 + 004
chrX 135078 156125 + w004
chrX 157528 1e0020 + 004
chrX 161425 1687395 - w004
chrX 161425 170887 - 004
chrX 214959 222390 - 004
.- b 14| e

i: UCSC Main on Human: @ { 3%
knownGene {(chrX:1-
154913754)

2,423 regions, format: bed,
database: hgl8

Info: UCSC Main on Human:
knownGene (chrX:1-154913754)
save | rerun | display at UCSC main

1.Choom 2.s5tart 3.End 4.MName 5 5
chrl 132990 160020 ucOfdcpa. 1 0 +
chri 128078 156125 uc00d4cpb.1 0 +
chrl 157528 160020 ucOddcpo. 1 0 +
chri 161425 168795 ucOld4cpd .1 0 -
chrl 161425 170327 wolddepe.l 0 -
chri 214969 2E2590 wclldcpf. 1 0 -
l:- — -_ U BN
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Preparing Data: Change Name

¥
¥
%
b

-

—_L Galaxv Analyze Data ‘Workflow Data Libraries Lab Help User

Tools M | History Options +
Edit Attributes

Get Data refresh | collapse all |

Send Data ame:

ENCODE Tools ChrXGenes <= 2exons Unnamed history v

Lift-Over h‘ R

Text Manipulation
Convert Formats Filtering with c6<=2, kept 17.555"=

FASTA manipulation
Filter and Sort

= Filter data on any column using

hgl8
ng with c6<=
% of 2423 lines.

n | display at UCSC

Tags:

simple expressions Database/Build:

%&:ﬁ;?ﬂg‘;ﬁﬁ”d'"g or Human Mar. 2006 (hg18) Y e p—
- Select lines that match an Number of comment lines: i:gifg igggj; : o

Sl =] 1541465 1616000 — u
Join, Subtract and Group 1544371 1545451 - w
Extract Features Frl‘r‘:“l" column: L | 2414454 2459015 - w
Fetch Sequences — T 2414467 2438580 - v -"“
Fetch Alignments Start column: -
Get Genomic Scores 11 Fhs "
Operate on Genomic Intervals - . wf t t® ? %
Statistics F:df?lumn' détaba;?e?lﬁg?s ormat e
Graph/Display Data = Info:
Regional Variation Strand column (click box & select): save | rerun | display at UCSC
Multiple regression (a2 —il
Evolution ' ' .Chrom z.Start 3.End 4.Strand 5.

Metagenomic analyses Name/Ident/fier column (click box & select): 132990 160020 + ol
EMBOSS 138078 156135 + nol
1575328 160020 + nsl
NGS TOOLBOX BETA {53"‘3_ 161435 168795 - uz!
NGS: QC and manipulation (" Auto - detecy 161425 170887 — s
— X 214969 222590 - us
NGS: Mapping This will inspecYthe dataset and attempt to correct the above column values if they are e . i
NGS: SAM Tools not accurate.
Workflows 1: UCSC Main on @ ] 8
Convert to new format Human: knownGene (chrX:1-
o 154913754} |

| Convert Geromic Intervals To BED 4 |

2,423 regions, format: bed,

This will create a new dataset with the contents of this dataset converted to a new \ database: hgl8 !
format. ; Info: UCSC Main on Human: 1
f rem— v knownGene (chrX:1-154913754) v
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= UCSC Main tab)

= UCSC Archaea table browser
= Get Microbial Data

= BioMart Central server

= GrameneMart Central server
= Flymine server

= EuPathDB server

= EncodeDB at NHGRI

= EpiGRAPH server

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Convert Formats

FASTA manipulation

Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph /Display Data
Regional Variation

Multiple regression
Evolution

Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: and manipulation
NGS: Mapping

| NEe: €AM Tonle

Analyze Data  Workflow  Data Libraries Lab Help  User

Preparing Data: Download second dataset

m

History Options ~
refresh | collapse all
Unnamed history 7
0 Tags
3: ChrXGenes <= @ ] 8
2exons

436 regions, format: interval,
database: hgl8

Info: Filtering with cé<=2, kept
17.99% of 2423 lines.

save | rerun | display at UCSC
main

om 2.Start 3.End 4.5tand 5
1575328 160020
TEO013 720042 +
15414635 1616000 —
1544371 1545451 -
2414474 2429013 -
2414467 2428580 -

{ 1 e

g8 2 &8 & &8

2: ChrXGenes @ {1 8
2,423 regions, format: interval,
database: hgl8

Info:

save | rerun | display at UCSC
main

1.Choom z.Start 5.End 4.5trand 5.

chrX 132990 160020 + uet
chrX 133078 156155 + ust
chrX 157532 160020 + sl
chrX 161435 168755 - ust
chr¥ 161425 170837 - uel
chrX 214969 22IT90 - uet
3 RN
i: UCSC Main on @ ] 8
Human: knownGene (chrX:1-

154913754)

2,423 regions, format: bed,
database: hgl8
Info: UCSC Main on Human:
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Tools

Get Data
= Upload File from your cog

= UCSC Main table broy
= UCSC Archaea table br
= Get Microbial Data

= BioMart Central server

= GrameneMart Central server
= Flymine sepver

= EuPathDB server

= EncodeDB at NHGRI

= EpiGRAPH server

Send Data

ENCODE Tools

Lift-Over

Text Manipulation
Convert Formats

FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph /Display Data
Regional Variation
Multiple regression
Evolution

Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation

NGS: Mapping
L NES: CAM Tanle

Analyze Data  Workflow  Data Libraries Lab Help  User

Home Genomes Genome Browser Blat Tables Gene Sorter PCR Session FAQ Help

uter W | vy m _

rieve the data associated with a track in text format, to calculate intersections between tracks, and
to retricve DNA sequence covered by a track. For help in using this application see Using the Table Browser for a

description of the controls in this form, the User's Guide for general information and sample queries, and the OpenHelix
Table Browser tutorial for a narrated presentation of the software features and usage. For more complex queries, you
may want to use Galaxv or our public MvSQL server. Refer to the Credits page for the list of contributors and usage

restrictions associated with these data.

genome: [ Human ¢ |

-

assembly: [ july 2003 3]

clade: | Mammal H

table: 'j nhgriDnaseHs + j' !"_describe table schemaf‘
region: O) genome () ENCODE @ position chrx
identifiers (names/accessions): ( paste list ) (upload list ) \
fler: (o)

intersection: ( create)

correlation: (create \'

3] ¥ Send
(leave blank to keep out

output format: | BED - browser extensible data

output file:
file type returnel: (* plain text O gzip compressed

get output

To reset all userNQut settings (including custom tracks), click here.

s

get output )

custom tracks

genome: Human

assembly: July 2003

group: Regulation
track: NHGRI DNasel —HS

table: nhgriDnaseHs

Using the Table Browser

This section provides brief line-by-line descriptions of the Table Browser controls. For more information on using this

program, see the Table Browser User's Guide.

e clade: Specifies which clade the organism is in.

e genome: Specifies which organism data to use.
e i . ¢ _
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-. Galaxy

Tools

Get Data
= Upload File frem your computer

= UCSC Main table browser

= UCSC Archaea table browser
= Get Microbial Data

= BioMart Central server

= GrameneMart Central server
= Flymine server

= EuPathDB server

» EncodeDB at NHGRI

= EpiGRAPH server

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Convert Formats

FASTA manipulation

Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Display Data
Regional Variation

Multiple regression
Evolution

Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping

LMES: SAM Tanle

Preparing Data:

!

Download second dataset

Analyze Data  Workflow  Data Libraries Lab Help  User

Blat Tables Gene Sorter PCR

Home Genomes Genome Browser

Session FAQ Help

Output nhgriDnaseHs as BED

] Include custom track header:

name= th_nhgriDnaseHs

description= table browser query on nhgriDnaseHs

visibi.l.ity: ': pack % :'

url=
Create one BED record per:
=) Whole Gene
() Upstream by 200 bases
() Downstream by zoo bases

Note: if a feature is closg
be truncated in order 1%

.".Send query to Calax\,r.'

0 the beginning or end of a chromosome and upstream/downstream bases are added, they may

Send to Galaxy |

.f'.CanceI \'
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-_ Galaxy

Tools

Get Data
Send Data
ENCODE Tools
Lift-Over

= Convert genome coordinates
between assemblies and genomes

Convert Formats
FASTA manipulation

Filter and Sort

Join, Subtract and Group
Extract Features
Fetch Sequences
Fetch Alignments
Get Genomic Scoyg
Operate on Gerg
Statistics
Graph /Display D
Regional Variation
Multiple regression
Evolution
Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation

NGS: Mapping
NGS: SAM Tools

Workflows

«Preparing Data: Liftover

Analyze Data  Workflow  Data Libraries Lab Help  User

Genome: hgl8

mmb5
mmé

panTrol
m3

itio of bases that must re|

Make sure tit the genome build of the input dataset is specified (click the pencil icon in
the history item to set it if necessary).

This tool will only work on interval datasets with chromosome in column 1, start co-
ordinate in column 2 and end co-ordinate in column 3. BED comments and track and
rowser lines will be ignored, but if other non-interval lines are present the tool will
sturn empty output datasets.

| ) What it does

This tool converts coordinates and annotations between assemblies and genomes. It
produces 2 files, one containing all the mapped coordinates and the other containing the
unmapped coordinates, if any.

4: UCSC Main on
Human: nhgriDnaseHs
{chrX:1-153652391)

182 regions, format: bed,
database: hgl6

Info: UCSC Main on Human:
nhgriDnaseHs (chrX:1-
153692391}

save | rerun | display at UCSC
main

3.End
3206696 1_Z2
6313752 2. 8
8721138 3 2
SEFMETE 9394713 4
S4TITTE PATEETL D
11139091 11139578 &6_3
N
.}

1.Chrom 2.sStart
ZEOEE0Z

6512644
2720712

Options «

3: ChrXGenes <=

Example
Conwverting the following hgl6 intervals to hgl8 intervals:

chrX 85170
chrl 110452
chrX 112202

112199 AKO0Z185 0 +
112199 AK0D2734c 0 4+
121212 AKO74328 0 -

will produce the following hgl8 intervals:

chrl
chrl
chrl

132391
152279
160024

160020 AKO0Z185 0 4+
160020  AK0I7346 0 4+
169033 AKO74522 0

2exons

436 regions, format: interval,
database: hgl8

Info: Filtering with c6<=2, kept
17.99% of 2423 lines.

save | rerun | display at UCSC
main

4. stEn
157528 160020 +
TEOO0LE 7E0042  +
1541485 1616000 —
1544371 1545451 -
2414454 2429015 -
2414467 2423350 -

1.Chroom 2.start 3.End

@ 8

5

g 8 &8 8 8 8

2: ChrXGenes
§ 2,423 regions, format: interval,

Lo é? o i A

o
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\Preparing Data: Change Name

i : Galaxy Analyze Data  Workflow  Datalibraries Lab Help  User
Tools History Options ~
Attributes updated ry
Get Data o refresh | collapse all [
Send Data
ENCODE Tools Unnamed history 9
Lift-Over 0 Tags
. .
Text Manipulation 6: DnasHs on ChrX o 7 ]

Convert Formats

FASTA manipulation
Filter and Sort

Join, Subtract and Group Change name.

Extract Features

Fetch Sequences Ch 1.Chrom 2.start
rna— DnasHs on ChrX
Fetch Alignments
N TOE1139 7061247
Get Genomic Scores chrX 9269213 9269631 3.2 S

sl Operate on Genomic Intervals el seaTs g 423

chrX 10024268 10024749 5_2 =1l

Graph/Display Data chrX 11687586 1168807% 6.3
Regional Variation C Jalr
Multiple regression
Evolution : *| || 4: UCSC Main on @ ] %
Metagenomic analyses Human: nhgriDnaseHs
11—

EMBOSS tl:hrx 1 153592391[

182 regions, format: bed,
NGS TOOLBOX BETA database: hglb

Info: UCSC Main on Human:
NGS: QC and manipulation nhgriDnaseHs (chrx:1-
NGS: Mapping 153692391)
NGS: SAM Tools ;?:i?ql rerun | display at UCSC

Workflows 1.Chrom 2.Start  3.End 4.Hame 5

chrl 3206302 32066596 1_2 51
chrl eSlZedd 6512752 2.2 =l
chrl 2720718 87E11ze 2 2 51
chrX 9394678 9294713 4 2 =1l
chrX P47TTTE PATREM S 2 =1
chrl 11139091 11139578 6_3 7

( RN 2
3: ChrXGenes <= @ &
2exons

436 regions, format: interval, :
database: hgl8 v
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\Galaxy Agenda

= Introduction and Credits
= Interface

m Getting Data

m Preparing Data

m Analyzing Data

m Histories & Workflows
® Summary

m EXxercise

Galaxy: http://galaxy.psu.edu/
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"--;:Ana yzing Data: Getting Flanking regions

i :_ Galaxy Analyze Data  Workflow  Datalibraries Lab Help  User
Tools History Options ~
ra Attributes updated ry
Get Data [ o refresh | collapse all [
Send Data
ENCODE Tools Unnamed history 9
Lift-Over 0 Tags

Text Manipulation
Convert Formats

FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Seguences

Lot Alaments Operate on
Genomic Intervals

@ 8

6: DnasHs on ChrX
182 regions, format: bed,
database: hgl8

Info:

save | rerun | display at UCSC
main

1.Chrom 2.3tart 3.End
chrX BEEL1T72 3FER1Ses 1.2 =
chr TOE1139 7061247 2 2 51
chri Q269213 9269631 32 51
chrl 9943173 9943208 4.2 o
chri 10024268 10024749 5_2 =1l
11687326 11688073 &6_3

Operate on Genomic Intervals

= Intersect the intervals of two
gueries

= Subtract the intervals of two
gueries

4: UCSC Main on
Human: nhgriDnaseHs
(chrX:1-153692391)

182 regions, format: bed,
database: hgl6

Tnfa- LIS Main on Human:
eHs (chrX:1-

\1}

\n | display at UC5C

= Merge the overlapping interves
of a query

= Concatenate two queries into
one query

= Base Coverage of all intervals

= Coverage of a set of intervals
on second set of intervals

= Complement intervals of a

query

| 3.End 4.Name 5
= Cluster the intervals of a query ] chrX 3206302 3206626 1_2 =1l
chrl 6512644 6512752 2.2 51
chrl 2720718 8721136 I 2 51
chrl 9394678 9394713 4.2 51
chrl P47577E 9476254 T 2 51
chrl 11139091 11139578 £_3 ki

= Fetch closest fecNjire for every [ 4>
interval

= Profile Annotations for a set of 3: ChrXGenes <= @ 7§ %
genomic intervals X 2exons

Statistics : 436 regions, format: interval,

v database: hgl8

P L iEwto oy Py
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Analyzing Data: Flanking regions

- =. Galaxy

Tools

Get Data

Send Data

ENCODE Tools
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

= Intersect the intervals of two
gueries

= Subtract the intervals of two
gueries

= Merge the overlapping intervals
of a query

= Concatenate two queries into
one query

= Base Coverage of all intervals

= Coverage of a set of intervals
on second set of intervals

L] Comglement intervals of a
query

= Cluster the intervals of a query

= Join the intervals of two
gueries side-by-side

= Get flanks returns flanking
region/s for every gene

= Fetch closest feature for every
interval

= Profile Annotations for a set of
genomic intervals

Statistics

P L iEwto oy Py

Analyze Data  Workflow  DatalLibraries Lab Help User

Get flanks

1: UCSC Main on Human: knownGene
Select data: - e
| 3: ChrXGenes <= 2Zexons 3 GI'_I'XGanau <=2 Exons

6: Dnase HS on ChromX

Region:
': Whole feature ¢:

Location of the flanking region/s:
'j Upstream = j'
Offsat:

0

Use positive values to offset cf
values to offset in the opposite

on of transcription and negative

!(. Execute

This tool finds theupstream and/or downstream flanking region(s) of all the selected
regions in the input file.

Note: Every line should contain at least 3 columns: Chromosome number, Start and Stop
co-ordinates. If any of these columns is missing or if start and step co-ordinates are not
numerical, the tool may encounter exceptions and such lines are skipped as invalid. The
number of invalid skipped lines is documented in the resulting history item as a "Data
issue”.

Example 1

+ For the following query:

chr22 1000 7000 HH_ 174563 0 +

« running get flanks with Region: Around start, Offset: -200, Flank-length; 300 and
Location: Upstream will return (Red: Query positive strand; Blue: Flanks
output}):

chr22 500 200 MW 174563 0 +

BUErY POETive Strand

2§01 | AFOURSSTArT , OF F 5 288, Lenathi 388, Locat ion UnStrean
EEXERE

. Example 2 :

Copyright OpenHelix. No use or reproduction without express written consent

History Options ~
e
refresh | collapse all
Unnamed history g
0 Tags
6: DnasHs on ChrX @ ] 8

182 regions, format: bed,
database: hgl8

Info:

save | rerun | display at UCSC
main

1.Chrom 2.3tart
chrX BEEL1T72 3FER1Ses 1.2 =
chr TOE1139 7061247 2 2 51
chri Q269213 9269631 32 51
chrl 9943173 9943208 4.2 o
chri 10024268 10024749 5_2 =1l
chrX 11687326 11688073 &6_3 7

S .End 4.Name 5

4: UCSC Main on
Human: nhgriDnaseHs
[chrX:1-153692391)

@ %

182 regions, format: bed,
database: hglé

Info: UCSC Main on Human:
nhgriDnaseHs (chrx:1-
153692391)

save | rerun | display at UCSC
main

2.5tart Z.End 4.Name 5
J206302 3206596 1_2 51
6512644 ES1Z7SE 2 2 =1l
8720718 87E1136 3 _2 51
Q394578 9394713 4.2 =1l
ATITTE 9ATEZTE T2 =1l
11139091 11139573 6_3 I
L 4>

3: ChrXGenes <=
2exons

436 regions, format: interval,
database: hgl8

@ %8
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“Analyzing Data: Joining Two Datasets

Analyze Data  Workflow  Data Libraries

Tools History Options ~
Attributes updated
™ ™
Get Data o refresh | collapse all
Send Data
ENCODE Tools Unnamed history f?
Lift-Over 0 Tags
. .
Text Manipulation 7: ChrXGenes <= YRR
Convert Formats 2exons, upstream flanking
FASTA manipulation 436 regions, format: interval,
Filter and Sort database: hgl8
Join, Subtract and Group Info: Lecation: Upstream, Region:
whole, Flank-length: 500, Offset:
Extract Features 0
Fetch Seguences save | rerun | display at UCSC
Fetch Alignments main
Get Genomic Scores 1.Chrom 2.Start 3.End  4.5tmnd 5
Operate on Genomic Intervals chrX 157038 157535 + w
= Intersect the intervals of two chrX 719513 720013+ u
gueries chrX 1E16000 1E616500 — w
) chrX 1545451 1545951 — w
" aﬁtﬁtthe (R chrl 2429015 2429515 — u
chrl 4EES20 42020 — w
= Merge the overlapping intervals : "NE———————————3 ) PR
of a query
= Concatenate two queries into &: DnasHs on ChrX ® 0%
ClUS 182 regions, format: bed,
= Base Coverage of all intervals database: hgl8
_ Info:
" ?ﬁf dosreat f}?t":)trépj;;vals save | rerun | display at UCSC
main

= Complement intervals of a W ———

query
chrl FEEL17Z FEZLITEE 1 2 Si
= Cluster the irg chrX 61139 7061247 2 2 =1l
= Join the ig chrl 9269213 9269531 I 2 51
gueries shy chrl 9343173 994EAI08 4 2 Si

chrX 10024268 10024749 5_2 =1l

= Get flanks re\ chrX 11657586 11688073 6_3 kS

region/s for every gene - TN
L] _Fetch closest feature for every

Sl 4: UCSC Main on ® 0%
= Profile Annotations for a set of Human: nhgriDnaseHs

genomic intervals X (chrX:1-153692391) b
Statistics . 182 regions, format: bed, .

Y database: hgl6 v

P L iEwto oy Py
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Analyzing Data: Joining Two Datasets

-_ Galaxy

Tools

Get Data

Send Data

ENCODE Tools

Lift-Over

Text Manipulation
Convert Formats

FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals

= [ntersect the intervals of two
queries

= Subtract the intervals of two
queries

= Merge the overlapping intervals
of a query

= Concatenate two queries into
one query

= Base Coverage of all intervals

= Coverage of a set of intervals
on second set of intervals

= Complement intervals of a
query

= Cluster the intervals of a query

= Join the intervals of two
queries side-by-side

= Get flanks returns flanking
region/s for every gene

= Fetch closest feature for every
interval

= Profile Annotations for a set of
genomic intervals

Statistics

= ba IFisal ok

Analyze Data  Workflow  Data Libraries Lab  Help  User

Join

': 7: Chr¥Genes <= 2exo..am flanking v :'
First query

with:
[ 6: DnasHs on Chrx )
Second query

with min overlap:
1

(bp}

Return:

| Only records th

are joined (INNER JOIN)

!r_ Execute \

) TIP: If your (qery does not appear in the pulldown T
interval format. Use "edit attributes” to Set Chromosor ey Srar ey oty S Ser e
columns.

Screencasts!

See Galaxy Interval Operation Screencasts (right click to open this link in ancther
window}.

Syntax

* Where overlap specifies the minimum overlap between intervals that allows
them to be joined.

* Return only records that are joined returns only the records of the first query
that join to a record in the second query. This is analogous to an INNER JOIN.

+* Return all records of first query (fill null with ".") returns all intervals of the
first query, and any intervals that do not join an interval from the second query are
filled in with a peried(.}. This is analogous to a LEFT JOIN.

* Return all records of second query (fill null with ".") returns all intervals of
the second query, and any intervals that do not join an interval from the first
query are filled in with a period(.}. Note that this may produce an invalid
interval file, since a period(.) is not a valid chrom, start, end or strand.

* Return all records of both queries (fill nulls with "."} returns all records from
both gqueries, and fills on either the right or left with periods. Note that this may
produce an invalid interval file, since a peried(.) is not a valid chrom,
start, end or strand.

Example

History Options =
refresh | collapse all
Unnamed history g

0 Tags

7: ChrXGenes <= @
2exons, upstream flanking

ATE b e Freen b b |

Datasets:
7. ChrXgenes <= 2exons, upstream

And

6: DnasHs on ChrX

2428580 2429020 -

6: DnasHs on ChrX
182 regions, format: bed,
database: hgl8

Info:

save | rerun | display at UCSC
main

1.Chrom 2.3tart 3.End 4.Name 5
chrX 3621172 3621566 1 2 =11
chrX 061139 7051247 22 51
chrX 9269213 9289631 3 2 =11
chrX 9943173 9943208 4 _2 51
chrl 10024262 10024749 5_2 =1l
chrd 11687336 11688073 6_3 "

4: UCSC Main on @ 7 %
Human: nhgriDnaseHs
(chrX:1-153692351) .
182 regions, format: bed, :
database: hglé v
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Analyzing Data: Viewing Data Analysis

- Galaxy Workflow  Data Libraries  Lab  Help r |

Tools

Get Data

Send Data

ENCODE Tools

Lift-Owver

Text Manipulation
Convert Formats

FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals

= Intersect the intervals of two
queries

= Subtract the intervals of two
queries

= Merge the overlapping intervals
of a query

= Concatenate two gueries into
one query

= Base Coverage of all intervals

= Coverage of a set of intervals
on second set of intervals

= Complement intervals of a
query

= Cluster the intervals of a query

= Join the intervals of two
queries side-by-side

= Get flanks returns flanking
region/s for every gene

= Fetch closest feature for every
interval

= Profile Annetations for a set of
genomic intervals

Statistics

= PR T .

Analyze Data

chrX
chrX
chrX
chrX
chrX
chrX
chrX
chrX
chrX
chrX
chrX
chrX
chrX
chrX
chrX
chr¥
chrX
chrX
chrX
chrX
chrX
chrX
chr¥
chrX
chrX
chr¥

38545128
38545601
49530584
49530500
53127786
53128065
70629024
70629391
100549346
100549292
100549346
100549292
118776103
118776496
118889818
118889822
134013887
134013907
134013798
134013807
134305886
134306304
154147046
154146984
154341470
154341170

38545628
38545674
49531084
495311325
53128286
53128441
70629524
70629554
100549846
100549706
100549846
100549706
118776603
118776766
118890318
118889905
134014387
134014564
134014298
134014564
134306386
134306879
154147546
154147139
154341970
154341526

uc01l0ngz.1 2 History Options ~
500
ucO04doc .2 2 refresh | collapse all [ 1
750
e00ddey. 1 2 Unnamed history /)
500 e
ucl
500
ucl
750
uc0f4ehn. 1 2 database: hg18
750 Info:
;gglonql. 1 L save | rerun | display at UCSC

main
ucO04esb.1 1
500 1.Chrom z.start 5.End L
uc004deyf.1 1 chrX 28545128 IOS4SEES  +
750 chr¥ 49530554 49531084 - |
ucll4eyyg.2 2 chri 53127786 53128296 +
750 chrX 70629024 70EZISId - l
ucllieyr.2 2 chrX 100549346 100549846 + 1
750 chrX 100549346 10054984& + I
uc004fne.1 2 W i |
750 N
uc004£fni.1 1 > |
500 7: ChrXGenes <= @ 8 |

2exons, upstream flankin

436 regions, format: interval,
database: hgl8

Info: Location: Upstream, Region:
whole, Flank-length: 500, Offset:
0

save | rerun | display at UCSC
main

2.5tart 3.End 4.5t mand 5

chrX 157022 157532 + u
chrX 719513 720013 + e
chrX 1616000 1616500 - e
chrX 1545451 1545951 - u
chrX 2429015 2429515 - e
chrX 2428530 2429030 - e
‘ --------------- 3 4 &
6: DnasHs on ChrX @ ] 8

182 regions, format: bed, .
database: hgl8 "
Info: v

Copyright OpenHelix. No use or reproduction without express written consent
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Analyzing Data: Many Analysis Tools

Galaxy Analyze Data  Workflow  Data Libraries b Help r |

Tools chr¥ 3gs545128 385456248 + uc0lOngz.1 2 History Options ~ |
o~ | chrX 38545601 38545674 ja_2 500 ~
Get Data fresh Il 1l I
chrx 49530584 49531084 - uc004doo. 2 2 refresh | collapse all I
Send Data chrx 49530500 49531125 79 3 750 _ |
ENCODE Tools chrx 53127786 53128286 n uc004drv.1 2 Unnamed history ¢
Lift-Over chrX 53128065 53128441 83 2 500 0 Tags
Text Manipulation chrX 70629024 70629524 - uc004dzz.1 1
Text Manipulation .
chrX 70629391 70629554 101_2 500 8:Joinondataéand = J %
Convert Formats chrX 100549346 100549846 + uc004ehm. 1 2 data 7
FASTA manipulation chrX 100549292 100549706 110_3 750 15 noeans, e e
Eilter and Sort cirx 100549346 100549846 i uc004ehn.1 2 database: hg18
- . chrx 100549292 100549706 110_3 750 .
i - Info:
Join, Subtract and Group chrX 118776103 118776603 + uc0l0ngl.1 1 save | rerun | display at UCSC
Extract Features chr¥ 118776496 118776766 125_2 500 main
Fetch Sequences chrX 118889818 118890318 - ucO04esb.1 1
Fetch Alionments chrX 118889822 118889905 126_2 500 . |
N chrX 134013887 134014387 - ucl0deyf. 1 1 chrX 0545128 30545628 +
Get Genomic Scores chrX 134013907 134014564 144 3 750 ChrX 49530554 45531084 - |
Operate on Genomic Intervals chrX 134013798 134014298 - ucllieyyg.2 2 ohrX 53127736 S31E0256  +
= Intersect the intervals of two chrX 134013807 134014564 144 3 750 ChrX J0629024  TOEZ9524  — |
auetes chex 134306304 134306879 M1 Tee o chrl IUISTHE 100549546 ¢ '
chr
; - LrX 100549346 100549846 I
= Subtract the intervals of two chrX 154147046 154147546 - ue004fne. 1 2 L=LE s< | |
R chrX 154146984 154147139 181 3 750 C
= Merge the overlapping intervals < chrx 154341470 154341970 - uc004fnj.1 1 g |
of a query chrX 154341170 154341526 182_2 500 7: ChrXGenes <= @ % I
R 2exons, upstream flankin |
= Concatenate two gueries into - — 1
one query 436 regions, format: interval,
database: hgl8
= Base Coverage of all intervals Info: Location: Upstream, Region:
. whole, Flank-length: 500, Offset:
= Coverage of a set of intervals o
on second set of intervals save | rerun | display at UCSC
= Complement intervals of a main
uel
query L meereeeeee . = 2.8tart 3.End 4.stmand 5
= Cluster the intervals of a query Statistics chrX 157038 157538 + n
: :
= Join the intervals of two . chrl o TISSLE TN 4 ™
queries side-by-side » Summary Statistics for any ohri 1515000 1616500 - b
: chrX 1545451 1545951 - w
= Get flanks returns flanking numerical column chet 2429015 2428515 o
region//s for every gene chrX 2428580 2429080 - n
= Fetch closest feature for every s Count occurrences of each record ———— ) 4| >
interval e
= Profile Annotodins for a set of 8 Correlation for numerc columns 6: DnasHs on ChrX @ ] 8
genomic int 182 regions, format: bed, .
Statistics database: hgl8 i
i Info: i
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—__ Galaxv Analyze Data  Workflow Data Libraries Lab Help User

Tools M | History Options -
— Draw nucleotides distribution chart

Fetch Alignments ' refresh | collapse all
Get Genomic Scores Statistics Text File: _
Operate on Genomic Intervals ) Unnamed history 4
Statistics output of 'FASTX Statistics' tool 0 Tags

Graph/Display Data (Execute ) ©) vour history is empty. Click 'Get
ional Variation Data' on the left pane to start
' & _ m
Multiple regression What it does

Evolution
Metagenomic analyses | | Creates a stacked-histogram graph for the nuclectide distribution in the Solexa library.

EMBOSS ) TIP: Use the FASTQ Statistics tool to generate the report file needed for this tool.

NGS TOOLBOX BETA

Output Examples
NGS: QC and manipulation

GENERIC FASTQ DATA The following chart clearly shows the barcode used at the 5'-end of the library: GATCT
= FASTQ Groomer converts any e e st bt

FASTQ to Sanger ' [ ' ' Il =i
= Quality format converter =
(ASCII-Numeric)
= Compute guality statistics : ‘I | | I
= Draw guality score boxplot . II
= Draw nucleotides distribution
chart
= Split paired end reads i
ROCHE-454 DATA
= Build base guality distribution
= Select high guality segments
AB-SOLID DATA
=

= Convert SOLID output to fastg

reed pemiblen

= Compute guality statistics for In the following chart, one can almost 'read' the most abundant sequence by looking at
SOLID data the dominant values: TGATA TCGTA TTGAT GACTG AA...

= Draw guality score boxplot for
SOLID data

ot ke b

NGS: Mapping
NGS: SAM Tools \J

Workflows r
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\Galaxy Agenda

= Introduction and Credits
= Interface

m Getting Data

m Preparing Data

= Analyzing Data

m Histories & Workflows
® Summary

m EXxercise

Galaxy: http://galaxy.psu.edu/
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«History: Name History

Galaxy Analyze Data  Workflow  Data Libraries b Help r |

Tools chr¥ 3gs545128 385456248 + uc0lOngz.1 2 History Options ~ |
Get Data o~ | chrX 38545601 38545674 . 500 ~
— chr¥ 49530584 49531084 nelfddan. 2 refresh | collapse all i
Send Data chrX 49530500 — |
ENCODE Tools chrX 53127786
Lift-Over chrX 53128065
Text Manipulation chrX 70629024 70629524 ucl0ddzz.1 ) A—
Text Manipulation
chrX 70629391 70629554 101_2 500 8:Joinondata6and ' ® § ¢
Convert Formats chrX 100549346 100549846 + uc004ehm. 1 2 data 7
FASTA manipulation chreX 100549292 100549706 110_3 750 13 regions, format: interval,
Filter and Sort cirx 100549346 100549846 + uc004ehn.l 2 database: hgl8
- . chrX 100549292 100549706 110_3 750 .
i — Info:
Join, Subtract and Group chrX 118776103 118776603 + uc0l0ngl.1 1 save | rerun | display at UCSC
Extract Features chr¥ 118776496 118776766 125_2 500 main
Fetch Sequences chrX 118889818 118890318 - ucO04esb.1 1
T chrX 118889822 118889905 126 2 500 1.Chrom z.Startk  3.End
Fetch Alignments — |
N chrX 134013887 134014387 - ucl0deyf. 1 1 chrX 0545128 30545628 +
Get Genomic Scores chrX 134013907 134014564 144 3 750 ChrX 49530554 45531084 - |
Operate on Genomic Intervals chrX 134013798 134014298 - uclbdeyg.2 2 chrX 52127736 53190206 +
= Intersect the intervals of two chrX 134013807 134014564 144 3 750 ChrX J0629024  TOEZ9524  — |
auenes Ghex 134308304 134306679 1 e ot chri 1005459 100539046
chr
; - hrX 100549346 100545846 I
= Subtract the intervals of two chrX 154147046 154147546 - ue004fne. 1 2 L=LE s< | |
R chrX 154146984 154147139 181 3 750 C
= Merge the overlapping intervals ‘ ehrx 154341470 154341970 - uc004£fnj.1 1 . |
of a query chrX 154341170 154341526 182_2 500 7: ChrXGenes <= ® [ % I
R 2exons, upstream flankin |
= Concatenate two gueries into - — 1
one query 33t6 geglonﬁ, 1F(}E?Irmat. interval,
atabase: hg
= Base Coverage of all intervals Info: Location: Upstream, Region:
= Coverage of a set of intervals \ghole, Flank-length: 500, Offset:
on second set of intervals save | rerun | display at UCSC
= Complement intervals of a main
query z.start 3.End 4.5t
Z.5ta 3 .Ene ~Stmand 5
= Cluster the intervals of a query i chrX 157038 157538 + R
= Join the intervals of two chri - TIS51F T2001F 4 “‘
queries side-by-side chr¥ 1616000 1616500 - e
chrX 1545451 1545951 — e
= Get flanks returns flanking chr¥ 2423015 2429515 - e
region//s for every gene chrX 2428580 2429080 - n
= Fetch closest feature for every c s
interval
= Profile Annetations for a set of 6: DnasHs on ChrX @ 2%
genomic intervals ) 182 regions, format: bed, .
Statistics : database: hgl8 i
Fl R FESC L - Y Inrt}: !
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«History: Name History & Add Tags

Galaxy Analyze Data  Workflow  Data Libraries b Help r |

1
!
Tools chr¥ 3gs545128 385456248 + uc0lOngz.1 2 History Options ~ |
Get Data ~ | chrx 38545601 38545674 34 2 500
e chrX 49530584 49531084 - uc004doo. 2 2 refresh | collapse all |
Send Data chrx 49530500 49531125 79 3 750
ENCODE Tools chrX 53127786 53128286 + uc004drv.1 2
Lift-Over chr¥ 53128065 53128441 83 2 500
e chr¥ 70629024 70629524 - uc004dzz.1 1
Text Manipulation
chrX 70620391 70629554 101_2 500
Convert Formats chrx 100549346 100549846 + uc004ehm. 1 2
FASTA manipulation chrX 100549292 100549706 110 3 750
Filter and Sort chrX 100549346 100549846 + uc004ehn.1 2 8:Joinondata6and ® [ &%
; ) chrX 100549292 100549706 1103 750 data 7
Join, Subtract and Group chrX 118776103 118776603 + uc0l0ngl.1 1 13 regions, format: interval
Extract Features chrX 118776496 118776766 125 2 500 e e ngls : ‘ |
Fetch Sequences chr¥ 118889818 118890318 - ucl0desb.1 1 Infor
- hrx 118889822 118889905 126 _2 500 : :
Fetch Alignments € —
- chrX 134013887 134014387 - uc0Ddeyf.1 1 %\I el || el Rl EEE
Get Genomic Scores chrX 134013907 134014564 144 3 750 e
Operate on Genomic Intervals chrX 134013798 134014298 - ucllieyyg.2 2
= Intersect the intervals of two chrX 134013907 134014564 144 3 750 chr¥ 33545125 35545633 +
queries cirx 134305886 134306386 + uchldeyr.2 2 chrk 49530594 49531084 -
chrX 134306304 134306879 147 3 750
. - chrX S31Z7786 S31E8Z86 +
= Subtract the intervals of two chrX 154147046 154147546 - uc004fne.1 2
= chr¥ 154146984 154147139 181 3 750 sri F0eEI0d TNEIIRIE -
- . chrX 100549346 100549846 +
« Merge the overlapping intervals | chrx 154341470 154341970 - uc004fni.1 1 .
chrX 100549346 100549845 +
of a query chr¥ 154341170 154341526 182 2 se0 g/t
- ‘ Y a4 &
= Concatenate two gueries into
one quel
query 7: ChrXGenes <= @ {1 8
= Base Coverage of all intervals 2exons, upstream flankin
0 COVE!I‘BQE of a set of intervals 436 regions, format: interval,
on second set of intervals database: hgl8 )
Info: Location: Upstream, Region:
= Complement intervals of a whole, Flank-length: 500, Offset:
query 0
« Cluster the intervals of a query —::;'i‘;' el || el Rl EEE
= Join the intervals of two - - -
queries side-by-side 2.8tart 3.End  4.5trand S
chrX 157028 157538 + m
= Get flanks returns flanking chr¥ 719513 720013 + b
region/s for every gene chrX 1616000 1616500 - u
= Fetch closest feature for every chrll 1545451 1545351 - w
interval chrX 2429015 2429515 - il m
) chrX 24235280 2429020 - m
= Profile Annotations for a set of e wm
genomic intervals .
. ™ A A
Statistics E
L ; IE: DnasHs on ChrX @ % v
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vHistory: Name History

Analyze Data  Workflow  Data Libraries Lab Help

Tools 3gs545128 385456248 uc0lOngz. Options ~ |
Get Data ~ | chrx 38545601 38545674 34 2 500 I
e chrX 49530584 49531084 - uc004doo. 2 2 refresh | collapse al |
Send Data chrx 49530500 49531125 79 3 750 _ _ |
ENCODE Tools chrx 53127786 53128286 & uc004dry.1 2 DNase in X flanking g
Lift-Over chr¥ 53128065 53128441 83 2 500 3 Tags
e chr¥ 70629024 70629524 - uc004dzz.1 1 dnase T S
Text Manipulation
chrX 70620391 70629554 101_2 500 ed
Convert Formats chrX 100549346 100549846 + uc004ehm. 1 2 £
FASTA manipulation chrX 100549292 100549706 110 3 750
Filter and Sort chrX 100549346 100549846 + uc004ehn.1 2 8:Joinondata6and ® [ &%
; chrX 100549292 100549706 1103 750 data 7
Join, Subtract and Group chrX 118776103 118776603 + uc0l0ngl.1 1 13 regions, format: interval
Extract Features chrX 118776496 118776766 125 2 500 database: hg18 !
Fetch Sequences chr¥ 118889818 118890318 - ucl0desb.1 1 Info:
- hrx 118889822 118889905 126 _2 500 : :
Fetch Alignments ¢ —
- chrX 134013887 134014387 - uc0Ddeyf.1 1 %\I el || el Rl EEE
Get Genomic Scores chrX 134013907 134014564 144 3 750 e
Operate on Genomic Intervals chrX 134013798 134014298 - ucllieyyg.2 2
= Intersect the intervals of two chrX 134013907 134014564 144 3 750 chr¥ 33545125 35545633 +
queries cirx 134305886 134306386 + uchldeyr.2 2 chrk 49530594 49531084 -
chrX 134306304 134306879 147 3 750
. - chrX S31Z7786 S31E8Z86 +
= Subtract the intervals of two chrX 154147046 154147546 - uc004fne.1 2
= chr¥ 154146984 154147139 181 3 750 sri F0eEI0d TNEIIRIE -
- . chrX 100549346 100549846 +
« Merge the overlapping intervals | chrx 154341470 154341970 - uc004fni.1 1 W x  1oonaease 100aaonge .
of a query chr¥ 154341170 154341526 182 2 so0 g/
- ‘ Y a4 &
= Concatenate two gueries into
one quel
query 7: ChrXGenes <= @ {1 8
= Base Coverage of all intervals 2exons, upstream flankin
0 COVE!I’BQE of a set of intervals 436 ngiOﬂS, format: interval,
on second set of intervals database: hgl8 )
Info: Location: Upstream, Region:
= Complement intervals of a whole, Flank-length: 500, Offset:
query 0
« Cluster the intervals of a query ﬁ' el || el Rl EEE
= Join the intervals of two - - -
queries side-by-side 2.5tart 3.End 4.5tmand 5
chrX 157028 157538 + m
= Get flanks returns flanking chrX 719513 720013 + u
region/s for every gene chrX 1616000 1616500 - u
= Fetch closest feature for every chrll 1545451 1545351 - w
interval chrX 2429015 2429515 - il m
chrX 24235280 2429020 - m
= Profile Annotations for a set of € PR
genomic intervals .
. ™ A A
Statistics E
L ; IE: DnasHs on ChrX @ % v
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History: History Options

-_ Galaxy Analyze Data  Workflow  Data Libraries  Lab Ip ‘

Tools chrX 38545128 38545628 i neNT0nas 3 \
. ~| | chrx 38545601 38545674 - - - o I
=== chrX 49530584 49531084 L|St Saved h |Stor|es Saved Histories f
Send Data chrx 49530500 49531125 Shared Histories I
ENCODE Tools chrX 53127786 53128286 + uc004drv. 1 2
Lift-Over chrX 53128065 53128441 83 _2 500 Histories Shared with Me
Text Manioutation chrx 70629024 70629524 - ucO04dzz.1 1
- chrx 70629391 70629554 101_2 500
Convert Formats chrX 100549346 100549846 i uc004ehm. 1 2 Create New
FASTA manipulation chrx 100549292 100549706 110_3 750 Clons
Filter and Sort chrx 100549346 100549846 + uc004ehn. 1 2
LT chrX 100549292 100549706 110_3 750 Share
—— chrX 118776103 118776603 i ucll0ngl.1 1
Extract Features chrx 118776496 118776766 125_2 500 Extract Workflow
Fetch Sequences chrx 118889818 118890318 - ucO0desb.1 1 Dataset Security
- chrX 118889822 118889905 126_2 500
Feteh Alignments chrx 134013887 134014387 - uel0deyt.1 1 Show Deleted Datasets '
Get Genomic Scores chrx 134013907 134014564 144 3 750
Operate on Genomic Intervals chr¥ 134013798 134014298 - uc00deyg.2 2
0 TS e Tieels T chrx 134013907 134014564 750 presp—

queries cirx 134305886 134306386 uclDdeyr. 3 49530554 49531084 -
chrX 134306304
. S3127786 53120286 +
" zpt::‘:il'::tthe intervals of two chrX 154147046 . . . 0629024 70529524 —
) chrx 154126984 LISt Saved hIStorIeS and 100549346 100549546 + f
= Merge the overlapping intervals chrX 154341470 100549346 100549846 +
chrX 154341170 0 A
T shared histories. =
= Concatenate two queries into
anequeny 7: ChrXGenes <= ® R

2exons, upstream flanking

= Base CGVEI’BQ&DFE” intervals Work On Current HiStOry,
= create new, clone, share, databsse: ha1g o

Info: Location: Upstream, Region:

. gltj}:wwglement intervals of a Create WOfkﬂOW, Set '.Slhole, Flank-length: 500, Offset:

save | rerun | display at UCSC

A permissions, show deleted JEm
datasets or delete history.

rom 2.5tart 5.End

queries side-by-side

chrX 157038 157538 + e
= Get flanks returns flanking chr¥ 719513 720013 4+ ne
region//s for every gene chr¥ 1616000 1616500 — ne
= Fetch closest feature for every shri 1543431 1545951 - w
interval chr¥ 2423015 2429515 - w |
_ chrX 2428580 2429080 - e
= Profile Annetations for a set of € ST
genomic intervals ’
» ™ A A
Statistics g
P ] 6:DnasHsonChiX @& 3 -
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\History: Saved Histories

- =. Galaxy Analyze Data  Workflow  Data Libraries
Tools . . History Options
Saved Histories
Get Data refresh | collapse all
Send Data [E]
= search Advanced Search
ENCODE Tools T | DNase in X flanking 9
Lift-Over 3 Tags
Text Manipulation Name :’t‘at’;m (BY  t1ags status Created § ' gooce o reguiation © Xchr x
Convert Formats
FASTA manipulation . 3t?)’t}ut 8: Join on data 6 and @ %
Filter and Sort O DNase in X flanking + = hours data 7
Join, Subtract and Group
Join, Subtract and Grou ago 7: ChrXGenes <= @ %
Extract Features 2exons, upstream flanking
Fetch Seguences = Unnamed history B géto;&
Fetch Alignments Switch I 6: DnasHs on ChrX @ I %
Get Genomic Scores -
Operate on Genomic Intervals 00 Bunnamed histo Share 2 4: UCSC Main on Human: ® § 3
- = |FRnemecnistony witc nhgriDnaseHs (chrX:1-
Statistics )
Graph/Display Data UnSharE Sh 153692394
Graph/Display Data
M ; .
] o O Unnamed history
Regional Variation Rename are I 3: ChrXGenes <= 2exons® {J
Multiple regression
Evolution O [onase HS in X flani Delete Rename |M ® 0%
Metagenomic analyses
e 0 Paper check from pyg Delete 1: UCSC Main on Human: ® § ¢
= mmangan @openhelix.com | knownGene {chrX:1-
NGS TOOLBOX BETA 0 May 12 1545913754
; ) O extract DNA ~ Tags 2009 ! 2,423 regions, format: bed,
NGS: QC and manipulation 1895 database: hg18
NGS: Mapping - 0 May 08, Info: UCSC Main on Human:
NGS: SAM Tools bd] CPG W/ refSeq upstream v E Tags 2009 knownGene (chrX:1-154913754)
save | rerun | display at UCSC main
Workflows chrom 2 o - 5
For selected histories: | Share | | Unshare | | Rename | | Delete | | Undelete Lchioom 2. Start 3.fnd d.Mams 25
chrX 132990 160020 uc00depa.1 0 +
Enable import via link Disable import via link 10+
10+
Share -
10 -
10—
Rename REE

Delete

e - | Undelete
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«History: Share, Rename, Delete History

I —__ Galaxy Analyze Data  Workflow  Datalibraries Lab Help  User
Tools . . History Options
Saved Histories
Get Data refresh | collapse all
Send Data @
= search Advanced Search
ENCODE Tools e | - DNase in X flanking f?
Lift-Over 3 Tags
Text Manipulation Name :;t’;e“ (BY  t1ags status Created || ooce . reguiation © Xchr x b
Convert Formats
FASTA manipulation . 3t?)’t}ut 8: Join on data 6 and @ %
i m i i El data 7
Fte nason O owsnxmuss  [7] : awa
Filter and Sort DNase in X flanking + H Taos RS
Join, Subtract and Grou ago 7: ChrXGenes <= @ %
Extract Features 2exons, upstream flanking
Fetch Sequences = Unnamed history - 1] Oct 13,
_ - - Tags 2009
Fetch Alignments Switch 6: DnasHs on ChrX @ I %
Get Genomic Scores -
Operate on Genomic Intervals - Unnamed histo Share Aug 04, 4: UCSC Main on Human: ® § %
Statistics - =nnamed hisiary 2009 nhgriDnaseHs (chrX:1-
= Unshare 153692391)
Graph/Display Data 0 Jul 02
] L O Unnamed history - = '
Regional Variation Rename Tags 2008 I 3: ChrXGenes <= 2exons ® {/
Multiple regression 0 Jul 02
Evolution ¢ [ DNaseHSin X flan| Delete Tags 2009 | IM ® %
Metagenomic analyses
EMBOSS = Paper check from 0 May 14, 1: UCSC Main on Human: @ ([ 3%
- - mmangan @openhelix.com Tags 2009 knownGene {chrX:1-
NGS TOOLBOX BETA 0 May 12 1545913754
; ) O extract DNA ~ T 2009 ! 2,423 regions, format: bed,
NGS: QC and manipulation 1895 database: hgi8
NGS: Mapping - 0 May 08, Info: UCSC Main on Human:
NGS: SAM Tools ' CpG w/ refSeq upstream ~ E Tags 2009 knownGene (chrX:1-154913754)
save | rerun | display at UCSC main
Workflows chrom 2 o - 5
For selected histories: | Share | | Unshare | | Rename | | Delete | | Undelete Lchioom 2. Start 3.fnd d.Mams 25
chrd 132990 160020 nelldcpa.l 0 +
Enable import via link | | Disable import via link chrX 138078 156125 uwcO0depb.1 0 +
chrd 157538 160020 uell4cpo.1 0 +
chrX 161425 168795 uelldepd.l 0 -
chrd 161425 170887 uelldcpe.1 0 -
chrd 214969 222590 nell4cpf .1 0 -
3 NS
(& S
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History: Share History

- Galaxy Analyze Data = Workflow  Data Libraries Help |

Tools

Get Data

Send Data

ENCODE Tools

Lift-Over

Text Manipulation
Convert Formats

FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Display Data
Regional Variation
Multiple regression
Evolution

Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation

NGS: Mapping
NGS: SAM Tools

Workflows

Share 1 histories

Histories to be shared:

History Name Number of Datasets
DNase in X flanking B

Galaxy user emails with which to share histories

Enter a Galaxy user email address or a comma-separated list of addresses if sharing with
multiple users

Options « |
refresh | collapse Jf !
|
DNase in X flanking 7
3 Tags
dnase regulation Xchr b
8: Join on data 6 and @ ] 8
data 7
7: ChrXGenes <= @ 8

{ submit )

2exons, upstream flankin

I 6: DnasHs on ChrX @ ] 8

4: UCSC Main on Human: ® {J 3%
nhgriDnaseHs (chrX:1-
1536923951)

I 3: ChrXGenes <= 2exons @ {J %

= |2: ChrXGenes @ ] %

1: UCSC Main on Human: @& { 3
knownGene (chrX:1-
154913754)

2,423 regions, format: bed,
database: hgl8

Info: UCSC Main on Human:
knownGene (chrX:1-154913754)
save | rerun | display at UCSC main

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

chrX 132990 160020 we00depa. 1 0 +
chrl 132073 1561235 uweldldepb. 1 0 +
chri 157538 160020 ws0ldcps. 1 0 +
chrX 1614253 1658795 wol0dcpd. 1 0 -
chrl 161425 170387 welldcpe. 1 0 -
chrX 214963 222590 ucOldepf.1 0 -
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\History: View Deleted Datasets

Analyze Data  Workflow  Data Libraries Lab  Help

Tools

Saved Histories
Get Data

Send Data
ENCODE Tools
Lift-Over
Text Manipulation Name
Convert Formats

FASTA manipulation about
Filter and Sort DNase in X flanking + a ﬁgurs
Join, Subtract and Group ago
Extract Features

Fetch Seguences Unnamed history -

Fetch Alignments ()
Get Genomic Scores

search %, | Advanced Search

Datasets (by

Created
state) 1

Tags Status

]

}

(]

Operate on Genomic Intervals O Unnamed history E 'Ig'a . J;E:ggm;
Statistics
Graph/Display Data 0 Jul 02
[ i =4 "
o SY—— ] :
Regional Variation Unnamed history ~ E Tags 2009
Multiple regression
: : 0 Jul 02,
Evolution ¢ [  DNase HS in X flanking + Tags 2009
Metagenomic analyses
— Paper check from - 1] May 14,
EMBOSS ' mmangan@openhelix.com : Tags 2009
NGS TOOLBOX BETA - extract DNA < |Z| o May 12,
NGS: QC and manipulation - Tags 2009
NGS: Mapping — |E| o May 08,
NGS: SAM Tools R Tags 2009
Workflows
For selected histories: | Share | | Unshare | | Rename Delete Undelete

Enable import via link | | Disable import via link

Options ~
refresh | hide delet| collapse all

DMNase in X flanking 7
3 Tags

8: Join on data 6 and
data 7

@ (%

7: ChrXGenes <= @ 7 2
2exons, upstream flanking

\: DnasHs on ChrX @ 8]

4

This dataset has beeg
deleted. Click here
undelete.

5: Convert genome

coordinates on data 4 [
UNMAPPED COORDINATES ]

[

4: UCSC Main on Human: @ § 3¢
nhgriDnaseHs {chrX:1-
153692391}

I 3: ChrXGenes <= 2exons ® {§ $%

|2: ChrXGenes @ 7 %

1: UCSC Main on Human: @ § 3¢
knownGene (chrX:1-
154913754)
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Tools

Get Data

Send Data
ENCODE Tools
Lift-Over

Text Manipulation
Convert Formats

reate kflow

Extract Features
Fetch Seguences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals
Statistics

Graph/Display Data

Regional Variation

Multiple regression

Evolution

Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping
NGS: SAM Tools

Workflows

Data  Workflow

Data Libraries Lab  Help

The following list contains each tool that was run to create the datasets in your current
history. Please select those that you wish to include in the workflow.

Tools which cannot be run interactively and thus cannot be incorporated into a workflow

will be shown in gray.

Workflow name

I Workflow constructed from history 'DMNase I

" Create Workflow ) [ Check all) (Uncheck all)

Tool

History items created

Cut

# Include "Cut” in workflow

Filter

# Include "Filter” in workflow

Convert genome coordinates

™ Include "Convert genome coordinates”
in workflow

Get flanks

# Include "Get flanks" in workflow

v

1: UCSC Main on Human:
knownGene (chrX:1-154913754)

W Treat as input dataset

2: ChrXGenes

3: ChrXGenes <= 2exons

4: UCSC Main on Human:
nhgriDnaseHs (chrX:1-
153692391)

History Options ~

refresh | hide deleted | collapse all

DNase in X flanking 7
3 Tags
8: Join on data 6 and @ ] 8
data 7
7: ChrXGenes <= @ {82

2exons, upstream flanking

6: DnasHs on ChrX @ {1 8

This dataset has been
deleted. Click here to
undelete.

5: Convert genome
coordinates on data 4
UNMAPPED COORDINATES ]

@ 8]

4: UCSC Main on Human: @& { %
nhgriDnaseHs (chrX:1-
153692391)

3: ChrXGenes <= 2exons ® {J 3¢

2: ChrXGenes @ ] 8

1: UCSC Main on Human: & {§ 3%

[ o e e

Creates a workflow, allows
user to repeat analysis

using different datasets.
Warning: will not work in IE6

——
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\Workflow: View and Run Workflows

___ Galax‘v VI eW WO rkfl OWS Workflow  Data Libraries Lab  Help  User

Your workflows @ Create new workflow

Name of Steps

Workflow constructed from history 'DNase in X flanking' = 7

Workflows shared with you by others

Name Owner # of Steps

Mary's primary workflow ¥ mmangan @openhelix.com 0

Other options

Configure your workflow menu
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\Workflow: Create New Workflow

___ Galaxv Analyze Data  Workflow  Libraries Help  User

Create new workflow

Workflow Name:

TestWorkfloy

|_Create \
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»Workflow: Edit Workflow

-_ Galaxy Analyze Data  Workflow  Data Libraries Lab  Help  User

‘ @ Workflow TestWorkflow' created

Your workflows

@ Create new workflow

# of Steps
Edit a
Run n X flanking' = .
Clone )
rename Mared with you by others
Sharing owner R
Delete

mmangan@openhelix.com

0
Other options

Configure your workflow menu
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“Workflow: Add Filter

Galaxy Analyze Data  Workflow  Data Libraries Lab  Help !

Tools Workflow canvas Layout Save Close Details

Get Data |
Send Data
ENCODE Tools
Lift-Over

Text Manipulation
Convert Formats

Filter and Sort

Sort data in asVending or | !
descending order |

= Select lines that match an
expression

Join, Subtract and Group
Extract Features

Fetch Seguences

Fetch Alignments I %
Get Genomic Scores

Operate on Genomic Intervals
Statistics

Graph/Display Data

Regional Variation

Multiple regression

Evolution

Metagenomic analyses
EMBOSS

NGS Toolbox Beta

NGS: QC and manipulation
NGS: Mapping
NGS: SAM Tools

Workflow control

Inputs
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"--JWorkrow: Workflow Layout

' =_ Galaxy

Tools

Get Data

Send Data

ENCODE Tools
Lift-Over

Text Manipulation
Convert Formats
FASTA manipulation
Filter and Sort

= Filter data on any column using
simple expressions

= Sort data in ascending or
descending order

= Select lines that match an
expression

Join, Subtract and Group

Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals

Statistics

Graph /Display Data

Regional Variation

Multiple regression

Evolution

Metagenomic analyses

EMBOSS

NGS Toolbox Beta

NGS: and manipulation

NGS: Mapping
NGS: SAM Tools

Workflow control

Inputs

Analyze Data  Workflow  Data Libraries Lab Help  User

Workflow canvas Layout Save Close

Filter b

Filter

out_filel

Details

Tool: Filter

Filter
Data input 'input’ (tabular}

With following condition ¥

cl=="chr22'

Double equal signs, ==, must be used as
"squal to" (e.g., €1 == "ehr22')

ﬂ TIP: Attempting to apply a filtering
condition may throw exceptions if the data
type (e.g., string, integer} in every line of
the columns being filtered is not
appropriate for the condition (e.qg.,
attempting certain numerical calculations
on strings). If an exception is thrown
when applying the condition to a line, that
line is skipped as invalid for the filter
condition. The number of invalid skipped
lines is documented in the resulting
history item as a "Condition/data issue”.

) TIP: If your data is not TAB delimited, use
Text Manipulation->Conwvert

Syntax

The filter tool allows you to restrict the
dataset using simple conditional statements.

» Columns are referenced with ¢ and a
number. For example, €l refers to
the first column of a tab-delimited file

= Make sure that multi-character
operators contain no white space (
e.g., <= is valid while € = is not valid }

* When using 'equal-to’ operator double
eqgual sign "==" must be used ( e.g.,
cl=='chrl’'}

» Non-numerical values must be
included in single or double quotes (
e.g., c6=="+")

» Filtering condition can include logical

nnnnn Sy WP Sy R T

[4 14
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«Workflow: Input Data and Connect Steps

nalyze Data  Workflow  Data Libraries ab  Help

o

Tools Workflow canvas Layout Save Close Details |
i Input dataset f
Send Data I
ENCODE Tools Name:

Lift-Over Input Dataset

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 Input Dataset 3% I

Statistics
Graph/Display Data
Regional Variation
Multiple regression : Filter 3 '
Evolution

EMBOSS out_filel

output

Filter

NGS Toolbox Beta

NGS: QC and manipulation

NGS: Mapping
NGS: SAM Tools

Workflow control

Inputs &
= Input dataset .
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:'-."Workflow: Add Additional Steps, Flanks

Analyze Data  Workflow  Data Libraries Lab  Help

Tools Workflow canvas Layout Save Close Details |
i Input dataset f
Send Data I
ENCODE Tools Name:

Lift-Over Input Dataset

Text Manipulation
Convert Formats

EASTA manipulation Operate on
Filter and Sort ‘ o
Genomic Intervals

Join, Subtract and Group
Extract Features |
Fetch Seguences
Fetch Alignments
Get Genomic Scores
Operate on Genom 5

| Input Dataset fcd

r— output
queries
= Subtract the intervals of two

queries B - »
Filter b

= Merge the overlapping intervals )
of a query Filter

= Concatenate two queries into out_filel
one query

= Base Coverage of all intervals

= Coverage of a set of intervals
on second set of intervals

= Complement intervals of a
query

= Cluster the intervals of a query

= Join the intervals ' two
gueries side-by-Z

region/s for eve

» Feteh closest featude for every
interval

= Profile Annotations for a set of s
genomic intervals M o
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"--;"Workflow: Save and Close

Analyze Data  Workflow  Data Libraries

Save & Close Details

anl: Get flanks

- Galaxy

Tools Workflow canvas

Get Data

Send Data

ENCODE Tools Select data

Lift-Over Data input 'input’ (interval}
Text Manipulation Region ¥

r

Convert Formats [ whole feature 3 |

FASTA manipulation

Location of the flanking region/s v
Filter and Sort .

¢ [ Upstream =
Join, Subtract and Group
Extract Features Offset ¥
Fetch Seguences 0

Fetch Alignments
Get Genomic Scores

Operate on Genomic Intervals

Length of the flanking region(s) ¥
50

Input Dataset n

= Intersect the intervals of two output |
queries This tool finds the upstream and/or
_ downstream flanking region(s) of all the
" iﬂg’tﬁt the intervals of two selected regions in the input file.

Filter =® Note: Every line should contain at least 3

- %ﬁuﬂ:ﬁ overlapping intervals Eilter columns; Chromosome number, Start and
g op co-ordinates. If any of these columns is
= Concatenate two queries into out_ﬂ;/ ssing or if start and stop co-ordinates are
one query t numerical, the tool may encounter
exceptions and such lines are skipped as

= Base Coverage of all intervals invalid. The number of invalid skipped lines is

= Coverage of a set of intervals U % El;i?é:ﬁig In the resulting history ftem as a |
on second set of intervals Select data

- i '
Complement intervals of a out_filel (interval} I Example 1
queny L ] ——————————— |

= (Cluster the intervals of a guery * Forthe followling queny:

o e inte el SPEYs e chr2Z 1000 7000 MI 174568 0 +
queries side-by-side = running get flanks with Region: Around

= Gat fanks retirns fiaaking start, Offset: -200, Flank-length: 300
TP and Location: Upstream will return
region/s for every gene (Red: Query positive strand; Blue:

= Fetch closest feature for every Flanks output):
interval ' chr2Z 500 200 WI_174568 0 + A

= Profile Annotations for a set of ol T T | R B I Bueryu pos it ive strar |
genomic intervals v S 1€ )41 r
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«Workflow: Add to Menu

Analyze Data

#
%
b

r.

o Menu updated
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Workflow: View from Menu

Tools

Get Data

Send Data

ENCODE Tools
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
Evolution
Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping
NGS: SAM Tools

Workflows
= TestWorkflow

= Mary's primary w\

= All workflows

Sciences.

Data  Workflow  Datalibraries Lab Help

Hist: OpHons ~
Galaxy in 2010... Lt ptions

refresh | collapse all

DNase in X flanking g
. 3 Tags
Galaxy Session at sononamemd  ® 0 X
data 7
ISMB 7: ChrXGenes <= @ (8

2exons, upstream flanking

Boston, Massachusetts &: DnasHs on ChrX @ I %

4: UCSC Main on Human: @ {J ¢
nhgriDnaseHs (chrX:1-
153692391)

3: ChrXGenes <= 2exons ® {J 3%

Galaxy Quickies

2: ChrXGenes @ ] 8

1: UCSC Main on Human: ® { 3%
knownGene (chrX:1-
154913754}

Joining Features

Sharing Analyses Introducing SR

mapping beta

is a part of BX at Penn State.

ported in part by NSF, NHGRI, and the Huck Institutes of the Life

Galaxy bulld: $Rewv 3225:56efeB38bSaf$
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CWorkflow: Add Dataset Input

—_L Galaxv Analyze Data  Workflow  DataLibraries Lab Help User :

Tools

IGet Data
= Upload File from your complg

= UCSC Main table browser
= UCSC Archaea table browser
= Get Microbial Data

= BioMart Central server

= GrameneMart Central server
= Flymine server

= EuPathDB server

= EncodeDB at NHGRI

= EpIGRAPH server

Send Data
ENCODE Tools
Lift-Over

Text Manipulation

S —

region: genome

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Display Data
Regional Variation
Multiple regression
Evolution

Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping

ArC. CAR Tanl

Home Genomes Genome Browser

ot uua paugrant wreuaeve the data associated with a track in text format, to calculatd|inte
to retriecve DNA sequence covered by a track. For help in ue

Jesuicions axseciaed with s gag,

Blat Tables Gene Sorter

Table Browser ttorial for a narrated prcscn[aﬁon of the softWaiv tvaniies aue waaEL. L UL
may want to use Galaxy or our public MySQL server. Refer to the Credits page for the list’of contributors and usage

PCR Session FAQ Help

~ctions between tracks, and
\Table Browser for a

Pries, and the OpenHelix
) complex queries, you

\*

clade]

R
grouj

Home Genomes Genome Browser

Blat Tables Gene Sorter

PCR Session FAQ Help

regiol

_—
ident
name= th_knownGene

[table/ Qutput knownGene as BED

] Include custom track header:

visibility= ': pack ¥ :'

description=table browser query on knownGene

url=

Create one BED record per
filety (= Whole Gene

( get o
— () Exons plus ]
Tores| (O Introns plus o
() 5' UTR Exons
— .
Using “ Coding Exons

) 3' UTR Exons

This §| () Downstream by 200

PTOET] Note: if a feature is closg
. be truncated in order tg
."_ Send query to Calax\,r_\.
-

.".Cancel \

() Upstream by 200

bases
bases at each end

bases at each end

bases

150MMe.

y the beginning or end of a chromosome and upstream/downstream bases are added, they may

Send to Galaxy
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SWorkflow: Run Workflow

= Galaxv Analyze Data  Workflow  Data Libraries Lab  Help !

Tools

Get Data

Send Data

ENCODE Tools
Lift-Over

Text Manipulation
Convert Formats
FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences
Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics
Graph/Display Data
Regional Variation
Multiple regression
Evolution
Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation

NGS: Mapping
NGS: SAM Tools

Running workflow "TestWorkflow"

Step 1: Input dataset

Input Dataset
| 1: ucsC Main on Huma..ne (genome) 5 |

Step 2: Filter
Filter
Output dataset 'output' from step 1

With following condition
cl=='chr22'

Step 3: Get flanks

Select data

Output dataset 'out_filel' from step 2
Region

Whole feature

Location of the flanking region /s
Upstream

Offset
0

Length of the flanking region(s)
50

Workflows
= TestWorkflow

= Mary's primary N
= All workflows

{ Run workflow )

History Options «

refresh | collapse all
Unnamed history o

0 Tags

1: UCSC Main on Human: @ § 3%
knownGene (genome
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"--;:Workflow: Get Resulting Data!

Tools

Get Data

Send Data

ENCODE Tools
Lift-Over

Text Manipulation
Convert Formats
FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences
Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics
Graph/Display Data
Regional Variation
Multiple regression
Evolution
Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping
NGS: SAM Tools

Workflows
= TestWorkflow

= Mary's primary workflow

= All workflows

Analyze Data  Workflow  Data Libraries Lab Help  User

Successfully ran workflow "TestWorkflow", the following datasets have been added to
the queue.

1: UCSC Main on Human: knownGene (genome)
2: Filter on data 1
3: Get flanks on data 2

v

History Options ~
refresh | collapse all

Unnamed history o
0 Tags

3: Getflanksondata2 @& § 3¢

1,647 regions, format: interval,

Info: Location: Upstream, Region:
whole, Flank-length: 50, Offset: 0

save | rerun | display at UCSC main

1.Chrom 2.start 3.End

chrzz 14372999 14373049 ucllzZzks.

2
chriz 145729993 14573049 uc010ggo. 1
chria 14542015 14342065 ws002zkt 2
chria 14561004 14561054 uc002zku. 2
chriz 14572999 14573049 us002zky. 2

2

.. —

I 2: Filter on data 1 @ 8]

1: UCSC Main on Human: ® 7 $%
knownGene (genome
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\Galaxy Agenda

= Introduction and Credits
= Interface

m Getting Data

m Preparing Data

= Analyzing Data

m Histories & Workflows
m Summary

m EXxercise

Galaxy: http://galaxy.psu.edu/
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Galaxy Interface

-_ Galaxy

Tools

Get Data
Send Data
ENCODE Tools
Lift-Over
Text Manipulation
Convert Formats
FASTA manipulation
Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervaly

Statistics
Graph/Display Data
Regional Variation
Multiple regression
Evolution
Metagenomic analyses
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation

NGS: Mapping
NGS: SAM Tools

Analyze Data

G

Text Manipulation

Workflow Data Libraries

alaxy in 2010...

ying Pipeline
rommumina, 454,
and SOLiD

Operate on Genomic Intervals}

YalaAy yuivnacs

Joining Features

Sharing Analyses

User

Introducing SR
mapping beta

The Galaxy team is a part of BX at Penn State.

This project is supported in part by NSF, NHGRI, and the Huck Institutes of the Life

Sciences.

Galaxy build: $Rev 3225:56efeB38b9afs

History Options +

refresh | collapse all

Unnamed history 7

ﬂ Your history is empty. Click 'Get
Data' on the left pane to start
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from many data
sources including the

UCSC Table Browser, _ for further
BioMart, WormBase, analysis by rearranging
or your own data. or cutting data columns,

filtering data and many
= Galal i s st o other actions.

by finding
overlapping regions,
determining statistics,

e CoeenCoros BBt e - phylogenetic analysis
Get Data WllFAQ Help
= Upload File from your ]
(1 and much more
1 table browser | Use this program gs | wiki | screencasts | blog  Logged in as wlathe@openhelix.com: manage | logout
|
= UCSC Archaea table browser | intersections bet - -
" I Toals — History Options
= Get Microbial Data | this application s Filter
| User's Guide for g‘tTD::“‘ Filter: refresh | coliapse all
= BioMart Central server | i end Data .
= or a narrated pre] (2 +
. | Gpir ENCODE Tools 2: ChrXGenes g
Evmine server | I A 1: UCSC Main on Human: knownGene
u EncodeDB at NHGRI | contributors and 2: ChrXGenes
= EDiGRAPH server | clade: | Mammal | Filter and Sort iy Tools soin m | History Options
| —— T —
| = Filter data on any column using signs, ==, must be used as sho | "
Get ENCODE Data | BEOUP: | Genes a0l Simple expressions N Jain: || | refresh | collapse all !
' Fetch Sequences = - =
Send Data | iesiibiii | () o o e o - s |7: Flanks CnrXGenes <=2 Exons 13| || || 2 Flanks chrxGenes ® ¢ 32 ||
ENCODE Tools | Gescending order ((Execute ) e First query || | 2=2Exons |
T — | Get Genomic Scores | 436 regions, farmat: interval, |
Lift-Over . P Sl i e Operate on Genomic Intervals with: || || database: hg18 |
Text Manipulation | B !:thuéli‘iqual signs, ==, must be used a5 "e| |, [ rarsect the intervals of two ['6: Dnase HS on ChromX ] | i‘r\rf‘gl‘ELBFcI::\Srr‘\;rl‘Jg;{shtresaog, b |
Filter and Sort | Join, Subtract and Grou queries m Second query | d 3 ElLl d
Filter and Sort i 0
Join, Subtract and Group | identifiers (nam| convert Formats @ TIP: Attempting to apply a filtering conditiof s Subtract the intervals of two | with min overiap: Bl |1 save | display at ucSE main |
| — o i Subtract :
. ~ | FASTA manipulation the data type (e.q., string, integer) in every e | with min | \
Convert Formats \ filter: ( create Extract Features filtered Is not appropriate for the condition ({RL | 1 | |
FASTA manipulation | intersection: (of _ . . . numerical calculations on strings). If an excq = Merge the overlapping | (bp) | 157030 157538 + |
Extract Feat | | Eetch Sequences applying the condition to a line, that line is intervals of a query | ( 038 1575 ‘
Extract Features correlation: (‘crd Fetch Alignments ‘| filter condition. The number of invalid Skippd | o Return: | 71933 720023 ¢
| . i Y | | \
" the resulting history item as a "Cendition/d3 - = = s00 -
Fetch Sequences | output format; | SEiSsnemis scores g nistery one query /| | ['only records that are joined (INNER JOIN) [+ J || co=x roresoo rsreseo |
Fetch Alignments J i . ur isr i B chrx 1545451 1545551 -
reten p ) . :ﬁ]l Mat: | operate on Genomic Intervals @ TIP: If your data is not TAB delimited, use | | o< coverage of all intervals || P | s s |
et Genol ores outpul ez myird Stati: S5 ‘ 5 515 -
S — | P " araorron - Coverage of a set of intervals || — ! 2428580 2625080 - |
Operate on Genomic Intervals || Graph/Display Data Syntax on second set of intervals | | — l
oo | file type returnd p.gional variation | —— <]
S | - » The filter tool allows you te restrict the datset u o complement intervals of a ||| @ TIP: If your query does not appear in the pulldown menu -> it is not in U I
Graph/Display Data - N Multiple regression statements query interval format. Use "edit attributes” to set chromosome, start, end,
| N | \
i i et output ) ( sun] Evolution: HyPhy and strand columns 6: D HS @
Regional Variation L o & T;::“:: Tl « Columns are referenced with ¢ and a nuf = Cluster the intervals of a | W [ |
i i -_— fers to the first column of a tab-delimity Tk
Multiple regression el query | . |
=y To reset all user  EMBOSS « Make sure that multi-character operators| . || | sereencastst ;gé;i‘i:"i'ggmat =
Evolution: HyPhy i e.q., <= is valid while < = is not valid ) | = 1oin the intervals of two : 1y
T Short Read Analysis o Wi wsing 'equal-to® operator dwble)e Queries side-by-side || | See Galaxy Interval Operation Screencasts (right click to open this link in Info:
Taxonomy manipulation - ’
' - used (e.g, el=='chr1') . I || | another window). save | display at UCSC main
* Non-numericel values must be ndluded | ° ion/stor every gene |
. == !| | syntax S
« Filtering condition can include logical ope| » Fetch closest feature for every ||| | " 1172 3621566 L2
operators are all lower case ( e.0, (| interval | « Where overlap specifies the minimum overlap between intervals chex 7061136 7061287 2
cll='chrY’) or not c6=="+") ) § that allows them to be joined. :
© L LR R P = Return only records that are joined returns only the records of chrx 9269213 9268631 32
Example genamic intervals | the first query that join to a recend in the second query. This is chrx 9943173 9943208 &
a | analogous to an INNER JOIN. chrk 10024288 10024749 5 2
Lo icheltcalacts l hichsha - | « Return all records of first query (fill null with *.*) returns all B )
Graph/Display Data | intervals of the first query, and any intervals that do not join an chek 11687586 11688073 6.3
Regional Variation @ interval from the second query are filled in with a period(.). This is >
Multinle regrassion analogous to a LEFT JOIN. ]
el L » Return all records of second query (fill null with ".") returns
Evolution: HyPh all intervals of the second query, and any intervals that do nat join 4: UCSC Main on ® 0 R
Taxonomy manipulation 1 an interval from the first query are filled in with a period(.). Note Human: nhgriDnaseHs '
EMBOSS that this may produce an invalid interval file, since a “| || (chrx:1-153692391)
A 4 il ) iy 3 lid sh bart "l 4, . k2 hd
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Histories

-_ Galaxy Analyze Data  Workflow  Data Libraries  Lab Ip ‘

Tools chrX 38545128 38545628 + ue0llingz.1 2
e ~ | ohrx 38545601 38545674 34 2 500 o I
— chrX 49530584 49531084 - ucl04doo.2 2 Saved Histories I
Send Data chrx 49530500 49531125 79 3 750 Shared Histories I
ENCODE Tools chrX 53127786 53128286 + uc004dry. 1 2
Lift-Over chrx 53128065 53128441 23 2 500 Histories Shared with Me
Text Monkouloton chrx 70629024 70629524 - uc004dzz. 1 1
- chr¥ 70629391 70629554 101_2 500
Convert Formats chrX 100549346 100549846 i uc004ehm. 1 2 Create New
FASTA manipulation chrX 100549292 100549706 110_3 750 Some
Filter and Sort chr¥ 100549346 100549846 + uc004ehn. 1 2
o chr¥ 100549292 100549706 110_3 750 Share
Join, Subtract and Group chrX 118776103 118776603 & uc0l0ngl.1 1
Extract Features chrx 118776496 118776766 125_2 500 Extract Workflow
Fetch Seguences chrX 118889818 118890318 - uc00desb.1 1 Dataset Security
- chrX 118889822 118889905 126_2 500
Eetch Alignments chrx 134013887 134014387 - uel0deyt.1 1 Show, Deleted Datasets Iy
Get Genomic Scores chrX 134013907 134014564 144 3 750
Operate on Genomic Intervals chrX 134013798 134014298 - ucO04eyg.2 2
o Tafoe—s o REoeals chrx 134013907 134014564 750 presp—

queries cirx 134305886 134306386 uclDdeyr. 3 49530554 49531084 -
chrX 134306304
. S3127786 53120286 +
" qSLL::‘:iI':SCtthE intervals of two chrX 154147046 . . . 0629024 70529524 —
) chrx 154126984 LISt Saved hIStorIeS and 100549346 100549546 + f
= Merge the overlapping intervals chrX 154341470 100549346 100549846 +
chrX 154341170 0 A
T shared histories. =
= Concatenate two queries into
anequeny 7: ChrXGenes <= ® R

2exons, upstream flanking

= Base CGVEI’BQEDFB” intervals Work On Current HiStOry,
= create new, clone, share, databsse: ha1g o

Info: Location: Upstream, Region:

. gltj}:wwglement intervals of a Create WOfkﬂOW, Set '.Slhole, Flank-length: 500, Offset:

save | rerun | display at UCSC

S permissions, show deleted JHEE
datasets or delete history.

rom 2.5tart 5.End

queries side-by-side

chrX 1570328 157538 + L
= Get flanks returns flanking chrX 719513 720013 + i
region//s for every gene chr¥ 1616000 1616500 — ne
= Fetch closest feature for every chrX 1343431 1343991 - w
interval chrX 2423015 2429515 - i q
_ chX 2428580 2429080 - e
= Profile Annetations for a set of T ST
genomic intervals ’
" 2 A b
Statistics

Y 6: DnasHs on ChrX @ J % i

= PR TN P
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\Workflows

' =. Galaxy

Tools

Get Data

Send Data

ENCODE Tools

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

= Intersect the intervals of two
queries

= Subtract the intervals of two
queries

= Merge the overlapping intervals
of a query

= Concatenate two queries into
one query

= Base Coverage of all intervals

= Coverage of a set of intervals
on second set of intervals

= Complement intervals of a
query

= Cluster the intervals of a query

= Join the intervals of two
queries side-by-side

= Get flanks returns flanking
region/s for every gene

» Feteh closest feature for every
interval

= Profile Annotations for a set of

genomic intervals

-—

Analyze Data  Workflow

Data Libraries

Workflow canvas Layout Save Close
Input Dataset n
output
Filter px4
Filter
out_filel
Get flanks %
Select data

out_filel (interval)

Details
Tool: Get flanks

Select data
Data input 'input' (interval}

Region ¥

r

'j Whole feature vj

Location of the flanking region/s v

[ Upstream 3

Offset v
0

Length of the flanking region(s) ¥
50

This tool finds the upstream and/or
downstream flanking region(s) of all the
selected regions in the input file.

MNote: Every line should contain at least 3
columns; Chromosome number, Start and
Stop co-ordinates. If any of these columns is
missing or if start and stop co-ordinates are
not numerical, the tool may encounter
exceptions and such lines are skipped as
invalid. The number of invalid skipped lines is
documented in the resulting history item as a |
"Data issue”.

Example 1

« For the following query:

chr22 1000 7000 M 174568 0 +

= running get flanks with Region: Around
start, Offset: -200, Flank-length: 300
and Location: Upstream will return
(Red: Query positive strand; Blue:
Flanks output):

chr22 500 200 M_174568 0 + i

v
__________________ Buery pos it ive =trar
[4 4 *
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\Galaxy Agenda

= Introduction and Credits
= Interface

m Getting Data

m Preparing Data

= Analyzing Data

m Histories & Workflows
® Summary

m EXxercise

Galaxy: http://galaxy.psu.edu/
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