Galaxy

Galaxy is an open source, web-based platform for data intensive biomedical
research. A universal GUI and workflow manager for lots of tools.
Official website: https://galaxyproject.org/main/

There are approximately 120 public servers, dozens of private academic servers and even several
commercial servers. Lots of which are highly specialised or modified as Galaxy project is completely
open access.

Anyone can use one of public servers, with or without an account, but Galaxy user accounts are
simple to create (email, password and go!). Advantages are: increased data quotas, more
resources available, parallel jobs and extended functionality across sessions (i.e., Histories),
such as naming, saving, sharing, and publishing.


https://galaxyproject.org/main/

Usegalaxy.org

The main Galaxy server at http://usegalaxy.org

e combines many common tools with data sources;

e isavailable since 2007 for anyone to analyze their data free of charge;

e provides substantial CPU and disk space, making it possible to analyze large datasets;

e supports thousands of users and hundreds of thousands of jobs per month (see Statistics);

e sustained by TACC hardware using allocation generously provided by the CyVerse project.

Notation: History, Dataset, Tool panel, Job, Workflow, Visualization, Library


http://usegalaxy.org/
https://galaxyproject.org/galaxy-project/statistics
https://www.tacc.utexas.edu/
http://www.cyverse.org/
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Galaxy is an open source, web-based platform for data intensive biomedical research. If you are new to Galaxy start here or
consult our help resources. You can install your own Galaxy by following the tutorial and choose from thousands of tools from

the Tool Shed.
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imported: 01-ngs-bwa-mem-markdupe-filter | - - Details.

& Map with BWA- . o -
MEM - map

medium and long reads (> 100 bp)
against reference genome (Galay
version 0.7.12.1)

Label

Add a s1ep label
Annotation

[} [ & Map with BWA-MEM S JﬁFhMawlnbormah-on ) x ] & CleanSam Lk E)wa'ﬁles #x |
|
. e Select Arst set of reads ) Select SAMBAM dalaset or =) Sebect SAM/BAM dalaset or k) Select SAMIBAM datasel of
ig I s { | Add an annotation or nodes 1o this step
dataset collection dataset colection | damset colecton
output Select second w1 of reads Srinistalsimitsi - - vy —— | e Annotations are available when a
[ S . . - o Fixhlate indormation on input f ut datasen(s): | MarkDuplcates on input K d
| M h BWA-MEM or , workflow is viewed.
1 ap wih BW EM on input . dataset{s) BAM with ficed male s g cleaned BAM dataset (bam) [+ = | dataset(s); MarkDuplicale me Ficag |
[x] Px ) dalnsaNs) (MADpad reads in BALM | am) | (wen o will you select a reference genome
WESOL_che22m_RZ.fas 1\ Torma) fam) b | from your history or use a bu
g | | MarkDuplcates on input N
A | datasetis): MaskDuplicates BAM & index?
output o !

| auput (bam)

Use a buil-in genome index -

Built-ins were indexed using defaul
options. See indexes” section of help
below

& == Using reference genome

Human (Homo sapiens) (b3... -

Select genome from the list
Single or Paired-end reads
Paired -
Select between paired and single end
data
Select first set of reads
Data inpan Tasig_inputl” (fasigsanger)
Specity datasel with forward reads
Select second set of reads
™
] Data input Tasig_input2” (faswgsanger)

Specibedataces whith teerare reads




CEITEC Galaxy server

Public Galaxy is quite versatile and flexible (but not that much).
You can always install your own Galaxy instance. Advantages:

(simple) installation of additional tools, visualizations, etc.

own computational resources and personalised quotas in data storages

easy to share datasets, workflows, etc.

adjustable access security level (from no authentication to fully restricted access)

Our Galaxy server can be found here:

https://galaxy.ceitec.muni.cz/

To login please use your university UCO and secondary password


https://galaxy.ceitec.muni.cz/

CEITEC Galaxy server
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Upload data

UCSE Aschaea table browser
EBLSRA ENA SRA
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Welcome to the CEITEC MU private Galaxy server

It ks maintasnved by Bicinlormatics Core Faciry. In the case of a problem or with arny question about Galaxy do not hesitale 1o contact our
administrator, Martin Demko, at 325073 mail. municz.
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Upload data - sources

Download from web or upload from disk
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oad data into History

Download from web or upload from disk
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Upload data into History

= Galaxy

IAPCEITEC

Welcome to the CEITEC MU private Galaxy server
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Size of History

History

N

Unnamed history

3 shown

44174 MB ~¥ % e
genomes/alliGCFI000/686/9
85IGCF 000686985.2 Bra napus v2.0/
GCF 0006869852 Bra napus v2.0 ge
nomic.gif.qz
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Total usage across the Histories

Reload, Advanced options, Multy-history panel

Search field (looks in names, tags, comments, metadata)
History name (adjustable anytime, recommended to use)
Multi-dataset operations, History tags, History annotation

Dataset with ID and name




History - advanced options

Lot of useful features:

Copy whole History

Share or Publish History

Extract Workflow

Permanent delete of History or Datasets
Export citations from used Tools
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Saved Histories

Histories Shared with Me

Create New
Copy History
Share or Publish
Show Structure
Extract Workflow
Delete

Delete Permanently

Copy Datasets

Dataset Security

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

Purge Deleted Datasets

Export Tool Citations

Export History to File

Import from File



Dataset

HID - History ID of Dataset (increasing)

Name of Dataset (usually name of —)

uploaded file or description of job result,
strongly recommended to change)

Information about length, format and
associated genome database

Download Dataset

Show Details of Dataset or Job
Show available Visualizations
Show Help page

Peek into Dataset (first several lines)

44174 MB S
View content of Dataset
@ ¢ x  qmmmm rdit attributes (name, datatype, access)

Delete Dataset (not permanently)

3: ftp:iiftp.ncbi.nim.nih.govi
genomesiallGCFI000/68619
85/GCF 000686985.2 Bra napus v2.0/
GCF 000686985.2 Bra napus v2.0 ge
nomic

~1,800,000 lines

format: gi2, database: 2

/ Adjustable Info panel

uploaded gff3 file
Edit tags of Dataset (very usefull)
Slu? o ¢ Edit attributes (name, datatype, access)
Delete Dataset (not permanently)

##gff-version 3

#1gff-spec-version 1.21

#lprocessor NCBI annotwriter
#!genome-build Bra_napus_v2.8
#!genome-build-accession NCBI_Assembly

I 2: Pasted Entry @ SR

1: chrom sizes test.fa @& &K




Dataset content

= Galaxy

e L seqga

mEg-vedsion 3

o aigf-spec-version 1.21

Gengral sfpiocessor NCEL annotarier
R sigenome-buikd Bra_napus_va.0
RNA #'genome-buikl-accession NCBI_Assembly:GCF_000686985 2

stannotaton-source NCBI napus Annotason Release 101
e misequance-region NC_027757.2 1 35322559

Sepocios hitps v nchi nlm.nik gowTa B
Bepeaa NC_0277572 RefSeq  region 1 35822580
e NC_0277572 Gaomon  gene 6637 9236
S Dats NC_0277572 Goomon  mMRNA 6637 236
Sadieciion Operailom NG_02TISTZ  Gromon  ewon 909z 9236
LftLoees NC_02T7572  Gromon  exon 8813 8004
Tt Masipalibng NC_0277572 Goomon  exon 8638 744
LomesrtEoumals NC_0277572 Gnomon  exon 2298 BS54
Biter and Son NC_027757.2 Goomon  exon 8126 8214
dein, Subaract and Group NC_02T7572 Gromon  exon v 088
Faich Algnments/Sequences NC 0277572 Gnomon  guon 1407 Tesa
Dparate on Genomic Intervals NC_02T7572 Gnomon  excn 66ar 7200
Statistics NC_0277572 Gnomon  CDS 8813 8050
GeapDisplay Data NC_0277572 Geomon  CDS 2688 8744
Phenotype Association NC_0277572 Goomon COS ik a554
BED Toots sully NC_02TT572 Goomon COS 8126 a214
Cufflinks suts NC_0277572 Goomon  CDS 1721 7968
Pleard Tooks NC_0277572 Goomon  CDS 7407 7658
Primary NC_0277572 Geomon  CDS 6808 7200
ok Tookk NC_0277572 Goomon  gene 15630 16233

77572 Gooman

Rsoe g ———

2 e = o a9 -

ID=ig0 DEsref-taon- 3708 Name=Al chromosome=Al culivar=251 1 ghkey="Sec genome=chi omasoms 1
ID=gened Dexret=CeneiD: 106345161 Name=1 OC 106345161 gbiey=Gene gene=LOC106345 16 L gene
ID=malParent=genel Direl=GenelD 106345161, Genpanic XM 013814243 2 Name=xXM_013814043.
ID=id] Parentsmal Dbxret=GeneiD: 106345161 GenbankcXM_013614543.2 gbkeysmANAgenesLOC 1L
ID=id2 Parent=mal Dibxret=Gene ID- 1063451 81 Genbankc XM_01 3814543 2 gbkey=mRMAgene=LOC1C
ID=ig2 Parent=mal Dbxref=CeneID 1063451 61 Genbanic XM _013814543 2 gbkey=mRNApene=LOC1C
IDe=idd Parent=mmal Dbxref=Gane ID 1063451 61 Genbank XM_D13814043 Fgbkey=mRNApene=L OC1C
ID=h5 Parent=mal Diael=Cene 0106345161 GenbankcXM_013814943 2 ghkey=mRNAgene=LOC1L
ID=EParentsrmal Dhxretsizene D 10634516 1. Genbanic XM_0L3614543 I ghkeysmRNAgenesLOC 10
ID=id T Parent=rmal; Dbxref=ConeiD: 106345161, GonbankcXM_013614543 2 gbkoy=mRNAgene=LOC1L
ID=id& Parent=rmal Dbxret=Gene D 106345161 Genbanic XM _ 013814543 2 gbkey=mRMNAgene=LOC1C
ID=cdsl) Paserit=mal Dinyei=CanedD: 106345161 GenbankXP_013570307.1;Name=XP 013670397.1¢
ID=cdslParent=mal Disret=GeneiD 106345161 Genbank XP_013670307.1: Name=xXP_ 013670397 .1:g
ID=Cds0; 5| A0:106345161. 0P _0113570307. 1:NamesxP_013670397.11
ID=cds0Pamnt=mal Dinret=GeneiD: 106345161 Genbank XP_013470397. LName=)P_0134670397 1g
ID=ca50:P 0.0 #10:106345161 Genbank XP_013670397 1:Name=XP_013670397 1
ID=cdsl) Paseri=mal Dinrei=CaneiD 106345161 CenbankXP_013570307.1:Name=XP 013670359715
ID=cdslPa 0.0 0106345161 CXP_0136T0307.1 Name=xXP_013670397.1:¢
IDsgene 1 DowetsGenedl 106353279 NamesLOC 106353279 g biezy=Gene genesLOC 1063532 79 gene
ID=mal Farent=gene 1.Dbaref=GenelD; 104353270, GenbanicXM_02 26898011 Name=XM_072663881.

L L Lk T T e P L ST R T — YT

=1, B0 000 lines
foemat gifd, database: 7

upleaged gl Ale
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- e

sngff.verilen 3

a1 gifdpec - version 1.21

#\processor WCBI annctwriter
aigenose-build Bra_napus w2 .

| genone-build-sccession NCBI_Assesb]l
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Dataset attributes

Edit dataset attributes

= Astributes £ Convent B Datatypes & Permissions

Edit attributes D Auto-detect | [ Save
Name

fip-ifep.ncbi nim.nih.gowgenomes/al WGCFO0NESEMESIGCF_000686085.2_Bra_napus_v2 WWGCF_0006BE6985.2_Bra_napus_v2.0_genomic.giigz

Info

Genomic reference of Brassica Mapus

Anndotation

Genomic reference of Brassica Mapus
version 2.0

NCBI database

GCF: 000606085

Add an annotation or notes 1o a dataset annotalions are available when a history is vie
Database/Build

----- Additional Species Are Below - -

Number of comment lines.

History ool
Q

Unnamed history

3 shown

441,74 MB

2: fipifipncbinimaihgov @ & x

lgenomes/aAlGCRDD0MEE

[985/GCF 0006860852 Bra napus v2.

DIGCF 0006869852 Bra napus v2.0

genomic.gtt.gz

~1,800.000 lines

format: gi3, database: 7

Genomic referance of Brassica Napus
ol ? % ®
wagff.version 3

w|gff-spec-version 1.21

#IprOCESSOr HOBT ANROTWEiter

w|genome-build Bra_napus_v2.@

#| genone -build-accession NCBI_Asseabl

—
2; Pasted Entry L AP gk
Lichrom sizes testfa & F R



Dataset details

Each Dataset is a

result of a Job using
some Tool from Tool

panel (here are
useful information
about performed
Job)

Upload File

Dataset Information

Mumber: 3

Mame: fip:ifip.ncbinimunih.govigenomes/allGC FOD0GEEME5/GCF_000686985.2_Bra_napus_v2 OWGCF_0006B86985.2_Bra_napus_v2.0_genomic.gfigz

Created:  Thu Oct 17 09:53:12 2019 (UTC)
Filesize: 441.7 MB

Dbkey: ?

Format g3

Job Information

Galaxy Tool ID: uploadl

Galaxy Tool Version: 116

Tool Version:

Tool Standard Output: sidout

Tool Standard Error: stdert

Tool Exit Code: 1]

History Content AP ID: aaabealdael66di0 (55661)

Job APID: a189130306db606c (18693)

History API ID: bse4eseeacssal (913)

uuio: f22452aa-3352-4b01-948a-10edf3447c55

Full Path: Momeigalaxy_newdataidatasetsD43idatasel 43874 dat
Tool Parameters

Input Parameter Value Mote for rerun
File Format aut

fiie_count 1

Specity Files for Dataset (autn) 1 uploaded datasets

Ganome UnSpeCifiad [7) - Addilional SPecies Are Below -
File Format auto

Inheritance Chain

fp:iftp.ne bi.nim.nibu.govige fa RO DBSIGCF 0006869852 Bra napus v2.0)GCF 0006860852 Bra napus v2.0 genomic.gi.gz

History

[x}

Unnamed history
3 shown
44174 MB ~ % e
& fip:poncbinimnihgov @ # X
lgenomesGCRN00EEE

[BESIGCF 0006869852 Bra napus v2,
QIGCF 0006869852 Bra napus v2.0
genomic.git.gz

~1,800,000 lines

format: gitd, database: 2

Genomic reference of Brassica Napus
o ? - e

]

wagff-version 3
wigff-spec.version 1.31
#1processor NCBI annotwriter
#igenome . build Bra_napus v2.9

#1genose - bulld- sccession NCBI_Assesbl
I

2: Pasted Entry ® &S X
Lichwom sizes tesita ® & x




Tool panel

Tools X

search tools (% )]

RNA-seq
smallRMA-seq
DMA variants

Repeats

Tandem Repeats Finder locates and
displays tandem repeats in DMA
sequences

Tandem Repeats Merger

Get Data
Send Data

Collection Operations

&= Search field of Tool panel (lloks into names, descriptions, metadata)

&=  Tool panel with many (named) groups of tools.

4= Fach group can be unrolled into a list of tools



Command-line Tool

STAR --runMode alignReads --runThreadN 12 --genomeDir hg38 \

--readFilesIn sample Rl.fastq sample R2.fastq \

--readFilesCommand zcat --sjdbOverhang $RD LENGTH --sjdbGTFfile hg38.gtf \
--outFileNamePrefix sample.hg38 \

--outFilterMultimapNmax 20 --alignSJoverhangMin 8 --alignSJDBoverhangMin 1 \
--outFilterMismatchNmax 999 --outFilterMismatchNoverReadlLmax ©.04 \

--alignIntronMin 20 --alignIntronMax 100000 --alignMatesGapMax 1000000 \
--outFilterMatchNmin @ --outFilterMatchNminOverLread 0.66 )\

- -outSAMheaderHD @HD VN:1.4 SO0:coordinate --chimSegmentMin 30 --chimOutType SeparateSAMold \

--outSAMunmapped Within --outFilterType BySJout --outSAMattributes ALl \
--quantMode GeneCounts TranscriptomeSAM --sjdbScore 1 --twopassMode Basic \
--outMultimapperOrde. Random --outSAMtype BAM SortedByCoordinate




LEE L | [ RHA STAR Gapped-read mapper for data (Galaxy Version 2.5.2b-0) - Options

whar o Single-end or palred-end reads
Text Manipulation Paired-end (a8 individual datadets) -
Toxt reformatting with awk
RMHA-Saq FASTQ/FASTA fila, ferward reads
Convert Formats -
Ol & O | 19 fp:/itp.sra.cblac.ukvol ] Tasty/ERRNENERR 12 7102/ ERRIZ7I02_1 fasty -
MAF o BED Converts a MAF
formiatted file to the BED RNA-Seq FASTQ fFASTA file, reverse reads
L B & | O || 20: np:yp.sra.ebi.ac.ukgvall ffastg/ERR1 27/ERR1ZTI02/ERRIZ7302_2 fastg .
MAF to FASTA Convarts a MAF
K Ehed Mihe b FASTA f r Custom or bulli=in reference genome
e & Buil Index -
HGS: RNA Analysis
Bullt-ins were indexed us default aption
EMA STAR Gapped-read [ VR G R s
mapper for ANA-seq data Reference genome with or without an annotation
NG5: SAMtools use genome refierence without builtin gene-madel -
Comvert SAM to interval he index have been created WITH a GTF file (if not you can specify one aftersard)
lect reference genome
NGS: Plcard
- Bssees vandity Human (Homo saplens) (b38): hg3a -
of SAMPBAM dataset If your genome of inbe 5 not listed, contact the Galaxy team (--genomeDir)
HES; Peak Calling Gane model {giT3 gif) Me fer splice junctions
CWPairg find matched pairs O & O | Nothing selected -
and unmatched orphans Exon junction information 3 (~-s)dDGTFfile)
NGS; Yarlant Analysis Langth of the 2] annotated
Holve Variant Caller - tabulate 160
wariable sites from BAM = -
dotasets Used in ucting the 15 database. [deal value is Ly
Count number of reads per gene
MGS: RNA Structurs
[ Hi
Gek BT Stop Counts derives =

the reverse transcriptase (AT)
St COUNT o eadh nucledtice

fromm & mapped file provided spacified an & tation [GTF of GFF3 Mle above). (--qu ]
by the Iterative Mapping Weould you lka to set output paramaters (formatting and Nitering )7
sadule
Mo -
Benctivity Calculation
calcuistes structursl reecthity Other parameters (seed, allgnment, and chimeric alignment)
on @ach Rudkeotide based on Lse Dedaults -
AT stop counts from the Get
AT Stop Counts modube Job Resource Paramataers
Operate on Genemic Intervals Uss default Job resource parameters -
Intersect the intervals of two
datasats
Bace Coverage of all intervals What It does
Ged fignks returns flanking STAR is an ultratast universal RNA-seq aligner.

reghon's for e e
W il Extra SAM attributas




Command-Lline vs Galaxy

Galaxy
e is build on top of the bioinformatic (and not only) tools providing non-
bioinformaticians an access to the tools
e puts a graphic interface on the top of the command-line making it much more
user-friendly
allows sharing of the data, workflows, results, visualizations, etc.
allows to repeat and edit Job settings easily
Is great for small-scale analyses
does not support all types of tools (e.g., online tools)

Command-line is more flexible

For large amount of data or unsupported tools it is still better to use command-line



Job - setup

Tocls
sty [x])
@xIrAC SEqUENces iom & FASTA
e

Picand Tooks
HotmalizeFasa normakse tasta
datasels

Brimary
Culatapt Remave adapses
SRUE FaziFaus

St Toolkiy
seq%_sample subisample
of fasta or fasig 3

‘sek_giogse doop Wpaired hom
interiéaved Paired End FASTAD

‘Seqi_comp et he nuckecdide
composison of FASTAQ

kMR point mustale FASTA at
speciied positons

So0k_subiseq exyact
‘suibeqUENces am FASTAX) es

ek _mergeta merge twe FASTAR
s

SRQK_58 common ransformasian
of FASTAG

QEME
Eilin i35t 0 remove Sequences
Dk O Wil e (NET_tasta)
Count the sequences in a fasta file
(Eount_seqs)

Bick regensentative sotof
SRQUENCES (ick_rep_sef)

Cutadapt Remowe adapter sequences from Fastg/Fasta [Galaxy Version 1.16.1)  Options
Singhe-end of Palred-end reads?
Single-end -
FASTQUA file

=
¥ (End) Adapters
= Inseri 3" (End) Adapiers
Sequence of an adaper and subseque: aracier is appended
[ g ),
[
5" (Frant] Adapiers
= Insert 5' (Front) Adapiers
St 0@ of &N Adaphés ligad o e 5 ( id
are aliowed. i3 chasacts: is prepended [a ¥ b5 oty fou a prafix of the read. To search for a linked ; parate the 2
SEQUEntEs wilth 3 00t [ADA R1_ADAFTERZ), 28 Help below
5 or 3 [Anywhere) Adaplers
). Bolh typies OF Matches a8 descibed under I und 5 A ade
dapbers. otherwise as with 3 phars. This opd sity Sor rescuing

gated !

s from each read ad only il paired). i positve, remove bases rom the beginning. B negatve. remove bases o e end. This ks applied

miming. {-u)

a4 4a4aa

History cem

=1,800,000 lines
format: gifa, database: 7

Genomic rekrence of Brassica Napus
EOW 7 - -

wagff.veriden 3
wigff.spec.version 1.21
BIpTOCEsSOr NCBI BRROtwriter
sigenome-build Era_mapus_vi.@

i genome-build-accession NORE_Assesbly

.—
i Pasied Etry ® 4R
lighrom sizes testia &® S R




Job - execution

= Galaxy
T L History oM
o Executed Cutadapt and successfully added 1 job o e queue.
!
— o The ool uses tis input <
exirad sequences iom a FASTA Unnamed history
- 1:chrom_sires_testfa 4 srown, 3 el
Picard Tools 44174 MB = % -
Normplize Fatey noemakie st I produces i output =
datasets _ L LCuadaptondatal. & 4 X
Primary T: Cutadapt on data 1: Read 1 Output LR
Cutadaps Femove adaper LApmprcbinmohgod = 4 x
sequenses rom FasigFasta You can check e Statrs of gueued jobs and view the resulting data by refreshing te Misary paned. When te job has been run e staus wil change fom Tanning 1 Tnished if completed QunomesaNGCENOINBEY
Seqik Toolkk sucoesshully or ‘emor if problems were encouniered, BSIGCF OO0ERESRS.Z Bra napus v2.00
seqik_sample random subsample nomic.git.gz
of 1asia of 85I 5equUEnces 1,500,000 lines
S0alk_diopse diop unpaired rom foemat gits, database: 7
interieaved Paired End FASTAG Genomic reference of Brassica Napus
ERQ_comp get he nudieotide
compositon of FASTAG E 0.z - -
SRqik_moutls point mutxe FASTA &1
me wngff.version ¥
SRk _Suhoa exiach wigff-spec-wersion 1.31
Lubssquences inam FASTAD files ®iprocessor WCBE anmoteriter
#igenone -build Bra_mapus_vi.8
ﬁ_mmmmemﬁm #1penome . build-accession WORI_Assesbly
BROk_384 COMMON ransiomaton :
of FASTAR 2. Pagted Erary & F R
QAME L chrom siZes DsLis L AF g



Job - error

Indicator of failed Job  wemss | €) 49: Pick representative setofs @ 4 X
equences ondata 2 and data 1: Log

errar
An error occurred with this dataset:

Fatal error: Exitcode 1 ()
Traceback (most recent call last):
File “fhome/galaxy new/dependencies/_condaler
__import__ (‘pkg_resources’).run_script{'giime==
File
|

Report failed Job (please, do!) ﬂ ®O

Piece of Error message )

Rerun job (not only failed one)




Dataset Error
e 0 rt 0 e r ro r An error occured while running the tool g2.bx.psu. p jiime_pick_rep_setigiime_pick_rep_set/1.9.1.0
Tool the .

Troubleshoot This Error
There are a number of help resources to self diagnose and correct problems. Start here: My job ended with an error. What can | do?

Report This Error

Usually the local Galaxy administrators regularly review errors that occur on the server However, if you would like to provide additional information (such as what you were trying to do when the error
occurred) and a contact e-mail address, we will be better able to investigate your problem and get back to you.

Error Report
Your email

325073@muni.cz
Your email address

Message

ditional commen

de regarding w

ou were do

me of the bug




Data Libraries

Visualizations

me to the CEITE( pae e Galaxy

Data Libraries ——
Histories — (
—

Workflows

tics Core Facility. In the case of a problem or with any question about Galaxy do nol

A~ IEATIMA Al o A




Data Libraries

DATA LIBRARES - 8 libranes shown (Change) B mtal |G E include debetad exclude resricsed 4 MNew Librarny D Help
pamel} description synopsis
dmin_jay for 1esting FEm i Manage
BiS444 _ Analysis of sequencing data S W Mansge
Bioda gioup for Bloda useds 1 share Gaa et B Manage
CEITEC Workshog @ ZEo W Mange
galaxy EH #Ed il Manage
H Ii persanal libeary of Honza et Mansge
Tt i Shde W Manage
Mag ak work #Edt I Manage



Data Libraries ..

DATALIBRARIES | | include deleted +BBCreate Folser | -+ [AGH Datasets - m SDownioad -  @Delele  GDemils | @Hslp
Lares / 85444 ssomses (N 3
as a Collection

| pame 1} description datatype  size time updated (UTC) state

o 7 CLP-Se felder 2019-09-19 02:42 PM #Ed W Manage

2019-09-16 0330 PM

Import into History

Select history: | Unnamed histary v |

or create new:| name of the new history |




Tools

L+ . Your workflows arch for workdion iy

o Name Tags Orwmer # of Steps. Published Show in tools panel
OrKnow = s . Som o

= imponied: Ks analysis - + You 14 No

DA varlants impored: Analysis - RNA-Seq - Counts to Expression = .

Workflow or pipeline is ool imndiadl s
an automatisation of e
multi-step analysis Pe—

Set (or tree) of tools Pp——
taking the input from the  cuwuson
output of another tool BETots sue
(except the very first) ——



Workflow

Your Wﬂl'l(flﬂws _sean:h for workflow... | + x
Name Tags Owner # of Steps Published Show in tools panel
imported: microRNA - Classic 3 e You 14 No M
aporied: Ka analyels | ~ Edit  (— ‘e You 14 No 0
: - Run —
3 . A 9 M M
imported: Mﬂyﬂsvnm&eqv! Share L ou o .
Unnamed workflow [~ Pownload i You 0 No 0
: Copy
Rename
View
Delete



Workliow Carwas | imported: microRNA - Classic © | Details
FFasie @ % /4 FastQC Read Qualiy reports (Galaxy Version 0.72) o
Shoet read data from your curnent Labe!
histary
orkflow e e
Subemodule and Limil specitng file Anmotation
i e i) & — @ R
® M_;IFM :f:."l:sisnuchussasm o =
[ Dinputreads ] x Results 2 > Dutput of Culadapt
(AETQ hamat AT AT s vailabie when
sutpat Input Sl in Fasty format ire_repoet (v} .
ol (b L 1o (beg) ShOrT Tead GAIA ITomm Jour curment history
Data inpus Input_file” (st tasi 02, tasiq be2. bam or sam)
# Cutadapt @ Contaminart list
FASTIUA tie #Pw habyste @) x Dt i Conamioarts (abalar)
;amllh_-.n] " Inpunt Sle{s) in Fasi) foamat & Cutadapt fx
— " out (tasigsangerg) s FASTOM file Submodule and Limit speciing fike
I b - outl (fasta)
Tools can be - Crn —
d d d f RNA-Seq FASTQ e repon (bd)
rest_oulput (fsigsanger) .
rag&dropped from - e e
out_hami (hied) FeS_oitpt (FSNFSaNGer) i will b 5end when the job has comp
| I d unyimmed_output fastgsanger) -
TO o pa n e a n unrimmed_paired_ouwput (fasagsanger) ou_peg (png) " wild_owsput oy
 snort_ (st Y oul_ieat_Z (abulas) untrimmed_output fasiganger)
connected together mmema—" o 2 e e s e
. 100_long_output fasspanges) oul_png_2 (png) 100_shom_output (tasigsangery ES
only if output and S e s s g pcpme .
. # Collapse 7 x t00_ling_cutpu (tasigsanges)
I n p u t D ata S et Library io collapse 150_long_paintd_outpai [BAsange) O Puposs
it (st & FRsiC B 1 Bioite & Simph Wiy 1 00 qisslity eoe o T
format matches vttt el e irpee et e
your data has any peoblems of which you should be aware before doing any
urthes anabyss.
lTIwmam funicsions of FasaQC are;
] ¥oem BAM, SAM of FastQVFasg.g2 Ses (ary vasian),
= Pa ramete rS, . D'E' - .:::Eamummmnmlmmmcnmeasmuemyne
. | - * Summarny graphs and tbies I quickly Bssess your data
L An n Otatl 0 n’ I AL :

etc.
s



Workflow: imported: Analysis - RNA-Seq - Counts to Expression

History Options
Send results to a new history

Workflow
- execution o

0O & | 6: HUGO Gene information - |

[ 2: Input raw counts 2 (featureCounts)

0O & | 6: HUGO Gene infarmation - |

[ 3: Input raw counts 3 (featureCounts)

O @& | 6: HUGO Gene information - |

[ 4: Entrez to HUGO (tsv)

0O & | 6: HUGO Gene information - |

/ 5: edgeR (Galaxy Version 3.20.7.2)

#~ 6: DESeq? (Galaxy Version 2.11.40.2)

# 7:Join two Datasets (Galaxy Version 2.1.1)

#~ 8: Join two Datasets (Galaxy Version 2.1.1)

# 9: Join two Datasets (Galaxy Version 2.1.1)




Saved Histories

L | saved Histories Data Libearies
o oy a H'““""*‘II... [
‘Warkflows

— ekt T Special panel

History cam

Hame Mems  Dataseis e on Disk Created Last Upstated: Al .
- oS “s*  (next slide)
Librarytest = 14 14 - 96268 2@ minues ago  2Eminules ago  current history
14:KD2 rep2 Ziasiq ® 4 x
Unnamed hislory = 7 4.. + H1T VB & hasurs ago SB minUeS A0 13 KDZ tep? Lt ~Fi
imparied: giime test = 1 glls . : 1268 2 days ago 1day ago 1LKDZ vepl Zhasty @ £ x
AL KDZ repl Liasig
imported: NOVOPlastenos | = 01 (g3 . 1 Z 1868 ANZE2019  SepIT,Z018 ® 4 x
10: KD repd Ziasty L AP %
VARICUGATK HaploypeCallor st = £ . 2 2 s0ce Nov2L 2018 SepOd, 2019
| KDL rep2 Liasig ® 2%
i - 1041 Shared Dec19,201F  May29,2009
Tandem Repeats Merge - 1ost 75| 2 . 682 . 2068 ¥ KDL repl 2sastg =~
Duata managers and Gencene indexes | = 08 118 18 . 50 . 54668 0110, 2018 Apr 25,2019 7KDL repl Ldast ® 4%
£ HUGO Gena information
imported: Lysak group utoelal - Ks | = T8 1% . B4 + 1856 MB Apr 17, 2018 Agr 17, 2019 ® 4 X

5 Ensemble Homo sapie @ & X
Lasyk group workshop [BLAST#R) | = 12 9. 2 aENE Apr 17,2019 Apr 17,2019 5. GRCNGEJAGT L

4 Control repd 2.fastq
Lysakgrouplest = % ] . a . 1987 KB Agr 11,2019 Apr 16,2019 LA AL ]

2 Control rep2 Liastq L AP %
Wit - 38 0 2 . 8 . 1912 MB Jan 02, 2018 Feb 05, 2019

ZiContred repl 2tasty ® F X
Copyof Xamita-dna-seq-spiar | - 54 17 . 1 + Shaed  agsen Dex03, 2018 Dec 12, 2018 e

’ LiContred repl Liastq x

sebatest < @ 1nls . H 16968 Nov25,20186  Wow28, 2018
S > 72 . 1 maKE Hov 12, 2018 Wow 13, 2018

For 0 selected lems:  Rename Crishirti Dredirtis Pedmanedity Undeset

Hisiories mal heve been deleted o mode an & §me pediod speciied by e Galixy A0MinISYa(s) may be permanenty deleted



Multi-history panel

= Galaxy

Currant History )
Library test
961568 ZEee
o
RHITETYAT - F X
— ® s x
A ® 4 n
e ® s x
AL *® F K
ST T ® F R
. = # X
ZL.KO1 repl Liastg e
§: HUGO Gane information e
5: Ensombie Homo saplensGRChE & 4 x
Badgigr
4: Contred_rep2_ 2fastq N
3 Comrod_rep2 1fastg I
2. Controd_repl 2.fasty I
L Comred_repl 1fastq ® | x

Swach 1o -

Unnamed history

441.74 MB =% e
%]

'nmmm q,fu'
3 fpcliftpnchinim nih govigenomesla & # X
WGCHONEBGFINOCE Q00660852

-Bra_napus v2.NGCF ONCG36985.2 Bra napus
Y20 genomic.gitgz

~1.800,000 lines

fofmat gita, database: 7

Genomic reference of Brassica Napus
B0 ? L X

magff-version 3

#1gTTspec-version 1.21

#iprocessor NORD AnoturELEr

eigenome. build Bra_mapus_v2. @

wigenome  build-accession NOBI_Assesbly  60F_ D08

]
2 Pasted Entry ® F R
Lchrom sizes testia

& 5 R

Swetch b -

Imported: giime test

11568 = % e
=)

€) 49; Pick representative setols @ # %
QUERCES On AT 2 WA Nt 1: Log

efror
An @nod poourned with Tis dataset

[Faml emor: Exit code 1 ()

* 07

©) 48: Pick representative setols @ & X
[estntalive Sequeres

) 47: Pick representative setols @ # x
) dspkk ousondataGanddal @ & x
.2: talures.to

©) 18 pick otus through ofu tabl = & x
6197 otus 165.muta ® # R
5 taxonomy all lewvels.ixi ® F R
~220,000 lines

fodral thbadar, database: 7

upioaded tbular e

% e

® 5 X

® F K

= F X
® 5 X
= 4 K

® F X

® F K

® 45 K

® & K

® F K

T

T



Multi-history panel - drag&drop copy Datasets

0 ea 0l dataset 0 -
Current History - Switch to - Switch to -

Library test Unnamed history imported: giime test

15 shown 4 shown, 3 deleted 11 shown, 19 deleted

96.15 GB & ®® || a174MB ~ % ® | 115GB &% e
search datasets [ ) search datasets [ ) search datasets [
Drag datasets here to copy them to the cument history 7: Cutadaptondata 1: Read 1 Output @ & X% 0 49: Pick representative setofs @ 4 X

3: fip:/iftp.ncbi.njni.iih.govigenomesia uences on data 2 and data 1:

IWGCF000/686/0p4 /GEET Pl nehi alm.nih.govigenomes/a | @ | 4" X | | | gror
Bra napus v2|0 5/GCE._000686985.2 An error occurred with this dataset:
3 Bra na v2.0IGCF 000686985.2 Bra na

L

— v2.0 genomic Fatal error: Exit code 1 ()

15: Cutadapt on data 1: Read 1 Output @ & X Traceback (most recent call last):

2: Pasted E [OW AR File "home/galaxy_new/dependencies/_condaler
14: KD2 rep2 2.fasi & F R __import__('pkg_resources’).run_script('giime==

1: chrom sizes test.fa @& SR File
13: KD2 rep2 1fastq & F R

o
12: KD2 repl 2.fastq @ % *0
11: KD2 repl l.fastq @ &% €) 48: Pick representative setofs @ 4 %
equences on data 2 and data 1: Rep

10: KD1 rep2 2.fasi & F R resentative sequences
9:KD1 rep? 1fas @& x €) 47: Pick representative setofs @ 4 X

equences on data 6 and data 2: Log




Visualization

Depends entirely
on Dataset format

History Es 2 - W11

bam [}

vardict/iGATK HaplotypecCaller
test
Found 3, sh

403 GB

22: GATK - Haj ale @& & x
I on data 2 (log)

21: GATK ondata 2 (QVCF) @ 4 %

2: xKD8500.sorted.mdup. @ 4
bam

27GB
format: bam, database: hgl9

uploaded bam file

display at UCSC main test

Binary bam alignments file

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly

move | <=< << < > > »>> |Zoomin| 1.5x 3x 10x base |zoomout 1.5x 3x 10x 100x

chr21:33,031,597-33,041,570 9,974 bp. ‘ enter position, gene symbol, HGVS or search terms | )

|cw~a| (=TS

Seale T R———————————— hais
chrai: | 33,833,008 33,034,008l 33 835,900 33,035,000  33,037,000] 33,039,008 33,839,000 33,040,000 33,041, 000|
%KDES08. Sorted. melp . han
8. SOrTed. Moup . ban 1w ] T LI I

HaploTupes to GRChS? Refersnce Seauence
Fatches to GRCh3T Reference Sequence
UCsC Genes (Ref3eq, GenBank, CCDS, Rfam, TRNAS & Comparative Genomics)
BCe41449) cfjm
SO01 el

=
i i
MOBI RefSoq genes, CUPATEO SUMSET (MM_¥, MR, MF_¥ Or YP_¥) — RANOTATION Release GOF_BAMGED:ES E_GRONEY P13 [2817-B4-19)

5001wl

]
Fub1iCat ions: Seguences in Scientific Articles
sequences — T + t +

— SHPs | | | | | 11

Gene Expression in 53 rissues from GTEx RMA-seq of 5555 sanples ¢S7¢ donors)

APBBEESS . & “I I Il
AFEAB253, 1 S =====

i || || | I || | I

SHORAS1 pulimm- n amlm - mm L}
7 108 _ H3KZTAC Mark <Often Found Mear Rctive Resulatory Elements) on 7 cell Tines from ENCODE
Lagered HIK2TAC
_ 9 _ .
DNasel Hupersens it ivita Clusters in 125 cell tupes from ENCODE (Va)
Dhase Clusters NS I -
Transcr iRt ion Factor ChiP-sey Clusters (161 factors) from ENCODE with Factorbook Motifs
T Factor cnir EEENEEEEERIE | . -
488 _

188 verTEbraTes BaseliSe COMSErUAtioh by FhuloP

168 wert, Cans
8- - by Aeiees
—4.5

HuUltiz Alignments of 188 Vertsbratss
| 11 T NI

Mon
Do
Elephant
Chicken
x_tropicalis
Zebraf ish 1l
ul FimMp 18 NMUC 10T ide POldmorphisms (dbSNF 151) Found in 3= 1% Of Samples
| common swescisis g 1 [ ] | | I 1o | T ] |
Fepeatinzg Elements by RepeatMasker
Repestasker - m - . - e N s . i -
Click on a feature for details. Click or drag in the base position track to zoom
move start § in. Click side bars for track options. Drag side bars or labels up or down to i
< |20 > reorder tracks. Drag fracks left or right to new position. Press "?" for keyboard < |l 20
- - shortcuts. S -
rch default tracks default order hide all manage custom tracks track hubs configure mulki-region reverse resize

Use drop-down controls below and press refresh to alter tracks displayed.
Tracks with lots of items will automatically be displayed in more compact modes.

Custom Tracks

collapse all

expand all

xKD8500.sorted.mdup.bam
dense |

[+ Mapping and Sequencing

- | Genes and Gene Predictions

UCSC Genes NCBI RefSeq Other RefSeq AceView Genes AUGUSTUS CCDS
pack i pack i hide M hide M hide i hide 7




