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More recently...

Advanced analysis
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During the entire training session..
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What if we’d mix all together




Galaxy workflow
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Galaxy workflows

* Workflow:
* Analysis protocol with several steps (tools)
* The output of a step is used as the input of the next next so file formats
between two steps should be compatible!
» Workflows are often made general so that they can be run on various
datasets

* Some of the parameters are pre-defined while others are set at
runtime



Workflows

- Galaxy France A Workflow Visualize Données partagées~ Aide~ Utilisateur~ 7@ M 552
Tools w o= History ce+me
search tools 0 Rechercher des données e 0
R e . Unnamed history
s e SRy 18 R (empty) ®e
GALAXY-P

Galaxy-P tools Welcome to usegalaxy.fr Create’ ru n’ Cet historique est vide. You can

GALAXY-E e d it ) Charger vos propres données
oo

GIS Data Handling By using this Galaxy instance, we assume that you have read and accept the Term Of Use or Charger des données depuis

1 $iis - une source externe
For any questions or support: community.cluster.france-bioinformatique.fr/c/gala
Animal Detection on Acoustic A i . = Kuatycigmaxy WO r kﬂ OWS

Recordings
Biodiversity Data Exploration « 13/01/2022: usegalaxy.fr is now running the release 21.09 of Galaxy. Please check the 21.09 user release
notes.
STATISTICS AND VISUALISATION
Statistics
Graph/Display Data Domain specific subdomains:
MISCELLANEOUS TOOLS The same instance but with only the dedicated tools in order to focus on the domain
RNA-seq
Get Data [ 4 Workflow4dMetabolomj ovid19 Wetabarcoding
Motif W tabolomics data idariant analysis, i1 [T'FROGS, Qiime,
. : i lysi i ¥ i
iteractive Tools pifocessing, vana ysis consensus using R thur, Obitools,
== d annotation for communuty DADA2, PICRUSt
Species abundance Metabolomics approuved
Machine Learning community workflows and
datasets.
WORKFLOWS

All workflows

“AbalaxyCat



Workflows

; Galaxy France A Workflow Visualize Données partagées~ Aide~ Utilisateur ~
Tools woE History c+me
Search Workflows 4+ Create X Import
search tools o Rechercher des données e 0
Name Mots-clés Updated Shiaring Bookmarked Unnamed history
X Upload Data
empt ®e
S R L ~ DNA-seq data analysis (DU Dijon) » 2 months O u (empty)
GALAXY-P ago
Galaxy-P tools
y ¥ Unnamed workflow ®» 2 months O n Cet historique est vide. You can
GALAXY-E ago Charger vos propres données
GIS Data Handlina C rea te WOor kfl OWwWS or Charger des données depuis

Create Workflow
Name .
Give a name to the workflow

Unnamed workflow

Annotation

A description of the workflow; annotation is shown alongside shared or published workflows.



Workflow creation

; Galaxy France A Workflow Visualize Données partagées~ Aide~ Utilisateur~ 7@ M
Tools = Test Workflow 2 - N v A - B 2
search tools Q Name

Test Workflow

Inputs .

Version
Get Data 1: Feb 4th 2022, 0 steps 8
Send Data Annotation

Collection Operations

™

Expression Tools
These notes will be visible when this

GENERAL TEXT TOOLS i
workflow is viewed.

Text Manipulation License

Filter and Sort Specify a license for this workflow.
Creator

Join, Subtract and Group Add a new creator - either a person or an

GENOMIC FILE MANIPULATION organization.

Convert Formats Tags

FASTAFRST] A:Zy tags to make it easy to search for
FASTQ Quality Control and find items with the same tag.
SAM/BAM

BED

VCF/BCF

Nanopore

COMMON GENOMICS TOOLS

Operate on Genomic Interyals

Fetch Alignments/S nces

Add tools or input datasets to the
workflow
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Workflow creation

? Galaxy France 4A Workflow Visualize Données partagées~ Aide ~ Utilisateur =
Tools = Test Workflow S B 2 8 P
filter (] / Filter data on any o -
column using simple expressions
I} 1.1
Inputs (Galaxy Version 1,1.1)
Filter and Sort Labe)

Filter sequences by ID from a
tabular file

Add a step label
Filter data on any column using

> R Step Annotation
simple expressions

Filter GTF data by attribute
values_list

& Filer D 9 x

Filter
out_file1 (inpd¢)

Filter GFF data by attribute using
simple expressions

I it
Filter GFF data by feature count 0 Inpu

Add an annotation or notes to this step.
using simple expressions

Annotations are available when a

Dataset

Select lines that match an
expression

workflow is viewed.
Filter

Data input 'input’ (tabular)

output (input)
rs

Sort data in ascending or

descending order Dataset missing? See TIP below.
Extract features from GFF data (2] =+ With following condition

Species abundance c1=="chr22'
Filter species with rare and low Double equal signs, ==, must be used
abundances as shown above. To filter for an
¢ arbitrary string, use the Select tool.
Qiime

[2] «+ Number of header lines to skip
Filters samples from an OTU table
on the basis of the number of
observations in that samplie, or on
the basis of sample metadata

(filter_samples_from_otu_table)

0

Email notification

® o

o= 100% +

Input dataset.
Most of the time, a workflow starts with an input
dataset to which analyses are applied. In Galaxy, Tool to be run
the file format of the input dataset will be limited

to the input file format of the subsequent step

11



Workflow creation

Tools =

filter o

Inputs

Filter and Sort

Filter sequences by ID from a
tabular file

Filter data on any column using
simple expressions

Filter GTF data by attribute
values_list

Filter GFF data by attribute using
simple expressions

Filter GFF data by feature count
using simple expressions

Select lines that match an
expression

Sort data in ascending or
descending order

Extract features from GFF data

Species abundance

Filter species with rare and low
abundances

Qiime
Filters samples from an OTU table
on the basis of the number of
observations in that sample, or on

the basis of sample metadata
(filter_samples_from_otu_table)

100%

Test Workflow

+

@

Workflow Visualize

[ Input
Dataset

output (input)

Données partagées ~

If two steps can be linked together,
the link between the two boxes is

green

Aide~ Utilisateur~ 1@ A

/ Filter
) Filter

out_file1 (input)

/ Filter data on any o -
column using simple expressions
(Galaxy Version 1.1.1)

Label

Add a step label

Step Annotation

Add an annotation or notes to this step.

Annotations are available when a
workflow is viewed

Filter

Data input 'input’ (tabular)

Dataset missing? See TIP below.

(=] & With following condition
cl=="chr22'

Double equal signs, ==, must be used
as shown above. To filter for an
arbitrary string, use the Select tool.

[=] =+ Number of header lines to skip
0

Email notification

® o

12



Workflow creation

= Galaxy France A Workflow Visualize Donnéespartagées~ Aide~ Utilisateur~ & M
Tools ] Test Workflow P I T SR - B
filter o / Filter data on any oo
column using simple expressions
Inputs (Galaxy Version 1.1.1)
Filter and Sort Label

Filter sequences by ID from a

tabular file
@ Add a step label.

Filter data on any column using

) A Step Annotation
simple expressions

Filter GTF data by attribute

values_list s Filter
Filter GFF data by attribute using / out_file? (input)
simple expressions /
Filter GFF data by feature count g:::;l // Add an annotation or notes to this step.
using simple expressions / Annotations are available when a
| output (input) > — workflow is viewed.

Select lines that match an |
expression

Filter

Sort data in ascending or Data input ‘input’ (tabular)

descending order Dataset missing? See TIP below.

Extract features from GFF data [2] + With following condition
Species abundance cl=='chr22'

Filter species with rare and low Double equal signs, ==, must be used

abundances as shown above. To filter for an

2 arbitrary string, use the Select tool.
Qiime

[2] «#+ Number of header lines to skip
Filters samples from an OTU table
on the basis of the number of 0
observations in that sample, or on
the basis of sample metadata
(filter_samples_from_otu_table) i 100% + . No

Email notification

Pre-configure tool parameters and
configure parameters to be set at

. 13
run time



Workflow creation

= Galaxy France

Visualize

Données partagées ~ Aide ~

ateur ~ T

Tools =
filter o

Inputs

Filter and Sort

Filter sequences by ID from a
tabular file

Filter data on any column using
simple expressions

Filter GTF data by attribute
values_list

Filter GFF data by attribute using
simple expressions

Filter GFF data by feature count
using simple expressions

Select lines that match an
expression

Sort data in ascending or
descending order

Extract features from GFF data

Species abundance

Filter species with rare and low
abundances

Qiime
Filters samples from an OTU table
on the basis of the number of
observations in that sample, or on

the basis of sample metadata
{filter_samples_from_otu_table)

Test Workflow

100%

+

0 input

Dataset

output (input)

Filter

out_file1 (input)

S B 2 & b

/ Filter data on any > SR
column using simple expressions
(Galaxy Version 1.1.1)

Label

Add a step label

Step Annotation

Add an annotation or notes to this step
Annotations are available when a
workflow is viewed.

Filter
Data input ‘input’ (tabular)
Dataset missing? See TIP below.

[5) «++ With following condition

Double equal signs, ==, must be used
as shown above. To filter for an
arbitrary string, use the Select tool.

[5] ++ Number of header lines to skip

0

Email notification

® o

Click to get the parameter to be set

at runtime
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Workflow creation

Run workflow
Save
[ Usini18% |

Workflow Visualize Données partagées~ Aide > Utilisateur~ & M

= Galaxy France a

Tools = Test Workflow S B = B »
sort Qo * B Save As... -
ord = Auto Layout A
124

Inputs

Filter and Sort

Sort data in ascending or
descending order

Filter data on any column using
simple expressions

Select lines that match an
expression

Filter GTF data by attribute
values_list

Filter GFF data by attribute using
simple expressions

Filter GFF data by feature count
using simple expressions

Extract features from GFF data

Sub-sample sequences files e.g.
to reduce coverage

Filter sequences by ID from a
tabular file

Column arrange by header name
Text Manipulation
Sort Column Order by heading

Sort data in ascending or
descending order

Sort a row according to their
columns

[ Input
Dataset

l output (input)

— 100%

+

/ Filter

/ Sort

Sort Dataset

file1 (input)

#. Best Practices
Lab €% Upgrade Workflow
& Download
Add a step label.

Step Annotation

/%
Add an annotation or notes to this step.
Annotations are available when a
workflow is viewed.

Sort Dataset
Data input 'input' (tabular)
[ #=* on column

1
[%] «= with flavor

Numerical sort v
(2] «* everything in

Descending order -
Column selection

+ Insert Column selection




Run W()rkﬂow Set input file(s).

Found in current

history!

= Galaxy France A Workflow Visualize SharedData~ Help~ Usey 2
Tools w o= History [>2 s = RU n wo rkﬂOW
search tools ) Workflow: BED Ensembl to BED UCSC v Run Workflow search datasets 00
X Upload Data History Options Unna h'“o’y
1 shown
Send results to a new histo
Get Data ry 2.63 MB aee
. No
Send Data
Collection Operations D 1: Input dataset ® 1: hg38_ens105.bed ® S x
RALTEXTT
OENERALSE Lt D © 1: hg38_ens105.bed - x> =3
Text Manipulation
Filter and Sort / 2:Replace -1 by - (Galaxy Version 1.0.0) =
Join, Subtract and Group
/# 3:Replace + by 1 (Galaxy Version 1.0.0) Y
GENOMIC FILE MANIPULATION
Convert Formats / 4: Add prefix chr (Galaxy Version 1.0.0) w
FASTAFASTQ / 5: Remove header line (Galaxy Version 1.0.0) =
FASTQ Quality Control
SAM/BAM / 6: Replace chrMT by chrM (Gal Version 1.0.0) =
BED /# 7: Sort by coordinates (Galaxy Versiol =
VCF/BCF
Nanopore

COMMON GENOMICS TOOLS
Operate on Genomic Intervals

Set parameters

Fetch Alignments/Sequences
GENOMICS ANALYSIS

Annotation
Assembly
Mapping

e ————




NGS analysis automatization: Galaxy
workflows

(Questions and answers)



Exercise 1: Create your first workflow

We are going to create a workflow that modify a BED file generated
with Ensembl/Biomart to make it compatible with BEDTools. To do this
we are going to :

* Change the strand column that contains [1, -1] into [+, -].

* Change chromosome names and add the prefix « chr ».

* Change the name of chromosome mitochondrial from MT to M.

* Apply this pipeline to the file we extracted from Ensembl/Biomart:
hg38 ens105.bed.

Chromosome/scaffold name  Gene start (bp) Gene end (bp) Gene stable ID Gene name Strand
1 1211340 1214153 ENSG00000186827 TNFRSF4 -1
1 1203508 1206592 ENSG00000186891  TNFRSF18 -1
1 1471765 1497848 ENSG00000160072  ATAD3B 1
1 1249777 1251334 ENSG00000260179 -1
chrl 11869 14409 EN;(;g000223972 DDX11L1 -
chr1 14404 29570 ENSG00000227232  WASH7P -
chrl 17369 17436 ENSG00000278267 MIR6859-1 -
chr1 29554 31109 ENSG00000243485 MIR1302-2HG +

chrl 30366 30503 ENSG00000284332 MIR1302-2 18

o



Exercise 1: Create your first workflow

Steps:
1. Create an empty workflow named « BED Ensembl to BED UCSC ».
2. Add the following steps:

1. An input file

2. Use the tool Regex Replace to turn trailing « -1 » into « - »

3. Use the tool Regex Replace to turn trailing « 1 » into « + »

4. Use the tool Regex Replace to add the prefix chr at the beginning of lines (in front of
chromosome names)

5. Use the tool Remove beginning to remove the first line of the dataset (the one with
header

6. Use the tool Regex Replace to turn « chrMT » into « chrM »

7. Change the format of the dataset into a bed file

8 Use the tool bedtools SortBED to sort the file by chromosome then by start position.

3. Save the workflow

4. Run the workflow

1. Import the file hg38 ens105.bed into Galaxy.

2. Apply the workflow « BED Ensembl to BED UCSC » on the file hg38 ens105.bed in a new
history names « hg38 ens105: BED Ensembl to BED UCSC »



Exercise 1: Create your first workflow

1. Create an empty workflow named « BED Ensembl to BED UCSC ».

1.

= Galaxy France A Workflow Visualize Données partagées~ Aide~ Utilisateur~ 1= M
Tools e = History c+ma
Search Workflows <+ Create o Import
search tools 0 Rechercher des données 9 o

Name Mots-clés Updated Sharing Bookmarked Unnamed history
& Upload Data
(empty) ®e
v DNA-seq data analysis (DU Dijon) 2 months ago B
Get Data ®» D
Send Data
Cet historique est vide. You

can Charger vos propres
données or Charger des

GENERAL TEXT TOOLS
< >

Create Workflow

Collection Operations

Name

3 ’ { BED Ensembl to BED UCSC

Annotation

A description of the workflow; annotation is shown alongside shared or published workflows.

s IR <
20



Exercise 1: Create your first workflow

2.1.
* Click on Inputs (1)
* Click on Input dataset (2) to add a box with an input dataset

- Galaxy France 4 \Workflow Visualize Données partagées~ Aide~ Utilisateur ~ &

Tools

search tools

Inputs
Input dataset
Input dataset collection

Simple inputs used for workflow
logic

Get Data

Send Data

Collection Operations
Expression Tools
GENERAL TEXT TOOLS
Text Manipulation
Filter and Sort

Join, Subtract and Group
GENOMIC FILE MANIPULATION

Convert Formats
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore

BED Ensembl to BED UCSC S B = o p

| 3 Input

Dataset

output (input) >

- 100% +

O Input Dataset

Label

Add a step label

Step Annotation

Add an annotation or notes to this step.
Annotations are available when a workflow
is viewed

Optional
. No

Format(s)

Leave empty to auto-generate filtered list
at runtime based on connections.




. Exercise 1: Create your first workflow

Search the tool « regex replace » in the tool panel (1)

* Click on Regex Replace to add a box for the tool (2)
* Link the two boxes « Input Dataset » and « Regex Replace » (3)

Click on the box « Regex Replace » to edit the parameters: (4)
 Label: Replace -1 by -
° Search String: _15 = Galaxy France A Workflow Visualize Données partagées~ Aide~ Utilisateur~ 7@ M 338
° Replace String: _ ‘ ‘ Tools =  BEDEnsembl to BED UCSC e
regex replace [x] /# Regex Replace Regular 7
. T

Inputs 1.0.0)

Text Manipulation

Label
\ Regex Replace Regular Expression
replacement using the Python re Add prefix chr
module
2 Add a step label
.

R Find And Repl.
legex Fin eplace Step Annotation

Column Regex Find And Replace

output {input

Replace column by values which IErsssana e /

are defined in a convert file Y/ '/ 4 d

Query Tabular using salite sql d .

: Bl
by - Add an annotation or notes to this step.

Anno available when a
workf! s viewed.

I
) Input File

Replace Text in a specific column

Replace Text in entire line

tac reverse a file (reverse cat)
outfile (txt) [>] Input File

H i nt : t h e Sy m b O I - 1$ Picard g Data input ‘infile’ (data)

MarkDuplicatesWithMateCigar
ine aligned records in BAM [2] &+ Search String

ope e g
m e a n S t ra I I I n g - 1 . Z::;‘: locate duplicate
i (=] ++ Replace String
EstimateLibraryComplexity
H e re We Wa nt to sequence Immryycornpic:w lraosr:ess o

read sequences

rep lace -1 at the end O RAplbcoRSRIG s skl o ] =+ Multi-line

replaces read group information . No

f t h I H b MarkDuplicates examine aligned = (= + Ignore Case
O e I n e y a . records in BAM datasets to locate -

duplicate molecules . m 22




Exercise 1: Create your first workflow

2.3.

» Search the tool regex replace in the tool panel (if needed)
 Click on Regex Replace to add a box for the tool
* Click on the box « Regex Replace » to edit the parameters:
* Label: Replace 1 by +
 Search String: 15
* Replace String: +
* Link the two boxes « Replace -1 by - » and « Replace 1 by + »



Exercise 1: Create your first workflow

2.4.
» Search the tool regex replace in the tool panel (if needed)
* Click on Regex Replace to add a box for the tool
* Click on the box « Regex Replace » to edit the parameters:
* Label: Add prefix chr
e Search String: "
* Replace String: chr
* Link the two boxes « Replace 1 by + » and « Add prefix chr »

Hint: the symbol « » » means the beginning of the line. Here we add
the prefix « chr » at the beginning of the line in front of the
chromosome names.



Exercise 1: Create your first workflow

2.5.

e Search the tool remove beginning in the tool panel (if needed)
* Click on Remove beginning to add a box for the tool

* Click on the box « Remove beginning » to edit the parameters:
* Label: Remove header line
* Remove first: 1

* Link the two boxes « Add prefix chr » and « Remove header line »



Exercise 1: Create your first workflow

2.6.

e Search the tool regex replace in the tool panel
* Click on Regex Replace to add a box for the tool

* Click on the box « Regex Replace » to edit the parameters:
* Label: Replace chrMT by chrM
 Search String: "chrMT
* Replace String: chrm
* Click on Configure Output: ‘outfile’ Configure Output: 'outfile' =
* Change datatype: bed

Change datatype

bed -

This action will change the datatype
of the output to the indicated
datatype.

* Link the two boxes « remove header line » and « Replace chrMT by chrM »

* Here we ask that the output format after this step is turned into a BED file
rather than a text file (by default). This is done to fit the input of next step.



Exercise 1: Create your first workflow

2.7.

» Search the tool bedtools sortbed in the tool panel (if needed)
* Click on bedtools SortBed to add a box for the tool

* Click on the box « bedtools SortBed » to edit the parameters:
* Label: Sort by coordinates

* Link the two boxes « Replace chrMT by chrM » and « Sort by coordinates »



Exercise 1: Create your first workflow

3. Save the workflow (1)
4. Run it (2) 1. 2.

? Galaxy France A Workflow Visualize Données partagées~ Aide v Utilisateur »
Tools = BED Ensembl to BED UCSC 4 z & »
beditools sortbed [x) /# bedtools SOortBED @7 & ~
order the intervals (Galaxy Version
Inputs 2.30.0)
BED Label
bedtools SortBED order the Sort by coordinates
intervals

bedtools Compute both the depth
and breadth of coverage of
features in file B on the features in
file A (bedtools coverage)

bedtools SlopBed adjust the size of
intervals

bedtools MergeBED combine
overlapping/nearby intervals into a
single interval

g

random intervals in a genome

bedtools SubtractBed remove
Intervals based on overlaps

bedtools WindowBed find
overlapping intervals within a
window around an interval

bedtools MultiCovBed counts
coverage from multiple BAMs at
specific intervals

bedtools OverlapBed computes the
amount of overlap from two intervals
bedtools FlankBed create new
intervals from the flanks of existing
intervals

0 Input ©
Dataset

1 sutput (nout)

- 87%

+ x

[

/ Replsce +
oy

Inout Fie

8 outfle {1xt

nput Fi
Boutfile 1)

D >

X

# Remove
header Ina

O from
B out_fie (mout) PS

D x

W\ / Reglace
AT by chrid

1\ © Input Fae

outfle (txt)

# Sontby
cocranatos

BEDDedGraptyGFFVCHEN
codePaok file

8 cutput (input)

Add a step label.

Step Annotation

Add an annotation or notes to this step.
Annotations are available when a
workflow s viewed.

Sort the following
BED/bedGraph/GFF/VCF[EncodePeak
file
Data input "input’ (bed, bedgraph, off,
vet or encodepeak)
(<)
(5] «+ Sort by

chromosome, then by startpo... ~

Specify a genome file that defines
the expected chromosome order in
the input files.

No v

(-9)

28



Exercise 1: Create your first workflow

4.1. Upload the file hg38 ens105.bed (1). If you don’t have it anymore,
find it in the directory ensembl.

= Galaxy France A Workflow Visualize Données partagées~ Aide ~ Utilisateur ~ x
Tools % = History c+0OR
search tools [x] Workflow: BED Ensembl to BED UCSC v Run Workflow Rechercher des données 00
1 a Unnamed history
. - &. Upload Data ! Please provide a value for this option.
1 (empty) ®e
Get Data
00 @  Nodatadataset available. v | X &

Send Data

X . Cet historique est vide. You can
Collection Operations Expand to full workflow form Charger vos propres données

Download from web or upload from disk

Regular Composite Collection Rule-based

You added 1 file(s) to the queue. Add more files or click 'Start' to proceed.

Name Size Type Genome Settings Status
1 b — 1 hg38_ens105.bed 2.6 MB Auto-de.. = | Q unspecified (?) | = & m
.
Type (set all): Auto-detect «|Q Genome (setall):| unspecified (2)

29
LlChoose local files EChoose remote files 1 . C Pause Reset Close




Exercise 1: Create your first workflow

4.2. Run the workflow (1)

1.a

? Galaxy France #A Workflow Visualize Données partagées~ Aide~ Utilisateur~ 1@ M
Tools woiE History oc+ms
Search Workflows + Create 1 b
search tools [x] . Rechercher des données @ €
Name Mots-clés Updated Sharing Bookmarked Unnamed history
X Upload Data
1shown
~ BED Ensembl to BED UCSC 9 minutes ago B)
Get Data ® C 2.63MB »e
Send Data ~ DNA-seq data analysis (DU Dijon) v 2 months ago ':] u
1: hg38_ens105.bed (OB 48

Collection Operations

ACNEDAI TEVT TANIC

= Galaxy France A Workflow Visualize Donnéespartagées~ Aide ~ Utilisateur~ 1= A
Tools w = History c+me
- ) Workflow: BED Ensembl to BED UCSC 1 C M Rechercher des données @ €

 URioeaDate 1 Unnamed history
0O @ | 1:hg38_ens105.bed vlld|le 1 shown
Get Data 263 MB ®e

Expand to full workflow form

Send Data

Collection Operations 1: hg38_ens105.bed @& %

GENERAL TEXT TOOLS



Exercise 1: Create your first workflow

The workflow is running

-:' Galaxy France @A Workflow Visualize Données partagées~ Aide~ Utilisateur~ 7@ M
Tools w i History c+Mm%
0 Successfully invoked workflow BED Ensembl to BED UCSC .
search tools o Rechercher des données e o
You can check the status of queued jobs and view the resuiting data by refreshing the History pane, if this has not already
happened automatically. Unnamed history
X Upload Data
7 shown
Get Data " Invocation 1... 2.63MB E®e
Send Data 7 of 7 steps successfully scheduled.
0 of 6 jobs complete..., °
Collection Operations » Inputs 7: SortBed on Regex R x
eplace ondata 5
GENERAL TEXT TOOLS b 3tepe
= = © 6:Regex Replace ond x
Text Manipulation atas
Filter and Sort 7
© 5: Remove beginning o x
Join, Subtract and Group ndata4

GENOMIC FILE MANIPULATION
Convert Formats
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore
COMMON GENOMICS TOOLS

Operate on Genomic Intervals

Fetch Alignments/Sequences
GENOMICS ANALYSIS

(.

—31

© 4:Regex Replace ond
ata3

© 3:Regex Replace ond
ata2

© 2:Regex Replace ond
ata1

1: hg38_ens106.bed

[ON 28



Exercise 1: Create your first workflow

Rename your history to « hg38 ens105: BED Ensembl to BED UCSC » (1)

? Galaxy France @ Workflow Visualize Données partagées~ Aide~ Utilisateur~ 78 ‘
Tools w = History c+m%
O Successfully invoked workflow BED Ensembl to BED UCSC .
search 100ls o Rechercher des données e 0
You can check the status of quoued jobs and view the resuiting data by refreshing the History pane, if this has not already
happened automatically. Unnamed history 1
& Upload Data ]
7 shown
Get Data " Invocation 1... 2.63MB E®e
Send Data 7 of 7 steps successfully scheduled
0 of 6 jobs complete.... © 7: SortBed = =
Collection Operations » Inputs E on Regex x
eplace ondata 5
GENERAL TEXT TOOLS > 3teps
= 2 © 6: Regex Replace ond x
Text Manipulation atas
Filter and Sort )
© 5: Remove beginning o x
Join, Subtract and Group ndata 4
GENOMIC FILE MANIPULATION © 4: Regex Replace ond x
Convert Formats ata3
FASTA/FASTQ © 3: Regex Replace ond x
ata2
FASTQ Quality Control
2:R Repla d
SAM/BAM :.1 legex Replace on @ x
BED
1: hg38_ens106.bed [ON" 28
VCF/BCF
Nanopore

COMMON GENOMICS TOOLS
Operate on Genomic Intervals

Fetch Alignments/Sequences
GENOMICS ANALYSIS

< ) >
R 32




Exercise 1: Create your first workflow

It’s all done!

= Galaxy France

Tools s

search tools 0

X, Upload Data

Get Data
Send Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
GENOMIC FILE MANIPULATION
Convert Formats
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore
COMMON GENOMICS TOOLS

Operate on Genomic Intervals

Fetch Alignments/Sequences
GENOMICS ANALYSIS

Données partagées~ Aide » Utilisateur v & ‘

0 Successfully invoked workflow BED Ensembl to BED UCSC .

You can check the status of gueued jobs and view the resulting data by refreshing the Histery pane, if this has not already
happened automatically.

View Report1 &
7 of 7 steps successfully scheduled
6 of & jobs complete.
Download BioCompute Object
» Inputs
» Steps

Using 18%

History

c+ms

Rechercher des JbMSIIC)

hg38_ens105: BED
Ensembl to BED UCSC

7 shown

18.92 MB
7: SortBed on Regex Repl
aceondatas

6: Regex Replace on data
5

5: Remove beginning on d
atad

4: Regex Replace on data
3

3: Regex Replace on data
2

2: Regex Replace on data
1

1: hg38_ens106.bed

Pe®e

O 28 4

@ ¢ X

< ' >




Exercise 2: Extract a workflow out of an history

We want to create a workflow to automatically analyze chlP-seq data in Galaxy
the same waK we did during the ChIP-seq data analysis training. We are going
to edit it so that instead of starting from aligned reads, it will start from raw
reads (fastq file). We'll add 2 steps per input file:

* A quality control step
* A mapping step

Steps:
1. Extract a workflow from your history “ChIP-seq data analysis”.
1. Select the steps to keep in the workflow
2.  Name it "ChIP-seq data analysis workflow”
2. Edit the workflow
1. Remove the link between the Input files, Mark duplicates and samtools flagstat.
2. Add a step with Fastqc after the input file (do it for the two input files)
3. éldd)a step with Bowtie 2 between the input file and Mark duplicates (do it for the two input
iles
4. Make the workflow working for any genome.
Save the workflow

Test it!

B w




Exercise 2: Extract a workflow out of an

history

1.1.

 Switch to the history « ChIP-seq data analysis »

= Galaxy France

Tools o=

search tools Q
X Upload Data

Get Data
Send Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation
Filter and Sort

Join, Subtract and Group
GENOMIC FILE MANIPULATION

Convert Formats
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore
COMMON GENOMICS TOOLS

Operate on Genomic Intervals

Fetch Alignments/Sequences

GENOMICS ANALYSIS

https:/fusegalaxy.friworkflow/bulld_from_curr

* Extract the workflow from your history (1)

A Workflow Visualize Shared Datav Help~ User~ 1= ‘

Welcome to usegalaxy.fr

By using this Galaxy instance, we assume that you have read and accept the Term Of Use
For any questions or support: community.cluster.france-bioinformatique.fr/c/galaxy

» 13/01/2022: usegalaxy.fr is now running the release 21.09 of Galaxy. Please check the 21.09 user
release notes

Domain specific subdomains:

The same instance but with only the dedicated tools in order to focus on the domain

4 Workflow4Metabolomnj ovid19 Wetabarcoding
W tabolomics data riant analysis, ,,'"‘ ‘ _tlp\: tOGS, Qiime,

cessing, analysis consensus using [ ; thur, Obitools,

d annotation for communuty DADA2, PICRUSt
Metabolomics approuved
community workflows and
datasets.

[oteoRE pmdask the
’ nctional analysis ealaxyCat

History c+ms
sea History Actions

Chip  Copy

24 ¢ha Share or Publish

Show Structure

3.55
Extract Workflow

Set Permissions
41: be

edon  Make Private

Resume Paused Jobs
40: b

ndati pataset Actions

38:S1 Copy Datasets

37 Collapse Expanded Datasets

37:St  Unhide Hidden Datasets

Delete Hidden Datasets
36:Cl

mdat Purge Deleted Datasets

23:n Downloads

Export Tool Citations
18: be

ntery;  Export History to File

Hata Beta Features

17: My
datat
report)

Use Beta History Panel

16: MACS2 callpeakon @ ¢ X
data 6 and data 8 (sum
mits in BED)

15: MACS2 callpeakon @ ¢ X

1.b.

35



Exercise 2: Extract a workflow out of an history

1.1

* Change the name to « ChlP-seq data analysis workflow”

» Select the steps to keep: keep all steps but:
* the first run of MACS (1)
* Bedtools intersect intervals (2)

Galaxy France A Workflow Visualiz

Tools ¥ = History c+0D%
search tools (%] 9 MACS2 callpeak on data 8 and dota 6 (Peak search datassts 00
s in tabular format)
P ChiP-seq data analysis
10 MACS2 callpeak on data 8 and data 6 (nar 26:3h0M
Get Data row Peaks) 356 G E®s
Sen
@ MACS2 callpeak 11 MACS? callpeak on data 8 and data € (sum 24: peakSummits_+/-5 @ & %
Coll ati » mits in BED!
C include "MACS2 callpeak® in worktiow in BED) Ont_top800.fasta
GEN o
y . 23: bedtools SlopBedo @& & X
Text Manipulation 12 MACS2 callpeak on data 8 and data 6 (plo ndata 22
t)
Filter and Sort
; 22:Selectfirstondata @ & X
Join, Subtract and Group 13 MACS2 callpeak on data 8 and data & (htm 2
GENOMIC FILE MANIPULATION I report])

21: Sort on data 16 ®Fx

Convert Formats

14 MACS2 callpeak on data 8 and data 6 (Pea Do et @ /- x

EASTAFASTQ ks In tabular format) e
FASTQ Quality Control 19: hg38_ens105_ues @ & X
SAM/BAM 15 MITF_peaks.narrowPeak ¢.bed
MACS2 callpeak % o -
BED T T 18: bedtools Intersect| @ & X
Include "MACS2 callpeak” in workflow 16 MITF_peak_s fox bhod o S data B and

VCF/BCF data 10
Nanopore 17 MACS? callpeak on data 8 and data 6 (htm S 17T peaions
COMMON GENOMICS TOOLS 1 report) format: bed, database: hg38

5 BEOC? v
Ope omic Intervals,
Fetd s bedtools Intersect intervals g 18 bedtools Intersect intervals on data 16 an display In IGB View

2 . Dinciude “bedtools Intersect intervals® in workfiow d data 10 display with IGY ocal

GEN SIS display at UCSC main test
Annotation Upload Flle 19 hg38_ens105_ucsc.bed :

> : 943925 Morkduglicates. |
Assembly This tacd cannot be used in workflows & Treat as input dafaselm chel 15H6289
chel 172464

Mapping
< bedtools C!

6365 Markdupls catas_t
3¢ vorsuglicates |
chrl 1847123 1827179 MorkOuolicates |
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Exercise 2: Extract a workflow out of an history

1.1.
* Click on Create Workflow (1)

Workflow name

’ChIP—seq data analysis workflow

Create Workflow Check all Uncheck all

1.2. 1.
* Click on edit to edit the workflow (2)

Workflow "ChIP-seq data analysis workflow" created from current history. You can r run the workflow.

edit o
2.

37



Exercise 2: Extract a workflow out of an history

1.2. 1.a.
* Re-order the boxes (1).

- Galaxy France @A Workflow Visualize Shared Data~ Help~ User~
Tools = ChiP-seq data analysis workflow s B & S >

search tools [x) output (input) ;‘\ B Save As...

\§) BAM File to report ChIP-Seq Treatment File = Auto Layout
Inputs stausncs % ey ChIP-Seq Control File & Best Practices
Get Data S Samtools @ MASSZ cal(lp;za: on .\ output (input, bed) €5 Upgrade Workflow P
SR input dataset(s) (Peaks In \ & Download
Send Data 9 tabular format) (tabular) 0\‘\ Ann
1

Collection Operations MACS?2 callpeak on Il

input dataset(s) (narrow )

statistics of
Expression Tools

output1 (txt, tabular, [ Peaks) (bed) (5=
g ! Tl ] vhen th
GENERAL TEXT TOOLS / bedtools 150r) [ hese not'es will be visible when this
SortBED MACS2 callpeak on warkflow is viewed.
Text Manipulation input dataset(s) (summits License
} Select SAM/BAM dataset in BED) (bed) © y e .
Filter and Sort BED/bedGraph/GFF/VCF/EN or dataset collection l\ Specify a license for this workfiow.
4 codePeak file y MACS?2 callpeak on Creator
Joun, Sulstrectaind Geatp J Sort 1 23 i l‘ Input dataset(s) (plot) Add a new creator - either a person or an
r )
GENOMIC FILE MANIPULATION o \ \\ (pdf) © e
Convert Formats e s Select SAM/BAM dataset || @macsz calipeak on Tags
out_file1 (input) : | input dataset(s) (html »
FASTA/FASTQ or dataset collection report) (htmi) ?
& J/ Apply tags to make it easy to search for

FASTQ Quality Control and find items with the same tag
edtools e}

SAM/BAM SlopBed ‘ ‘
BED ) BED/bedGraph/GFFVCF/EN }

codePeak file |

output (bed) ;
Nanopore lL |
COMMON GENOMICS TOOLS \‘; from
Operate on Genomic Intervals ‘}" out_file1 (input)

Il

Fetch Alignments/Sequences I

/ bedtools B > x
GetFastaBed

|
GENOMICS ANALYSIS = 100% + ”

38



Exercise 2: Extract a workflow out of an history

- Galaxy France A \Workflow Visualize SharedData~ Help~ User~ & ‘

ChiP-seq data analysis workflow

0 outputt (tat, tabulae

> » =

MarkOupbe

0 Select SAMBAM dataset
pw

dateser(s) MakDiobcates

’ 0 4 x
MariDuoicotes

© Sefect SAMBAM Gataset
v dataset Cofiection

g
dataset(s) MarkDiplicates
BAM cutput (b °

- 6% +

Let’s edit it and make it general so that it’ll work on many datasets.

BAM it () °’

put & ¢ / badtaok O + x

Pesks} (bed) ° D + = Joekecttent © 4 X StopBed J bemh o *
FSamtocs D 4 x sl O

re (surmvts cosedesk fie -

Sy e—l S © BAM Fie 10 repart o= = pe ou. o 8 out_foe? frgwt) Y v

satatics of it s 8 outout (tec °

SBAMCES cotpost 8 cutput tasta, tatutar)

Out Jataset(s

° —wort) °

°

39



Exercise 2: Extract a workflow out of an history

C & usegalaxy.fr

. Galaxy France A Vordlow Visualize SharedData~ Help~ User~ 1@ M 38
* Remove the links
V In Tools = ChiP-seq data analysis workflow "G VARY - R
search tools [x) / Samicols flagstat & & =

.
between the inputs
Inputs m ’:::---w PR datset (Gataxy Version 2.0.4)

Bl © B in 0 Label
s ™

files and the steps e == |
a ft e r Step Annotation

tep labe!

Expression Tools

© e SANOAY datme # wacs e * e
. - caivam
B Ve P o -
. o e sTvere
8w pvprenbo . [yt
s p— e farnats ater) @ ° Add an ann ¢ notes s ste
“ e " L hon
B ions are available when a
GENOMIC FILE MANIPULA) . w Is viewed
Pasl (b °
Convert Formats o BAM File to report statistics of
FASTA/FASTQ pe B e 3 Data input "input!’ (sam, bam or cram)
8 ux (2 == Output format
FASTQ Quality Control Iv
ot -
SAM/BAM
output-tmt)
BED
Email notification
VCF/BCF ®
Nanopore ! An email notification will be sent wi
COMMON GENOMICS TOOLS the job has completed
Output cleany
Operate on Genomic Intervals ° i v
® v
Fetch Alignments/Sequences . ,
Upan completion of this
GENOMICS ANALYSIS ‘ s from
Annotation = W they a1
required as inputs.
Assembly
— 7% + Configure Qutout: ‘outaut!t' =
< -_— >

40



Exercise 2: Extract a workflow out of an history

2.2

* Add 1 fastqc step
per input file —

Galaxy France

A Workflow Visualize SharedData~ Help~ User~

3

Tools ChiP-seq data analysis workflow
fastqe o
© Saw wac o »
Inputs

Fsamoon £ 4
Nagwal
wpert

Quality Control

FastQC Read Quality reports

°®
A[FASTQ
°
Manipulate FA &Qds on various " input > e+ x
attributes Rewbats (1) © MartOuplicates

1 SAVBAM dataset

Combine FASTA and QUAL into
FASTQ

fastp - fast all-in-one preprocessing

—

for FASTQ files 8 MarkOut ©ul
dutvemtin) W

FROGS BAM ovtput &
FROGS Pre-process merging,
denoising and dereplication

Y s x fagatat
Workflows - o © sau —

B cutout! (e, tetnder

3

> e+ x
ManDugiicates

© Sotect SAVBAM dataset

8 FaniQC um bnges

Sataset(s): RawOata (1et

- 87% +

NG M_arw106_ucsc bed

& Macs2 o 4+
catpask

"

Seq Testrent Far

°

s B 2 o »

/ FastQC Read T & -
Quality reports (Galaxy Version
0.73+galaxy0)

Label

Add a step label

Step Annotation

Add an annotation or notes to this step.
Annotations are available when a
workflow is viewed

Raw read data from your current
history

Data input "input_file' (fastq, fastq.gz,
fastq.bz2, bam or sam)

Contaminant list

Data input ‘contaminants’ (tabular)

tab delimited file with 2 columns: name
and sequence. For example: lllumina
Small RNA RT Primer
CAAGCAGAAGACGGCATACGA
Adapter list

Data input "adapters' (tabular)

List of adapters adapter sequences
which will be explicity searched against
the library. It should be a tab-delimited
file with 2 columns: name and

sequence. (--adapters)

le and Limit specifing file

41




Exercise 2: Extract a workflow out of an history

2 3 = Galaxy France A Workflow Visualize Shared Data~ Help ~
. .

Tools =

* Add a step with =
Bowtie2 for
each of the
input file. mspmeilon,

Text Manipulation

D Input dataset

Label
UCSC Genes (bed -annotation)

Add a step label

Step Annotation

0 FASTAR fiw 8 M ADugicates o nout
s wset (1 MaraDupie ate

escs °

> @ Vo s Ougiic e n gt

Add an annotation or notes to this step

Filter and Sort

Annotations are available when a workflow

is viewed
Optional
° ®

Format(s)

Grarte_rOul_sortad e soe maet 3] MardDusl: ates

° BAV stz G o

Join, Subtract and Group

GENOMIC FILE MANIPULATION
Convert Formats
FASTA[FASTQ

FASTQ Quality Control

v oot e o Leave empty 10 auto-generate filterad list
SAM/BAM - ° at runtime based on connections

> 0 .

© Sect SAMBAL dataset

VCF/BCF o dwaset coftes

Nanopore
COMMON GENOMICS TOOLS

Operate on Genomic Intervals

Fetch Alignments/Sequences
GENOMICS ANALYSIS

Annotation

Assembly dutusetin) RanCuts 00 @

- 7% +
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Exercise 2: Extract a workflow out of an history

2 3 = Galaxy France A Workflow Visualize Shared Data~ Help ~
. .
Tools = AT s
Ed it t h e I i n kS . sl o D Input dataset
| Label
Inputs

UCSC Genes (bed -annotation)
Get Data

* Bowtie2 output i
is linked to
MarkDuplicates

Add a step label

Step Annotation
Operations

Text Manipu:

@ Mo sDugicates o mout
s wset (1 MaraDupie ate

escs °

> @ Vo s Ougiic e n gt

Add an annotation or notes to this step

Filter and Sort

Annotations are available when a workflow

is viewed
Optional
° ®

Format(s)

Grarte_rOul_sortad e soe maet 3] MardDusl: ates

BAM sutzndt o o

Join, Subtract and Group

GENOMIC FILE MANIPULATION
Convert Formats
FASTA[FASTQ

FASTQ Quality Control

SAM/BAM
i

BED
VCF/BCF S Sk s

° Leave empty 10 auto-generate filterad list
at runtime based on connections

Nanopore
COMMON GENOMICS TOOLS

Operate on Genomic Intervals

Fetch Alignments/Sequences
GENOMICS ANALYSIS

Annotation

Assembly dutusetin) RanCuts 00 @

- 7% +
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Exercise 2: Extract a workflow out of an history

2.3.
Edit the links:

* Bowtie2 output
is linked to
MarkDuplicates

* MarkDuplicates
output is linked
to:

e Samtools
flagstat
* MACS2

= Galaxy France A Workflow Visualize SharedData~ Help~ User~ = A
Tools = ChiP-seq data analysis workflow /s B Z S >
/ Samtooi .
search tools [x] » Nagatat 0 Input dataset
© BAM Fae 10 report
oot Label
Inputs , B outputt 1 -
° o ° UCSC Genes (bed -annotation)
Get Data 3
Add a step label

Send Data

Step Annotation
Collection Operations
Expression Tools
GENERAL TEXT TOOLS

Text Manipulation
Add an annotation or notes to this step

Filter and Sort

Annotations are available when a workflow
Join, Subtract and Group s viewsd

Optional
GENOMIC FILE MANIPY

® o

Format(s)

FASTQ Quality Control
SAM/BAM
BED

Leave empty 10 auto-generate filterad list
at runtime based on connections

’ 0 4 x

ManOpacates

© Seect SMABAU dataset

COMMON GENOMICS TOOLS

Operate on Genomic Intervals

Fetch Alignments/Sequences
GENOMICS ANALYSIS

Annotation

Assembly

- 7% +
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Exercise 2: Extract a workflow out of an history

2 3 = Ga|axy France A Workflow Visualize SharedData~ Help~ U
. .
Tools = ChiP-seq data analysis workflow /7 B @ S >
° Ch h search tools [x] Jraut O 4 i D Input dataset
ange the
Label
puts . E& O + x —_—
° UCSC Genes (bed -annotation)

name Of the Get Data = [
two inputs: e

Add a step label

Step Annotation

ollection Operations

°
. °
e Mitf.bam ->IP .
B M sDugicates on mout
g s o WO st & otes b
e Ctrl.bam -> Ctrl : = g Pt el
Join, Subtract and Gro o i, | - :V‘. Ao L Poeh: & :;.:;::
GENOMIC FILE MANIPULATION
Convert Formats T ® o
FASTA/FASTQ ° Format(s)
FAsTa Quamy Contrel Leave empty 10 auto-generate filterad list
SAM,BAM at runtime based on connections
BED
VCF/BCF
Nanopore
COMMON GENOMICS TOOLS

Operate on Genomic Intervals
Fetch Alignments/Sequences
GENOMICS ANALYSIS
Annotation

Assembly

- 7% +
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Exercise 2: Extract a workflow out of an history

2 3 = Galaxy France A Workflow Visualize SharedData~ Help~ User~ 1@ A
' ' Tools = ChiP-seq data analysis workflow /7 B @ S >
search tools [x] . ':;m 7t ) Input dataset
* Change the name
" UCSC Genes (bed -annotation)

Get Data

of the file used to
annotate peaks: i

Expression Tools

® hg38_en5105_ucs GENERAL TEXT TOOLS . . 2 ot 01 AU asnr
Text Manipulation ; -

Cbed -> UCSC Filter and Sort

Add a step label

Step Annotation

Add an annotation or notes to this step

Annotations are available when a workflow
G e n e S ( b e d _ Join, Subtract and Group il ° oo
= Optional
GENOMIC FILE MANIPULATION
. © ® o
annotation Convert Formats R —en o
0 Format(s)
FASTA[FASTQ S ¢ o
FASTQ Quality Control
° Leave empty to auto-generate filtered list
SAM/BAM at runtime based on connections
BED
VCF/BCF
Nanopore (7
COMMON GENOMICS TOOLS

Operate on Genomic Intervals

Fetch Alignments/Sequences

GENOMICS ANALYSIS
g °
Annotation
°
Assembly

- 7% +
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Exercise 2: Extract a workflow out of an history

2 4 =_- Galaxy France A Workflow Visualize SharedData~ Help~ User~ =& A
L] L]
Tools = ChiP-seq data analysis workflow /7 B @ S >
©

. . search tools PR O % b D Input dataset
* Edit Bowtie2

it Bowtie e e

£ et nistocy o Label
- P'S © Acsgra sat hor ° UCSC Genes (bed -annotation)

parameters:

* Will you select
a reference — i ]
ge n o m e fro m Text Manipulation

Filter and Sort

et Data

Add a step label

Step Annotation

Add an annotation or notes to this step

. Annotations are available when a workflow
yo u r h Isto ry o r Join, Subtract and Group is viewed
. . GENOMIC FILE MANIPULATION Optional
u se a b u I It-l n Convert Formats ® N
1 d D U FASTAFASTQ Format(s)
Index:: Use a FASTQ Quality Control
Leave empty 10 auto-generate filtered list

at runtime based on connections

built-in SAM/BAM
BED

genome index vermce

Nanopore

* S e I e Ct a COMMON GENOMICS TOOLS
Operate on Genomic Intervals
refe re n C e Fetch Alignments/Sequences
ge n O m e GENOMICS ANALYSIS

Annotation

Assembly

. 7%
B +~+ Select reference genome S ————————

'To be set at run time 47



Exercise 2: Extract a workflow out of an history

2.4.

= Galaxy France A Workflow Visualize SharedData~ Help~ User~ 1@ A

® Ed it IVI Q CSZ . Tools = ChiP-seq data analysis workflow /7 B &z ° >
# Samtoois } 4 =
* search tools [x] . Nagatar ) Input dataset
& BAMFae e repart
.o
. s Label
* Build Model: : M
o ° UCSC Genes (bed -annotation)

Build the shifting

Add a step label

Step Annotation
model !
Expression o
° Effe ctive GENERAL TEXT TOOL :
. Text Manipulation
Add an tati ot to this ste
genome size: Filter and Sort Al b mculiblo whan VoW
H Join, Subtract and Group . Is viewed
U ser d efl ne d GENOMIC FILE MANIPULATION Wacu e Optionsl
© ® o
Convert Formats e
Format(s)
- . FASTA/FASTQ P
[z] += Effective genome size FASTQ Gusity Conrol :
woort) thers ° Leave empty 10 auto-generate filtered list
SAM/BAM at runtime based on connections
BED
To be set at run time verecr
Nanopore ’»b::m. e+
COMMON GENOMICS TOOLS

Operate on Genomic Intervals

Fetch Alignments/Sequences
GENOMICS ANALYSIS

Annotation

Assembly
= ow B
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Exercise 2: Extract a workflow out of an history

2 4 .-_- Galaxy France A Workflow Visualize SharedData~ Help~ User~ 2
L] .
Tools = ChiIP-seq data analysis workflow s B & & »
Lave
. search tools [x] 0 BAM e 10 report
* Edit Bedtool
IT beatools e
Inputs e 4 Add a step label
Step Annotati
SlopBed: GetData i
n SC 2 4 n
Send Data e v 3o sty
L]
G file: e -
e n o m e | e . Collection Operations —_—
L | I H I I d Expression Tools Iz D 4 x ~
OCa y n Sta e GENERAL TEXT TOOLS ‘.‘ — Add an annotation of notes to this step
. o Annotations are available when a
G enome fl Ie ~~_| TextManipulation A ° -v P-Se Contros Fie ittt e
; . , LIRS 8.9 -4 BED/bedGraph/GFFIVCF/EncodePeak
* A - 2 file
- - It sePaat fie ‘
B 3 Genome file Join, Subtract an ot Mests, bt © Data input ‘inputA' (bed, bedgraph, gff,
GENOMIC FILE MANIPULATION vef or encodepeak)
Convert Formats =h
Genome file
FASTA/FASTQ
. Locally installed Genome file -
FASTQ Quality Control
++ Genome file
SAM/BAM &
. Human Dec. 2013 (GRCh28/ -
To be set at run time 8D =i
VCF/BCF | e . =) e D'ﬁn‘e -l and -r as a fraction of
Raguia the feature's length
Nanopore ¢ © DAV Fie Yo rmpart ® o
COMMON GENOMICS TOOLS ! et E.g. if used on a 1000bp feature, -1
Operate on Genomic Intervals J 0.50, wit add 500 bp “upstresm” (-pot)
. [2] += Define -1 and -r based on strand
Fetch Alignments/Sequences
No
GENOMICS ANALYSIS = .
It used, -1 500 for a negative-stranded
Annotation - feature, it will add 500 bp to the end
Assembly coordinate (-s)
- 7% + Choose what vou want to do
< >
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Exercise 2: Extract a workflow out of an history

2.4.

* Edit Bedtools
getFastaBed: — —

* Choose the source
for the FASTA file:
Server indexed files

[+] «=+ fasta_id

To be set at run time

= Galaxy France

Tools

search tools o

Inputs
Get Data

Collection Operations
Expression Tools
GENERAL TEXT TOOLS
Text Manipulation
Filter and Sort

Join, Subtract and Group
GENOMIC FILE MANIPULATION

Convert Formats

FASTA/FASTQ
FASTQ Quality Control Locally instalied Genome file A4
uality Contro

SAM/BAM [5) += Genome file

8ED Human Dec. 2013 (GRCh38/. -

VCF/BCF e . [2] &=+ Define -1 and -r as a fraction of
Raguia e the feature's length

Nanopore o BAM Fie Yo repert ) No

COMMON GENOMICS TOOLS o 3 E.g. if used on a 1000bp feature, -

Operate on Genomic Intervals 0.50, wit add 500 bp “upstresm” (-pot)

; [2] &= Define -1 and -r based on strand
Fetch Alignments/Sequences

No
GENOMICS ANALYSIS = .

' It used, -1 500 for a negative-stranded
Annotation - feature, it will add 500 bp to the end
Assembly coordinate (-s)

- 7% + Choose what vou want to do
< >

A Workflow Visualize

ChiIP-seq data analysis workflow

£ BAM o 1 report

Shared Data~ Help~ User~

/s B ZF & >

Lave:

Add a step label

Step Annotation

Add an annotation or notes to this step.
Annotations are available when a
workflow is viewed
BED/bedGraph/GFF/VCF/EncodePeak
file

Data input 'InputA’ (bed, bedgraph, gff
vef or encodepeak)

(&)

Genome file
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Exercise 2: Final Workflow

Visualize Shared Data ~

= Galaxy France a

Workflow Help ~

ChiP-seq data analysis workflow

' B BAM File 10 repurt
statist

0 Riw read dots from
current b

[De=on ] ; o
o © Acsoter list
© Suber

specifing file

s of

taminant kst [t tabuter

output (input)

dude and Limit |

L= " nput | ] e »
datasel(s) Webpage | hg38_ens105_ucsc. bed
M >

n nput e

dataset(s) RawData jut) © MarkDupscat

0 Setect SAMBAM

¥ dataset codecton

© FASTA/Q fie

8 Bowbel o
dstaset(s). o

2 calipesk on

bem o Ingaat f

rout 5) Pesks

Qname_input_sorted. ban wiicstes

sam ©

[| | et tarmat) atuler
BAM cutput (bam) o |
| MACS2 calipeek on

[ nout dstaset(s

| Peabs) (bed)
0 » x JBowti 0 4 X 8 MACS2 catipesk on
datasel(s) tuumemits
FASTAIQ e |
L3S ° n BED) (bed!
B Bowtle2 on nput |
Satarat(n) signments

nput datusetis) M
[

epart) (him
sorted bam

>
MarkDuplicates

0

ot SAMIBAM dataset
or Gataset collection

© Raw resd data from you

8 MarkDuplicates
aatasets) Maril

metrica (tat) °

8 MantDuphc stes

Input

€ BAV File to report

tatistics of

astusei(s) ManC

HAM sutput (bam [ T

8 outputy

8 FantQC on Irput

swinsetis) Wetpage

) °
8 FastQC on input

RawOsts (txt) @

- 67% +

User ~

= A

Fbedtoos O » x
ClosestBed
9 BIDDedGrachGF Iy

odePenk Tie

© Selecta
BEOedOraeGF
CodePesk fie

B Closest regions

utmset(s) (inprs

B out_file! prout;

© tram

B oot_Nle? (mput)

B Obec

o

e apNGFF Y

codePeak fie

B output

/ bedtoots
GetFastaBed

e G aghGFFIVEFE

cePesk llie

ot (fasta

bt
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Exercice 2: Try it out

* Input files (from imported history « NGS data analysis training
Strasbourg »):

e Parameters:

* Genome: use hg38 each time it is requested (Bowtie2, bedtools SlopBed,
bedtools GetFastaBed)

 MACS2: Effective Genome size: 107037937 (80% of chr10 length).



FastQC

FASTQ Groomer

RNAseq workflow ?

STAR

Possibility to use a
GTF on our Galaxy
server as Gene
Annotation Mode

RSeQC |

HTSeq-count or
featureCounts

Possibility to use a
GTF on our Galaxy
server as Gene
Annotation Model

SARTools

RNAseq Data
Annotation
(own script)

A

y

Problem : all steps can't be in a same workflow




RNAseq workflow : limits

Main workflow

/ Sub workflow 1 Files merging Sub workflow 2
@<
YESE Y Yy B-sses
R

“ -3 -B
\ Li-41




RNAseq workflow : limits

—

Short read data from your current

Contaminant list
Submodule and Limit specifing file
htmi_file (htmi)

text_file (txt)

FASTQ Groomer

File to groom

output_file (fastgsanger,
fastgessanger, fastgsolexs,

Fastc

jillumina)

HTSeq-count outputs

—

RNA Star

RNA-Seq FASTQ file

align_summary (txt)
fusions (tabular)
Insertions (bad)
deletions (bed)
junctions (bed)

accepted_hits (bam)

Merge

SortSam x

Select SAM/BAM dataset or datase
collection

4 independant
workflows

htseq-count x

Aligned SAM/BAM Fi

.:cunzs (tabular) p —p
othercounts (tabular)

samoutfile (bam)

bamCoverage x

BAM file

outFile (bam)

outFileName (bigwig, bedgreph)

— SARTools




