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Etape 1 : Connexion a Galaxy

» Se connecter a l'instance Galaxy « France » :
https://usegalaxy.fr/

« Créer un nouvel historigue de travalil

= Galaxy France Workflow Visualize v Shared Data~ Help~ User~ &

Tools w History (5% Wl -
search tools 0 search datasets 0 0
2. Upload Data Unnamed history
(empty) »e
Get Data
Send Data

Welcome to usega I axy_f r © This history is empty. You can load

your own data or get data from
an external source

Collection Operations

GENERAL TEXT TOOLS By using this Galaxy instance, we assume that you have read and accept the

Text Manipulation Term Of Use

s For any questions or support: community.cluster.france-

Filter and Sort . .
bioinformatique.fr/c/galaxy

Join, Subtract and Group

GENOMIC FILE MANIPULATION . .
e 22/07/2021: usegalaxy.fr is now running the release 21.05 of Galaxy.

Convert Formats Please check the 21.05 user release notes.

FASTA/FASTQ
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Donneées utilisees pour le TP
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Abstract: N genes are F in the b ium Dei
after exposure to radiation or prolonged desiccation. It was shown that the DdrO and I proteins
play a major role in regulating the of approximately twenty genes. The transcriptional

repressor DdrO blocks the expression uf these genes under normal growth conditions. After exposure
to ic agents, the IrrE cleaves DdrO and relieves gene repression. At present,
many questions remain, such as the number of genes regulated by DdrO. Here, we present the first
ChIP-seq analysis performed at the genome level in Deinococcus species coupled with RNA-seq, which
was achieved in the presence or not of DdrO. We also resequenced our laboratory stock strain of D.
radiodurans R1 ATCC 13939 to oblam an accurate reference for read alignments and gene expression
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We highlighted genes that are directly under the control of this transcriptional
repressor and showed that the DdrO regulon in D. radiodurans includes numerous other genes than
those previously described, including DNA and RNA proteins. These results thus pave
the way to better und d the oded by this b and to compare
the stress-induced responses mediated by this pau' of proteins in diverse bacteria.

ywords: ; transcriptional regulator; Deinococcus radiodurans; ChIP-seq;
RNA-seq; bioinformatic analyses

1. Introduction
Deinococcus radiodurans is one of the most resistant bacteria to genotoxic agent expo-
sure and desiccation isolated to date [1-4]. Unlike radiosensitive organisms, once exposed
to huge y-ray doses, or after prolonged desiccation, D. radiodurans is able to reconstruct
an intact genome in a few hours from several hundred DNA fragments [5]. Many factors
contribute to the radioresistance of D. radiodurans, including efficient DNA repair mech-
anisms [5-8], a condensed nucleoid limiting the dispersion of genome fragments after
irradiation [9,10], and the protection of proteins against oxidative damage [11]. Thus, the
ptional ability of this b to overcome severe DNA damaging conditions is
described as a combination of active and passive mechanisms acting in synergy within the
cell, enabling survival following these stresses.
The exposure of D. radiodurans to y-rays, or its recovery from desiccation, results in
a rapid upregulation of the expression of numerous genes [12, 1_>], even if constitutively
p d genes are also involved in the mech of radi In many bacterial
species, expression of DNA repair genes is under the control of LexA, the repressor of the
well-known SOS response (for review [14]). D. radiodurans encodes two LexA homologs

Cells 2021, 10, 2536. https:/ /doi.org/10.3390/ cells10102536
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Etape 2 : Importer les résultats
des comptages (tp3)

« Récupérer dans votre nouvel historique de travail la
collection des fichiers TXT :

&« C v @& usegalaxy.fr a h ¥ G DO N Q

Galaxy France A Workflow Visualize SharedData~ Help~ Userv 7= M
Tools w o= History c+D%

search tools 0 search datasets 0 0
£ Upload Data TP Galaxy (partie 4)
- 1shown, 1 deleted, 6 hidden

Get Data 7 352.48 KB ®e
sendbata Welcome to usegalaxy.fr
Collection Operations g y. ::"::s;;'r:‘;“:::n:“ collection 95 X
GENERAL TEXT TOOLS By using this Galaxy instance, we assume that you have -
Text Manipulation read and accept the Term Of Use

For any questions or support: community.cluster.france-

Filter and Sort bioinformatique.fr/c/galaxy

Join, Subtract and Group

GENOMIC FILE MANIPULATION X .
« 13/01/2022: usegalaxy.fr is now running the release

Convert Formats 21.09 of Galaxy. Please check the 21.09 user release

FASTA/FASTQ notes,

FASTQ Quality Control . ope . .
Domain specific subdomains:

SAM/BAM

BED The same instance but with only the dedicated tools in order to

focus on the domain
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Etape 2 : Importer les résultats
des comptages (tp3)

« Verifier le contenu de la collection, les resultats pour
les 6 échantillons suivant doivent étre présents

Run Assay Type strain treatment type-material time_point
SRR14698434RNA-Seq ATCC 1393937degreeC type strain of Deinococcus radiodurans 1H
SRR14698435RNA-Seq ATCC 13939 37degreeC type strain of Deinococcus radiodurans 1H
SRR14698436 RNA-Seq ATCC 1393937degreeC type strain of Deinococcus radiodurans 1H
SRR14698437RNA-Seq ATCC 1393937degreeC type strain of Deinococcus radiodurans 4H
SRR14698438RNA-Seq ATCC 1393937degreeC type strain of Deinococcus radiodurans 4H
SRR14698439RNA-Seq ATCC 13939 37degreeC type strain of Deinococcus radiodurans 4H



Etape 3 : Simplification des
noms de fichiers

 Pour faciliter I'utilisation de DESeq2, renommer les
fichiers par conditions (1HOO et 4HOO) :

< C 0O @& usegalaxy.fr/datasets/edit QA B ¥ @ 0 0 N Q
= Galaxy France A Workflow Visualize SharedData~ Help~ User~ & M
= " : : ~
Tools w o= Edit Dataset Attributes History c+me
search tools o _ = : ) < Back to TP Galaxy (partie 4)
= Attributes £ Convert = Datatypes a Permissions htseq-count on collection 95
2 Upload Data Name a list with 6 items

oo Q2 =
Get Data ®
SRR14698434 o 1
Collection Operations [bam_sort_core] merging from 11 files and 1 in-memory blocks...

GENERAL TEXT TOOLS 6423 GFF lines processed. SRR14698435 24
Text Manipulation oot it s Ao SRR14698436 ®s
Filter and Sort Annotation SRR14698437 ® 4
Join, Subtract and Group SRR14698438 ® 4
GENOMIC FILE MANIPULATION

SRR14698439 (oW 4
Convert Formats ;
FASTA/FASTQ Add an annotation or notes to a dataset; annotations are available when
FASTQ Quality Control athistory IS iawed:
SAM/BAM Database/Build
BED unspecified (?) -
VCF/BCF Number of comment lines
Nanopore
COMMON GENOMICS TOOLS C' Auto-detect

Operate on Genomic Intervals

3
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Etape 4 : Analyse differentielle

« Utiliser la méthode DESeq2 pour comparer les
données de comptage entre les temps 4HO0 et 1HOO :

< c o O » @ :

_Using 34%

@& usegalaxy.fr aQa Mt ¥ @

Galaxy France A Workflow Visualize SharedData~ Help~ Userv & A

Tools w

iii

DESeq2 0
L. Upload Data

@ Show Sections

StringTie merge transcripts

edgeR Perform differential expression
of count data

DESeq2 Determines differentially
expressed features from count tables

StringTie merge transcripts

StringTie transcript assembly and
quantification

featureCounts Measure gene
expression in RNA-Seq experiments
from SAM or BAM files.

SARTools DESeq2 Compare two or
more biological conditions in a RNA-Seq
framework with DESeq2

FROGSSTAT DESeq2 Preprocess
import a Phyloseq object and prepare it
for DESeq2 differential abundance
analysis

FROGSTAT Deseq2 Visualisation to
extract and visualise differentially
abundant OTUs

/# DESeq2 Determines differenti
Version 2.11.40.6)

how 2
Select datasets per level
Factor
1: Factor
Specify a factor name, e.g. effects_drug_x or cancer_markers
Time 3
Only letters, numbers and underscores will be retained in this field

Factor level

1: Factor level

History c+mg
search datasets 0 0

TP Galaxy (partie 4)
v 1 shown, 1 deleted, 6 hidden

352.48 KB »e

pressed features from count tables (Galaxy w & ~

7: htseq-count on collection 95 X
a list with 6 items

Specify a factor level, typical values could be 'tumor’, 'normal’, 'treated' or 'control'

4Ho0|

Only letters, numbers and underscores will be retained in this field

! Please provide a value for this option.
Counts file(s)

(1] {5 No tabular dataset available.

= = 5
Browse Datasets

11/02/2025
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Etape 4 : Analyse différentielle

« Utiliser la méthode DESeq2 pour comparer les
données de comptage entre les temps 4HO0 et 1HOO :
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Etape 4 : Analyse differentielle

« Utiliser la méthode DESeq2 pour comparer les
données de comptage entre les temps 4HO0 et 1HOO :

e » @ :

= Galaxy France A Workflow Visualize SharedData~ Help~ User~ & A

< C Y @& usegalaxy.fr aQ M &

— Factor level History e+ms

1: Factor level
DESeq2 Q search datasets e 0

Specify a factor level, typical values could be 'tumor’, 'normal’, 'treated' or 'control’

TP Galaxy (partie 4)

& Upload Data 2HO00
1 shown, 1 deleted, 6 hidden
Only letters, numbers and underscores will be retained in this field
@ Show Sections 352.48 KB ®e
Counts file(s)
StringTie merge transcripts & (hidden) 4HOO (R3)
. ) . o o o L = 7: htseq-count on collection 95 x
edgeR Perform differential expression 5: (hidden) 4HOO (R2) ; - 8
of count data 4: (hidden) 4H0O (R1) a list with 6 items
DESeq2 Determines differentially
expressed features from count tables
4
StringTie merge transcripts =
StringTie transcript assembly and 2: Factor level

quantification
Specify a factor level, typical values could be 'tumor’, 'normal’, 'treated’ or 'control’

8

featureCounts Measure gene
expression in RNA-Seq experiments THOO
from SAM or BAM files.

Only letters, humbers and underscores will be retained in this field
SARTools DESeq2 Compare two or
more biological conditions in a RNA-Seq ! Please provide a value for this option.
framework with DESeq2 Counts file(s)
FROGSSTAT DESeq2 Preprocess s No tabular dataset available rs = 9
import a Phyloseq object and prepare it

for DESeq?2 differential abundance

analysis

FROGSTAT Deseq2 Visualisation to

extract and visualise differentially 4
abundant OTUs

Annotate DESeq2/DEXSeq output
tables Append annotation from GTF to

+ Insert Factor level
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Etape 4 : Analyse différentielle

« Utiliser la méthode DESeq2 pour comparer les
données de comptage entre les temps 4HO0 et 1HOO :

& > C (0 @ usegalaxy.fr Q(ﬁﬁ'@a—'e*ef
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Etape 4 : Analyse differentielle

« Utiliser la méthode DESeq2 pour comparer les
données de comptage entre les temps 4HO0 et 1HOO :

< c O

@& usegalaxy.fr

Galaxy France

A Workflow Visualize SharedData~ Help~ User & M
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Tools w

iii

DESeq2 Q
X, Upload Data

@ Show Sections

StringTie merge transcripts

edgeR Perform differential expression
of count data

DESeq2 Determines differentially
expressed features from count tables

StringTie merge transcripts

StringTie transcript assembly and
quantification

featureCounts Measure gene
expression in RNA-Seq experiments
from SAM or BAM files.

SARTools DESeq2 Compare two or
more biological conditions in a RNA-Seq
framework with DESeq2

FROGSSTAT DESeq2 Preprocess
import a Phyloseq object and prepare
for DESeq2 differential abundance
analysis

FROGSTAT Deseq2 Visualisation to
extract and visualise differentially
abundant OTUs

12 .

parametric v

Turn off outliers replacement (only affects with >6 replicates)

. No

When there are more than 6 replicates for a given sample, the DESeq2 will automatically replace
counts with large Cook’s distance with the trimmed mean over all samples, scaled up by the size
factor or normalization factor for that sample

Turn off outliers filtering (only affects with >2 replicates)

® o

When there are more than 2 replicates for a given sample, the DESeq2 will automatically filter genes
which contain a Cook’s distance above a cutoff

Turn off independent filtering

® No

DESeq?2 performs independent filtering by default using the mean of normalized counts as a filter
statistic

Email notification

Send an email notification when the job completes.

v Execute

} I

Ia es

nce-mean dependence in count data from high-throughput sequencing assays and test
‘el | expression based on a model using the negative binomial distribution

Inputs

O » @ :
History c+mD%
search datasets e o
TP Galaxy (partie 4)
1 shown, 1 deleted, 6 hidden
352.48 KB e

7: htseq-count on collection 95 X
a list with 6 items
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Etape 5 : Partager I'historique
des resultats

c O

& usegalaxy.fr/histories/sharing

Galaxy France A Workflow Visualize SharedData~ Help~ User~ & M 32

Tools T =

3

Share or Publish History “TP Galaxy (partie 4) - Correction’ Historu S4+mo

search tools ses History Actions

Make History accessible

— Copy
T @® ) Make History publicly available in Published Histories TP G
UHECEIEE Share or Publish
Corr
This History is currently accessible via link. Show Structure Share or Pulf
Get Data Anyone can view and import this History by visiting the following URL: S|
2| Extract Workflow
Send Data 4 @ url: https:/fusegalaxy.frfu/gaellelelandais/h/tp-galaxy-partie-4---correction ' Set Permissions
Collection Operations ey Make Private

GENERAL TEXT TOOLS 3,dat Resume Paused Jobs

Share History with Individual Users =

Text Manipulation 11:pe  Dataset Actions

Filter and Sort ata 3, Copy Datasets
Join, Subtract and Group 7:hts  Collapse Expanded Datasets
GENOMIC FILE MANIPULATION alisty ;e Hidden Datasets
Convert Formats Delete Hidden Datasets
FASTA/FASTQ Purge Deleted Datasets
FASTQ Quality Control Downloads
SAM/BAM Export Tool Citations

Export History to File
BED
VCF/BCF Beta Features
Nanopore Use Beta History Panel
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Fin de la partie 4 ©
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