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Programme
* Qu'est-ce que Galaxy?

 Galaxy pour les bioinformaticiens
 Galaxy pour les biologistes

« Utiliser Galaxy pour l'analyse NGS

+ Visualisation et exploration de données NGS avec IGV

€D Galaxy Training!

Introduction to Galaxy

Galaxy is a scienti
accessible to rese:

Material

Introduction to Galaxy
= Galaxy 101
From peaks to genes

Introduction to Genomics and Galaxy

Slides

rkflow, data integration, and data and analysis persistence and publishing platform that aims to make computational biology
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Galaxy: | “osiay |

une plateforme d'analyse de génome
en libre acces sur le Web

» (Galaxy est un framework open-source permettant d'intégrer différents outils de
calcul et d'analyses de bases de données dans un espace de travail cohérent.

* Un service basé sur le Web, intégrant de nombreux outils et ressources populaires
pour la génomique comparative.

* Une application complétement autonome pour construire vos propres style
d’'analyses Galaxy.

Interface Galaxy

<« C O O & https://galaxyproject.org we @ ¥ | Q Rechercher ® L e DO % » =

¥ Les plus visités &/ Ensembl genome br... Erreur de chargeme... Mg, Courrier :: Bofte der.. & Modifier lapage & remboursement dep... Bg Google Traduction [M] Probléme de qPCR -.. &3 Identification of gen... D

Latest Training Materials

The Galaxy community maintains a wide variety of trainings at https://training.galaxyproject.org. Check out the latest
metagenomics tutorial by @bebatut and @shiltemann.

&\ Eat, get fat, and be merry
S oA

4
News Events @galaxyproject
Galaxy Release 18.01 - Performance, uWSGI, Collection Galaxy Africa - An opportunity to learn from leading & Galaxy P
usability, new BAM datatypes, Experimental job caching bioinformaticists, systems administrators and engineers EMBL-EBI Training

about Galaxy and accessible, reproducible analysis of .
March 2018 News of the Galaxy! - GCCBOSC Abstracts, biological dat Learn how to build a #metabolomics workflow in
iological data

Registration, Housing & Kenotes; Europe, Africa, blog, o -@galaxyproject in this webinar from Etienne

ubs, servers, jobs Galaxy : Traitement de données de séquences par Thévenot. Featuring the @Phnm
pubs, 4 JODS, ... Y : Iraitem quences p and data from @MetaboLights 18
Al far 2 AAMANAG Enllmsinhin  Annhs anan Galaxy - détection de SNP, analyse de données RNA- ow.IvvXYJ30igtim
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Galaxy interface web principale
[ ) » ADST: First and second laws of X Galaxy P +
< C' | @ @& nttps;//usegalaxy.org R %4 e Qv mo#i =
BY £F Lesplusvisités () Nouvelonglet © :: webmailinserm.fr .. ML Horde :: Connexion X, Courrier :: Boite der... [ Zimbra: Unimes Erreur de chargeme... Google Agenda - Se... [l Fairy Tail: Dragon C... »
nalyze Data
Tools L History [ - i)
Galaxy is an open source, web-based platform for data intensive
o biomedical research. If you are new to Galaxy start here or consult our help L)
resources. You can install your own Galaxy by following the tutorial and INSERM TRAININg
Cetlpaid choose from thousands of tools from the Tool Shed. i, GliEED
Send Data
177.09 MB e e
Collection Operations
38: Bowtie2 on data 21: @ ¢ %
GENERAL TEXT TOOLS .
o Running Your Own aligned reads (sorted
Text Manipulation BAM)
Filter and Sort
37: Bowtie2 on data 20: [OW AR
Join, Subtract and Group aligned reads (sorted
Datamash An in-depth tutorial BAM
GENOMIC FILE MANIPULATION 36: Bowtie2 on data 19: @4 %
aligned reads (sorted
FASTA/FASTQ BAM,
aaaaaibCents] 35: Bowtie2 on data 18: @ x
SAM/BAM TWGetS by @galaxyproject ® aligned reads (sorted
BED BAM
VCF/BCF & Galaxy Project 31: MultiQC on data 29, @&
N ela o data 27, and others:
anopore And: RNA-Seq reads to counts. A new GTN tutorial by Webpage
Convert Formats Maria Doyle, @BelindaPhipson & @hdashnow .
X . . 30: MultiQC on data 29, data 27, x
Lift-Over training.galaxyproject.org/training-mater... #usegalaxy AT TG rs
a list with 3 items
COMMON GENOMICS TOOLS featureCounts: Assignments
Capture d'é MCL1-06 | ] u
< apture d'ecran e — = >

Programme

 Galaxy pour les bioinformaticiens

Introduction to Galaxy

Galaxy is a scientific workflow, data integration, and data and analysis persistence and publishing platform that aims to make computational biology
accessible to research scientists that do not have computer programming experience.

Material
Lesson Slides Hands-on Input dataset ‘Workflows (Galaxy tour
Introduction to Galaxy @
< Galaxy 101 =)
Eco\e\\v\’ From peaks o genes o &

Introduction to Genomics and Galaxy
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Galaxy:
la plate-forme instantanée d'intégration d'outils et de gestion de données
sur le Web en libre accés

* Module Open Source téléchargeable pouvant étre utilisé dans des
laboratoires individuels

* Modulable
— Ajouter de nouveaux outils
— Intégrer de nouvelles sources de données

— Facile a utilser dans votre propre environnement (aprés qque demi journées
d'utilisation)

* Facile a exécuter votre propre serveur “Galaxy prive”

Galaxy

’ https://galaxy.bioinfo.ucr.edu/root

eeavmno Fi =

Erreur de chargeme. Google Agenda - Se... [l Fairy Tail: Dragon C. »

<« C @ @ hitpsy/galaxyproject.org/use/ B 9%
£Y £F Lesplus

s @ Nouvel onglet O = webmailinserm r .. M Horde :: Connexion M, Courrier : Botte de r... [ Zimbra: Unimes.

sin

P
6} ke
el ™

\ed
dotantet
UseGalaxy Al Public Servers Academic Clouds Commercial Clouds Containers VMs
Ecold UseGalaxy Resources
I\N\ df OPEN CHAT D
N\ UseGalaxy servers implement a common core set of tools and reference genomes, and are open to anyone to use. They also contain tools and genomes that are I¢




C. Siatka - NGS

Programme

 Galaxy pour les biologistes

€D Galaxy Training!

publishing platform that aims to make computational biclogy

Slides Hands-on Input dataset Workflows Galaxy tour

Introduction to Genomics and Galaxy

Introduction to Galaxy @

YR

Ecole X From ks to genes o @
O~ de TADN| _

Galaxy - “le site” pour I'analyse du génome

* Analyser

— Récupérez des données directement a partir des bases de données standard ou téléchargez les
directemet les votres.

— Manipulez de maniére interactive les données génomiques a l'aide d'un ensemble d'outils, validés,
pratiques, complets et en pleine expansion.

— Galaxy est congu pour fonctionner avec de nombreux types de données différentes.
* Visualiser

— Trackster est I'environnement de visualisation et d'analyse visuelle de Galaxy.
— See more details (Link)

* Publier et partager

— Résultats et enregistrement d'analyse pas a pas (Bibliotheques de données et historiques)
— pipelines (Workflows) personalisables
— Protocoles complets (Pages)

EcoleN
>~ de 'ADN|
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Outils et resources

:
 Datasources ( Données)
— Télécharger un fichier depuis votre ordinateur
— Navigateur de table UCSC
— BioMart, modENCODE fly server
. —
 Suites d’outils
— Manipulation de sequences
— Convertiseur de formats
— graphiques
— Plus...
-
Q
P 1
~ de 'ADN
Data Libraries (données partagées)
» Datasets accessibles depuis Galaxy ou peuvent etre téléchargées.
Platform Directory: Ser. X Galaxy | Data Libraries = 401 Authorization Required X |
<« @ @ & https://usegalaxy.org/librarylist .y deQvmno P =
€Y % Lesplus visites @ Nouvel onglet O :: webmail.inserm.fr .. X Horde :: Connexion M. Courrier :: Boite de r... [ Zimbra: Unimes Erreur de chargeme.. Google Agenda - Se... [B] Fairy Tail: Dragon C... »
= Galaxy Données partagées ~  Aide - Utilisateur ~
DATALIBRARIES « 0 - 2 » 20 libraries shown (change) 43 total |Great Library @ Help.
namel} description synopsis
1000 Genomes SD:;E from the 1000 Genomes Project FTP
AC-exome
P b he Kho " The dataset called "Kim et al." is analyzed
Bushman Data for two papers about the Khoisan an in the paper "Khoisan hunter-gatherers Qo
other populations. have been the largest ...
Charts Example Data Q
di ! hat d Use this data to test out and learn Galaxy's
ChiP-Seq Mouse Example Data used in examples that demonstrate o\ oo cooapiilties. It has been scaled @
analysis of ChiP-Seq data down to relatively small si...
Contains userguide, reference files, and
CloudMap configuration files for the Cloudmap WG... e
Codon Usage Frequencies Q
Coleman lonPGM Q
dbSNP dbSNP releases dbSNP releases in VCF format [«]
Demenstrtion Datasets Demonson deasets coleted rom °
Files from 'A high-coverage genome
Denisovan sequences sequence from an archaic Denisovan [«)
Indiv...
. Dynamics of the epigenetic landscape Dynamics of the epigenetic landscape
ECOI Erythroid Epigenetic Landscape during erythroid differentiation after during erythroid differentiation after GATA1 [+]
IW d GATA... restoration
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Workflows
» Le Workflow définie les étapes d’un processus.

* Les Workflow sont des analyses destinées a étre exécutées, chaque fois avec
différents jeux de données fournies par I'utilisateur.

Galaxy | Workflows

<« G | ® @ httpsi/jusegalaxy.org/workflows/list eeqemo di =
B 2 Lesplusvisités @ Nouelonglet O : webmallinserm.fr .. b Horde s Connexion g, Courter :Bofte der... £ Zimbra: Unimes | Erreur de chargeme... il Google Agenda - Se... [l Faiy Tai: Dragon C. »
Workflow
Tools 1 Histol (s -Ju)
Your workflows search for workflow. + 2 i
©)
#ot Show in tools INSERM TRAININg
Get Data Name Tags Owner Steps  Published panel
32 shown, 6 hidden
Serdnes Workflow constructed from history INSERM <+ YU 22 No D “o®
Collection Operations TRAINING'
GENERAL TEXT TOOLS Jndi 904 | ~ L Yu 0 No R L ® 7 | X
Text Manipulation
Filter and Sort Workflow constructed from history INSERM <+ YU 22 No
. TRAINING' ®sx
Join, Subtract and Group
Datamash SavedAs Workflow constructed from history'Cs |+ YU 22 No
training 23" .
GENOMIC FILE MANIPULATION %‘"‘"“‘:" CIP4ES
gned reads (sorte
!
FASTA/FASTQ Workfiow constructed from history ‘Cs training |+ Yo 22 No o BAM)
2 23
FASTQ Quality Control
QQ Y 35: Bowtie2 on data 18: @ &R
SAM/BAM P — T No aned reads (sorted
BED BAM)
-
VCF/BCF aspergillus | ~ ¢ You 0 Ne 31: MuItiQC on data 29, @& x
Nanopore
CS ngs-wes-illumina-hg19-bwa-freebayes- <+ YU %7 No
Convert Formats snpsift-annovar-2018.01 )
G 30: MultiaCon data 29, data27, X
, gy lmt-Over 9 and others: Stats
Ecole J CS RNASeq-DESeq2 VCS  ~ 4 You 13 No L e
,\\\\ de |, ‘COMMON GENOMICS TOOLS 15
7
~ imported: Test Fasta - Fastq V3 | ~ e You 2 No >
% L tdesd t | tles ét t td
€S pages sont des documents qui expliquent Ies etapes et e railsonnement aans
Galaxy | Pages
) cloa ist_published?_i 9 % eeayvmoFi =
Y Les plus visités Nouvel onglet O :: webmailinserm.fr ... Horde :: Connexion Courrier :: Bote der.. Zimbra: Unimes Erreur de chargeme... [] Google Agenda - Se. Fairy Tail: Dragon C. »
b
Données partagées ~  Aide~  Utilisate!
Tools L . History [s2 - Jui)
Published Pages
(<) ()
search title, annotation, owner, |Q
EEn Advanced Search INSERFUTEAININE
32 shown, 6 hidden
Send Data Titl Annotati o 2 ity Rating C ity Te
- : itle nnotation wner ommunity Rating Community Tags 700 M8 LY
Collection Operations Firstusing Galaxy  Record greenhand 2yx1988
GENERAL TEXT TOOLS 38: Bowtie2 on data 21: @& X
o demonstration page J-nomic-s aligned reads (sorted
Text Manipulation o
Filter and Sort Deeptools dataset for Deeptools dataset for toniher pergola | | deeptools
Pergola Pergola 37: Bowtie2 on data 20: ® s x
Join, Subtract and Group aligned reads (sorted
Datamash NGS Assignment hazel9d ngs | | assignment BAM)
GENOMIC FILE MANIPULATION NGS Assignment, Kaia kayadse cobpacioly #|x
aligned readsi(socted
FASTA/FASTQ BAM]
test french encoding ylebras aam)
FASTQ Quality Control
QRtallty file 35: Bowtie2 on data 18: ® &%
SAM/BAM Identification of SNPs aligned reads (sorted
BED ten single-cell whole BAM)
Identification of SNPs in
genome sequencing 5
VCF/BCE Senorme Seduen DNA samplos mkerdawyy dna | [ alzheimer | [ poly 54 \yuitiac on data 20, @ x
. data 27, and others:
Nanopore Alzheimer's disease data 27, and others:
patients [beang
Convert Formats
. Page describes data and 30:MultiQCondata29, data27,  x
_ | Lift-Over workflows in Goecks et and others: Stats
Ead . Cancer Analyses al’s 2014 paper on jeremy. alist with 3 items 16
L \N/ integrated cancer
S ¢ genomics with Galaxy. >
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Histories

 Histories sont toutes les étapes du processus et le réglage utilisé.

* Histories peuvent étre importés dans votre session et réexécutés tels quels ou
modifiés.

Qv mnD B o=

Googl Aganda - So.. [El Firy Tai: Dragon C. »

<« C' | ® @ httpsy/jusegalaxy.org/histories/list_published?_identifer=r7hrct4jgj

B9 ¥ Les plusvisités @ Nowwel anglet

- @

wobmaitinsermsr . M, Hord : Connoion M, Courror: Bt d r.. 4 Zimbra: Unimes | Errour do chargeme.

e~ Données partagées - Aide = Utilisateur =

Tools EY . . N History [ - Jui)
Published Histories
[x) [x)
search name, tion, owne| Q.
— Advanced Search INSERM TRAININg
32 shown, 6 hidden
Send Data Name. Annotation  Owner. Community Rating Community Tags
Coll 0 v Rating Voo 17700 M8 LY
ollection Operations
P RNA-Seq reads to omar-samit
GENERAL TEXT TOOLS counts 38:Bowtiezondata2l: @ & X
N aligned reads (sorted
Text Manipulation WESZimputedVCF migrom 5| e
Filter and Sort )
ngs data gen 37: Bowtie2 on data 20: @ &S X
Join, Subtract and Group PEbioinformatics-  medMSe ngs (ilumina | [ wex | [wes  Blined reads (sorted
P assessment-data  assessment BAM)
data
GENOMIC FILE MANIPULATION EeiRoRtSTondaiia @ | x
Dantelabs aligned reads (sorted
FASTA/FASTQ WES fasta westastg O OT CD) BAM)
FASTQ Quality Control ) =
ngs data gen 35:Bowtiezondatals: @ & X
SAM/BAM NGS ASSESMENT 1o yisc aligned reads (sorted
oD oATA e e - ngs ) [ilumina | (wex | (wes  pama
BIOINFORMATICS a0,
VCF/BCF 31: Multiac on data 20, ®s %
data 27, and others:
GM-2018-P06 prevorovsky
Nanopore et
Convert Formats michaelasimova
B Practical lessons 30: MultiQC on data 29, data 27, x
Lift-Over o and others: Stats
| Robyn Santo Thesis profbiot D
Ecole common cenomics TooLs
Kiera Lawlor profbiot

O de <

User Account

» Un compte n'est pas requis pour accéder aux pallications principales publiques ou

de test de Galaxy

User Web browser Servers

You What you see

E ] /\\\S‘I
cole
O~ de TADNZ|

What you don’t see
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Programme

+ Utiliser Galaxy pour I'analyse NGS

€D Galaxy Training!

Introduction to Galaxy

rkflow, data integration, and data and analysis persistence and publishing platform that aims to make computational biology
rch scientists that do not have computer programming experience.

Material
Lesson Sides  Hands-on  Inputdataset Workflows  Galaxy tour
Intrduction to Galaxy @
= Galaxy 101 =]
; §
EcoleN From peaks to genes a &
O de TADN|
>~ de |
= Introduction to Genomics and Galaxy o

P r 0 g ra m m e Retrieved Exons Retrieved SNPs

LExons ®sx Zsnes ®sx

Joined on coordinate /

* Prise en main simple !!! \

Grouped by exon name

4Gmoupondanl @ 2 x

« Utiliser Galaxy pour I'analyse NGS |

Sorted

ssenendaad  ® s x

|

Selected top 5

ESdeanniondas ® 2 x
5

|

Joined with original
data to recover
coordinates

Zjointwo Daasess. @ /X
on data 6 and data |

|

Rearranged columns

10
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NGS Data

» Raw: read de séquencage (FASTQ)
+ Obtenus a partir de:

— Alignements contre le génome de référence (SAM/BAM)
— Annotations

® GFF/ GTF (the GFF (General Feature Format) format consists of one line per feature, each containing 9

columns of data, plus optional track definition lines. The following documentation is based on the Version 2
specifications.The GTF (General Transfer Format) is identical to GFF version 2)

bt BED (The BED format consists of one line per feature, each containing 3-12 columns of data, plus optional
track definition lines)

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors

In this section " Help & Documentation Using this website Adding Custom Tracks BED File Format
BED File Format
Large File Formats . o ar 1
Pairwise Interactions File Format BED File Format - Definition and supported options
GFF/GTF File Format
‘GFF3 File Format The BED format consists of one line per feature, each containing 3-12 columns of data, plus optional track definition lines.
PSL File Format
Variation File Format © Bequired fields
WIG File Format « Optional fields
Coordinate Systems for custom { Track
o Track lines
£ On this page
, N Required fields © BedGraph format
Ecole R\
SCo le Optona fieds o
P, ; -
WO~ de TADNE Track lines Required fields

= 2 BedGraph format
The first three fields in each feature line are required

FASTQ Format

A FASTQ fichier utilise normalement quatre lignes par séquence.

» Laligne 1 commence par un caractére ‘@' et est suivie d'un identificateur de
séquence.

» Laligne 2 correspond a la séquence brute.

 Laligne 3 commence par un caractére '+, est éventuellement suivie par le méme
identificateur de séquence.

» Laligne 4 code les valeurs de qualité “phred” pour la séquence est la ligne 2,
chaque valeur représente la probabilité d'erreur en caratére ASCII.

@SRR064154.208 HWUSI-EAS627 1:8:1:2:1681 length=38
ANGANNNGGACTTTGAAMAGAGAGTCAAAGAGTGCTTG

+

2108!!!3C?BCBB<BCBB?BBACABBBBBBBECABAB

22

11
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FASTQ Quality Score

Le score de qualité représente la probabilité d'erreur d'un basecall.

Dans le fichier fastq, le score de qualité est souvent représenté en utilisant I'alphabet ASCII.

Par exemple, un score Phred de 40 peut étre représenté :
En sangers + 33 par le caractere ASCII "I" (40 + 33 = ASCII # 73),
En lllumina + 40 par le caractére ASCII "h" (40 + 64 = ASCII # 104).

La gamme de scores dépendra de la technologie de sequengage, mais sera généralement
notée jusqu'a 40.

| I I
33 59 64 73 104 126

Phred+33, raw reads typically (0, 41)
Solexa+64, raw reads typically (-5, 40)
Phred+64, raw reads typically (0, 40)
Phred+64, raw reads typically (3, 40)
l=unused, 2=Read Segment Quality Control Indicator (bold)

S - Sanger, Illumina 1.8+

X - Solexa

I - Illumina 1.3+

J - Illumina 1.5+
with O=unused,
(Note: See discussion above).

W
23

Le format SAM/BAM

— SAM : Sequence Alignment/Map format.
— Pour plus de details: http://samtools.sourceforge.net/SAM1.pdf

— SAM est synonyme de format d'alignement de séquence / carte. C'est un
format de texte délimité par TAB composé d'un en-tétesection, qui est
facultative, et une section d'alignement.

— Slil est présent, I'en-téte doit étre antérieur aux alignements.Les lignes d'en-
téte commencent par '@ ', alors que les lignes d'alignement ne le font pas.
Chaque ligne d'alignement a 11 champs obligatoires d’informations
d'alignement essentielles telles que la position de mapping et le nombre
variable de champs facultatifs pour utiliser des informations spécifiques a
I'aligneur.

ol — 24

12
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Format GFF et GTF

* General feature format (GFF)

browser position chr22:10000000-10025000
browser hide all
track name=regulatory description="TeleGene(tm) Regulatory Regions"

visibility=2

chr22 TeleGene enhancer 10000000 10001000 500 + . ‘touchl
chr22 TeleGene promoter 10010000 10010100 900 + . touchl
chr22 TeleGene promoter 10020000 10025000 800 - . touch2

» Gene Transfer format (GTF)
» L'attribut list doit commencer par 2 attributs obligatoires.
» Gene_id_value, transcript_id_value

gene_id "Em:U62317.C22.6.mRNA"; transcript_id "Em:U62317.C22.6.mRNA"; exon_number 1

EcdéQ§’
“®~ de 'ADN| 2

BED format

 Une facon trés “flexible” de définir les lignes de données dans la ligne
d'annotation.

track name=pairedReads description="Clone Paired Reads" useScore=1
chr22 1000 5000 cloneA 960 + 1000 5000 0 2 567,488, 0,3512
chr22 2000 6000 cloneB 900 - 2000 6000 0 2 433,399, 0,3601

BCF/VCF format

Le Variant Call Format (VCF) est la nouvelle norme pour le stockage des
données de variante. Congu a l'origine pour les SNP et les INDEL courts, il
fonctionne également pour les variations structurelles.

VCF est un format de fichier texte stocké de maniere compressée. |l
contient des lignes de méta-informations, une ligne d'en-téte, puis des
lignes de données contenant chacune des informations sur une position
dans le génome.

Z

o ADN~e 1 : O 26
N>-de "ADNSCE hinary variant call format, est la version binaire de VCF. Il conserve

13
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BCF/VVCF format

eData  Workflow Shared Data Admin Help~ User

Tools 2 | chrom Pos D Ref Alt Qual History
fileformat=VCFy4.1

display with IGV web current
search to,

m

ger,Description="Raw read depth">

escripti

GetData
Send Data
'ENCODE Tools

ih-quality ref-forward bases, ref-reverse, alt-forward and alt-reverse bases">
N mapping quality of covering reads">
INFO=<ID=FQ,Number=1,Type=Float,Description="Phred probability of all samples being the same">
Lift-Over ==INFO=<ID=AF1 Number=1,Type=Float Description="Max-likelihood estimate of the site allele frequency of the irst ALT allele">
i ML estimats of genoty, >
Chi~2 based HWE test P-valus based on G3">
‘Equal-tail Bayesian credible interval of the site allele frequency at the 95% level">
-values for strand bias, baseQ bias, mapQ bias and tail distance bias">
“Indicates that the variant is an INDEL.">
Phred probability of the nonRef allele frequency in group1 samples being larger (,smaller) than in group2.">
Postarior weighted chi"2 P-valus for testing the association betwesn group 1 and group2 samples.”>

et 12: che20.bed ®0n
Genotype"> Info: uploaded bed file
‘Genotype Quality"> HOOR

ikelihoods for RR,RAAA genotypes (R=refA=alt])">

view in GeneTrack
igh-guality bases GeneTrack

hred-scaled strand bias P-value">
List of Phred-scaled genotype likelihoods, number of values is (=ALT+1)*(=ALT+2)/2"> neas swen 3esan
REF AT Qua

Evolution chr2 101412634 T c s2.
[ Motif Tools chrs 26351452 G c 78
Multiple Alignments chr3 78799559 c T 15 T
Mataoenonic snabvses s Tereeser - s 1ol et v databaet 1S
FASTA manipulation chrz 78799585 c T 15 | Joom

o jSchetadd i : | display with 1GV web current
NGS TOOLBOX BETA chra 183925235 . A G 101 [ foeh®Y e
NGS: QC and manipulation chrs 15579879 T c g
NGS: Mapping chrs 15579541 c A 2
RS Uit Datartion chrs 83731417 c T 5.0
hemn chrs 83731420 c T s.0
e =l che? 140450936 . C G 11
Hes: Indel Analysly chrs 74588903 c T 14
R chrs 74588943 A T E

VIIULU VUL UL VUL VOLOHTHIUITY U VUV VLUV W UVE UL IOV

“®~ de 'ADN¥ 27

I

Les outils de base disponibles
pour I'analyse NGS

* Preéparer, controler la qualité et manipuler les (e °
reads FASTQ

* Mapping

Datamash
Convert Formats
[} SAM T | Filter and Sort
00Is
oin, Subtract and Group
Fetch Alignments/Sequences

* Analyses de SNP et INDEL N o€ and masctation

NGS: DeepTools

NGS: Mapping
* Analyses de RNA . A
NGS: SAMtools
H NGS: BamTools
* Peak calling / CHIP-seq
NGS: VCF Manipulation
NGS: Peak Calling
NGS: Variant Analysis
NGS: RNA Structure
NGS: Du Novo
NGS: Gemini

R NGS: Assembly
O~ de TADN| NGS: Chromasome Conformation
£

14
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Analyses NGS avec Galaxy

» Présentation générale de Galaxy et Interface
 Importer des Data in Galaxy
* Analyserles Data dans Galaxy

— Quality Control

— Mapping Data
* Historique et workflow
» Sequences et format d’alignment
 Entrainement sur “Galaxy” !!!

= Galaxy

S TRDN PROJECT

Commencer avec Galaxy

€)> C O @@ npsigalaxyprojectorg - O % @ veods»

$¥ Les plus visités @] Ensembdl genome br... Erreur Ge chargeme... ML, Courrier :: Bofte der.. & Modifier lapage & remboursement dep... By Google Traduction [V] Probléme de PCR -.. &3 Identification of gen... D)

Data intensive biology for everyone

Galaxy is an open, web-based platform for accessible, reproducible, and transparent computational biomedical
research.

* Accessible: Users without programming experience can easily specify parameters and run tools and workflows.
« Reproducible: Galaxy captures information so that any user can repeat and understand a complete computational analysis.
* Transparent: Users share and publish analyses via the web and create Pages, interactive, web-based documents that describe a complete analysis.

Welcome to the Galaxy Community Hub, where you'll fin

gmunity curated documentation of all things Galaxy.

News Events @galaxyproject
Galaxy Release 18.01 - Performance, uWSGlI, Collection Galaxy Africa - An opportunity to learn from leading & Galaxy Project Rety
usability, new BAM datatypes, Experimental job caching bioinformaticists, systems administrators and engineers EMBL-EBI Training
about Galaxy and accessible, reproducible analysis of y :
March 2018 News of the Galaxy! - GCCBOSC Abstracts, biological data Learn how to build a #metabolomics workflow in
Registration, Housing & Kenotes; Europe, Africa, blog, .@galaxyproject in this webinar from Etienne

ubs, servers, jobs Galaxy : Traitement de données de séquences par Thévenot. Featuring the @Phnml|
pubs oRs v tratem quences p and data from @MetaboLights 1
Galaxy — détection de SNP, analyse de données RNA- o vAXYJ30iotim
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Obt

sources including the
UCSC Table Browser,

ain data from many data Concep’[S de Galaxy

Prepare data for further
analysis by rearranging
or cutting data columns,

BioMart, WormBase,

or your own data. Analyze data by finding

overlapping regions,

filtering data and many
other actions.

determining statistics,

Info: report bugs | wik | scresncasts | blog  Logo|

e phylog b
" ks o and much more
» JUCSC Main table browser Use this progra| 8
© UCSE Arcnsa table browser intersetionsbeng = = =
e this application Fiter .
J— Lsees Cuide for S3L052 e [ep—
foranamsied pre ZRCORS 2 Crxcenes ™
* Fmie sever want 0 use Gl 225 e~ Galaxy o o | i | rsrc | o500 35wk penhe o mana | Gk
+ Encoceo st NHGRI conibuors and { (O —
= EDIGRAPH server clade: (ammal | Fiter and sort B — Soin
cocencoot ous o e S S e .
"2dd custom tracks] (7: Fianks ChrXGenes <=2 Exons. [
 Sort data In ascending or First query = o
table: | "Gery  descending order 336 regions, format: interval,
* Select lines thet match an Operate on Genomic Intervals with: database: hg18
regon: © gend * 00 e — : Dnase WS on Gromx = ino:Locsion: Upsiream,Beion
(acergione) = Bk e T, SR
SR TTNE) | i, guptract an Groun Seenda
dentifiers (nam) canvertFormate [P —— with min variap: s sy o U
fiter: (aewe) | PASTA manipuation avenes i
Extract Feturss + g e overszin oo
ntersection: (¢f B FeSE of "R .
correlaion: (o} retch Algaments o
e = Onyeors ot v e (NER 4O 5]
G @ TIP: 1 your dat s ot TAD defmite, use T # Base Coverage o i intervas prmm—
output fle: | satistes [ — Eons)
craph/isplay pata svmtae Ereyhhen
" o . [P—
e me E & nterva forma. Uce et atrioses” o et hromasome, sart,
S— senars ot
‘Regional variation (aeromp) (] Evolution: HyPhy + Columns are eferenced w * Clisterine ntencis of 2
uitple regrassion fr—
e exeoss 2o the e o v
e ‘Short Read Analysis il See Galaxy Interval Operation Sereencasts (rght clik to open th's fnk n
Taxonomy manipulation rat ‘another window).
9 + ot rtums g
e L e s o
« FiRéring condtion can inciude logical oper] * ESleclosest feature for every .
i el * Yere overap s i v e i
cli=ehrryornatce==e ) * et ovatons o sk  Row oy records tht e Jlned et oy th ecors o
e oyt o o e 1 h s Q.
P - staistcs <
\ECO|€ Recions) varstion ey o i e = | Bq
,\ 'ADN: i s Enogon o TS0
g - Rt i recorcs o sccond aery (7l wit ) s
W de 5 Evolution: MyPhy. S ntemal of o cecond avery, and 1 sucscmanen @ 0 %
: ey e et mwin s pat Wove. ||| iman: ingionasate <
e s ineas Rl s

Galaxy : Interface Sections

<« C O O @& nhttps://usegalaxy.org

£ Loz pus visités €] Ensembl genome br.. [ Erreur e chargeme... K Courrer

Cour
Analyse de don |l

ption
jcosme.net/norde/im...c.ohp?page=mailooxkmsg:SUSCT 1g;145212

Tools EY History
—_——— This dataset is large and only the first megabyte is shown below.
() Show all | save R he ony ()
Get Data Unnamed history
Anload File from your computer €PAN_0059_FC62WPOAAXK: 1:116643:93440/1 47 shown, 2 hidden
UCSC Main fable browser i 25.74 GB. [CA 2
47:Cd20 Repl ® s x
296 M8

format: fastasanger,
génome de référence: 2

uploaded fastgsangar file

Tous les liens pour
telecharger
et analyser les datas

Menu de résultats et
d’'analyse de données

Historique de votre

activité et de vos
etapes d'analyses

EuPathDB server

GenomeSpace Importer - +
receive data from GenomeSpace #12/.300/. m
€PAN_0059_FC62WPOAAXK: 1:1:11594:100140/1

Send Data
Lift-Over +

Collection Operations

T T €PAN_0059_FCO2HPOAAKK: 1:1:14847:100940/1 e e
Datamash

Convert Formats

= Aoaw ANK0 ErEIUBARAVY.1+1.176775106740/1
1g:145212

M B0 ? > e

'ADN: 32
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Analyses NGS avec Galaxy

» Présentation générale de Galaxy et Interface
* Importer des datas in Galaxy
 Analyser les datas dans Galaxy
— Quality Control
— Mapping Data
* Historique et workflow
» Sequences et format d’alignment
* Entrainement sur “Galaxy” !!!

% TADN PROJECT

= Galaxy

Les Datas dans Galaxy
T - e

c o v aod» =
lus visités &/ Ensembl genome br... Erreur de chargeme... ML, Courrier :: Bofte der.. (% Modifier lapage G remboursement dep... By Google Traduction [V Probleme de PCR-... &3 Identification of gen... D>
Analyse de données W Données partagée Visualiza eu
&2 History [ - Jun}
= 0open source, web-based platform for data intensive biomedical o
ou are new to Galaxy start here or consult our help resources. You can
. : Unnamed history
wn Galaxy by following the tutorial and choose from thousands of tools 47 shawn! 2 hidden

& https://usegalaxy.org v @

25.74 GB o e
Archaea table browser AL 7
H ep. @ x
A ENA SRA
= Tweets by @gaiaxyproject ® 29.6 MB
Ine server format: fastgsanger,
NCODE fly server ®c Ret d génome de référence: 2
NCODE modMine server EMBL-EBI Training uploaded fastgsanger file
JeMine server Tr Galaxy Learn how to build a #metabolomics 20 ? LX)
workflow in .@galaxyproject in this
ine server BPAN_0@59_FCBZWPRAAXX:1:1:6643:934#¢
On he ClOUd webinar from Etienne Thévenot. Featuring - - ’T . eATCT e
Mine server the @PhnmIH2020 platiorm and data from MGGCCEATCATCTCEGGCTTGATCTCCACCTGETT
NCODE worm server @MetaboLights 18 April 4pm BST *
e ow.lyvXYJ30jotim #333366666((980ER(R(8088R008CERC(CE
Base server BPAN_0@59_FCB2WPRAAXX:1:1:17303:951¢
fishMine server
JhDB server Rl s —T-] 46: Gene Annotations @ 4 x
= for chr19
meSpace Importer - - E E‘
e data from GenomeSpace = 45: Hlhesc Repl @ &
—
f————— B OST/INE
Embed View on Twitter format: fastqsanger,

er
" génome de référence: 2

on Operations

hnipulation uploaded fastgsanger file

sh

- PENNSTATE & %7 E - O lul ? D
STA v oo

e Ej JOHNS HOPKINS ”L’l‘\f‘ﬂ‘ I A@@ @ CYVERSE SnTasesan e ssnns annnin

void(0)
O~ de TADN:|

34
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Les Datas dans Galaxy

X

<« C O |0a nps - hercher @ v eods»

Boteder.. & Modifier lapage G remboursement dep.. By Google Traductn V] Probleme de aPCR -... &3 Identification of gen...

upload from disk

Horse Sep. 2007 (equCab2)
Horse Jan. 2007 (equCab1)
Human Feb. 2008 (hg19)

ollection

Species

Human May 2004 (hg17)

Human July 2003 (hg16)

Human Apr. 2003 (hg15)

Hyperthermus butylicus DSM 5456 (hypeButy1)
jum ATCC 15444 (nyphNept ATCC15444)

Idiomarina loihiensis L2TR (idioLoih_L2TR)

J. Craig Venter Sep. 2007 (venter1)

Jannaschia sp. CCS1 (jannCCS1)

Kangaroo rat Jul. 2008 (dipOrd1)

Lactobacillus plantarum WCFS1 (lactPlan)
Lactobacillus salivarius UCC118 (lactSali_UCC118)
Lactococcus lactis subsp. lactis 111403 (lactLact)
Lamprey Mar. 2007 (petMar1)

Lancelet Mar. 2006 (braFlo1)

Laurasiatheria Apr. 24. 2006 (lauRas13)

Lawsonia intracellularis PHE/MN1-00 (lawsintr_PHE_MN1_00

Type (setall): Auto-detect Q Genome (set all):

2 Choose local file || B Choose FTP file || @ Paste/Fetcll VA <Y Bl DAN =1 & sart || Close

Les Datas dans Galaxy

Voir les variantes
d’enregistrement de datas
en ligne directement

36
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Analyses NGS avec Galaxy

» Présentation générale de Galaxy et Interface
 Importer des Data in Galaxy
» Analyser les datas dans Galaxy
— Quality Control
— Mapping Data
* Historique et workflow
» Sequences et format d’alignment
* Entrainement sur “Galaxy” !!!

= Galaxy

PROJECT

analyse de Data: Next Generation Sequencing

smnxy—_

@ & nttps:/

<« ¢ o

Ot [ Qre

£¥ Les plus visités @/ Ensembl genome br.

Tools A

Cllnrsinn maratinne

Datamash

Convert Formats
Filter and Sort &

gin, Subtract and Group

Fetch Alignments/Sequences

NG nd manipu

NGS: DeepTools

NGS: Mapping

NGS: RNA Analysis

NGS: SAMtools

NGS: BamTools

NGS: VCF Manipulation

NGS: Peak Calling

NGS: Variant Analysis

NGS: RNA Structure

NGS: Du Novo

NGS: Gemini

NGS: Assembly.

NGS: Chromosome Conformation
NGS: Mothur

Operate on Genomic Intervals

org/?tool_id=toolshed.g2.bx.psu.edu%2Frepos%: 2F

Statistics
Graph/Display Data
Phenotype Association
BEDTools

/@(

1 crreur de chargeme... N, Courrir : Bate de .

Analyse de données

FastQC Read Quality reports (Galaxy Version 0.69) & Versions v Options
Short read data from your current history
bj®a|o
Contaminant list
Di®|o
tab delimited file with 2 columns: name and sequence. For example: Illumina Small RNA RT Primer
CAAGCAGAAGACGGCATACGA

47: Cd20_Repl -

Nothing selected -

Submodule and Limit specifing file

bDj&|o
a file that specifies which submodules are to be executed (default=all) and also specifies the thresholds for the each
submodules warning parameter

© Purpose

FastQC aims to provide a simple way to do some quality control checks on raw sequence data coming from high throughput
sequencing pipelines. It provides a modular set of analyses which you can use to give a quick impression of whether your data
has any problems of which you should be aware before doing any further analysis.

Nothing selected -

The main functions of FastQC are:

« Import of data from BAM, SAM or FastQ/FastQ.gz files (any variant),

« Providing a quick overview to tell you in which areas there may be problems.

« Summary graphs and tables to quickly assess your data

« Export of results to an HTML based permanent report

« Offline operation to allow automated generation of reports without running the interactive application

O rasrac

This is a Galaxy wrapper. It merely exposes the external package FastQC which is documented at FastQC Kindly acknowledge it
as well as this tool if you use it. FastQC incorporates the Picard-tools libraries for SAM/BAM processing.

The contaminants file parameter was borrowed from the independently developed fastqcwrapper contributed to the Galaxy
Community Tool Shed by J. Johnson. Adaption to version 0.11.2 by T. McGowan.

Modifier la page G remboursement dep... B Google Traduction [V] Probléme de qPCR -

o veody =

S identification of gen... D)
History c#d

Unnamed history
49 shown, 2 hidden

25.74 GB e e
49:FastQCondatad?. @ 4 x
RawData

48:FastQCondatadZ: @ & x
Webpage

47:Cd20 Repl @& %
29.6MB

format: fastgsanger,

génome de référence: 2

uploaded fastgsanger file

56 ? e

BPAN_0059_FCE2NPRAAXX:1:1:6643:934#¢
NGGCCGATCATCTCGGGCTTGATCTCCACCTGGTTC
#333366666((BECEECE(ARRRRRRRECABCCCE
PAN_0059_FCE2NPOAAXX:

17303:951¢

46: Gene Annotations @ 4 x
for chr19
45; Hihesc Repl ® s x
108.7 MB
format: fastgsanger, 38
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< C O  ® @ nttps://usegalaxy.org/?tool_id=tod

£ Les plusvisités

analyse de Data: Next Generation Sequencing

ae

®veod» =
»

s+ @ 17| | Q Recherchel

dep.. B Google Traduction [V] Probléme e qPCR -...

FASTQ file manipulation,
like format conversation,
summary statistics,

& Ensemol genome br.. [ Erreur ge chargeme... £ ientifcaton of gen

Analyse de do)

History <&

and rasAe

between various.
formats

score and length

adapter trimmer

\
A
“/
2
(=)
[<X=X

I

Manipulate FASTQ reads on
various attributes.

FEASTQ Groomer convert

Eilter FASTQ reads by quality
Combine FASTA and QUAL into
FASTQ

Trim Galore! Quality and
FastGE Read Quality reports
Trimmomatic flexible read

trimming tool for Illumina NGS.
data

Select high quality segments
Build base quality distribution

FastQC Read Quality & Versions | v Options

trimming reads,

Short read data from ()
T auuscengaTOrSTOTC . .
s Blalo filtering reads . N
fasta-join - Joins two paired- Contaminant list by quality score 49 shown, 2 hidden
end reads on the overlapping Bla o - 25.74G8 Z®®
ends

tab delimited file with 2 colump Buence. For example: llumina Small RNA RT Primer .
FASTQ Summary Statistics by J—;’: FD“ CondatadZ |® & x
column Rawbata
FASTQ splitter on joined paired 48:FastOCondatad7: @ # x
end reads v Webpage
FEASTQ Masker by quality score 47: Cd20 Repl ® &%

29.6 MB
format: fastqsanger,
génome de référence: 2

@ Purpose

FASTQ quality 1 uploaded fastasanger file
Fa51QC aims to provide a simple way to do some quality control checks on raw sequence data coming from high throughput

sequencing pipelines. It provides a modular set of analyses which you can use to give a quick impression of whether your data
has any problems of which you should be aware before doing any further analysis.

O lul ?

EPAN_0059_FCEZNPRAAXX
The main functions of FastQC are:
NGGCCGATCATCTCGGGCTTGATCTCCACCTGGTTC
 Import of data from BAM, SAM or FastQ/FastQ.gz files (any variany), .
« Providing a quick overview to tell you in which areas there may be problems
* Summary graphs and tables to quickly assess your data
« Export of results to an HTML based permanent report
) « Offline operation to allow automated generation of reports without running the interactive application

#333366666((o8CeRCeCaeReantRe(ROCCCE
BPAN_0059_FCGZNPOAAXX:1:1:17303:951¢

of reads

46: Gene Annotations @ & X

for chr19
@ rastac
i 45: Hlhesc Repl
This is a Galaxy wrapper. It merely exposes the external package FastQC which is documented at FastQC Kindly acknowledge it ® %
as well as this tool if you use it. FastQC incorporates the Picard-tools libraries for SAM/BAM processing. 108.7 M8 39
The contaminants file parameter was borrowed from the independently developed fastacwrapper contributed to the Galaxy format: fastgsanger,
Community Tool Shed by J. Johnsan. Adaption to version 0.11.2 by T. McGowan, >

Galaxy

Analyzing Data: Next Generation Sequencing

Tools Options ~ ——
SESS | Filter pileup
Operate on Genomic Intervals
G Selct dtaset
Graph/Display Data
Regional Variation which contain
Multiple regression Pileup with six columns (simple)
Multivariate Analysis See "Types of pileup datasets” below for examples
R ) Do not consider read bases with quality lower than:
N 20
Human Genome Variation
No variants with quaity below this value il be reported
EMBOSS al
Do not report positions with coverage lower than
NGS TOOLBOX BETA 3
NGS: QC and manipulation Pileup lines with coverage lower than this value will be skipped
%:’?’ Only report variants?:
s Creshl
Filter SAM on bitwise flag val (res
O LR NS See "Examples 1 and 2" below for explanation
» Convert A4 o nterval Convert coordinates to intervals?:
= SAM-t0-BAM converts SAM No [4)
format to BAM format | " "
See "Output format” below for explanation
= BAU-to-SAM converts BAM Print total number of differences?:
format to SAM format :
No |5
= Merge BAM Files om 3 below .
= w::[’::’"“ Ll See "Example 3° below for explanation
Print quality and base string?:
» Generate pileup from BAM nt quatty o
dataset [Yes 18
. on coverage nd See "Example 4" below for explanation
SNPs @ )
Execute
= Bleup-to-intenval condenses
pileup format nto ranges of What It does
NGS: Indel Analysis Allows one to find sequence variants and/or sites covered by a specified number of reads with bases above a set quality threshold. The tool works on six and ten column pileup formats produced with samtols pileup command,
However, it also allows you to specfy columns in the input file manually. The tool assumes the following:
NGS: Peak Calling
NGS: RNA Analysis « the quaity cores follow phred33 convention, where input qualites are ASCI characters equal to the Phred quality plus 33,
o the pileup dataset was produced by the samtools pileup command (although you can override this by setting column assignments manually).
RGENETICS
SNP/WGA: Data; Filters Types of pileup datasets
: OC: LD: Pl “The descriptions of the following pileup formats are argely based on information that can be found on the SAMTools documentation page. The 6- and 10-column variants are described below.
SNP/WGA: Statistical Models y
4| six column pileup:
Siorkflows ol

NV~ de TRDINE
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analyse de Data: Next Generation Sequencing

NGS SAM tools, ]
PICARD, 0&{7 Q R = @ v & o »
. Joursement dep... Google Traduction Probléme de QPCR -...

RNA analysis

Assemblage

<« C O @ & nhttps://usegalaxy.org/?tool_i

¥ Les plus visités &/ Ensembl genome br. rreur de chargy 2 identification of gen... D

Using 10%

Analyse

. ~
FastQC Read Qu3 TR & Versions || v Options History c#d
() Short read data pping ()

Datamash O)a|o M Unnamed history

Convert Formats

49 shown, 2 hidden

x Contaminant list!
Filter and Sort

oin, Subtract and Group

Fetch Alignments/Sequences
NGS:'QC and manipulation
NGS: DeepTools

- 25.74 GB AL % 2
Blumns: name and sequence. For example: lllumina Small RNA RT Primer 49:FastQCondatadZ @ & x
RawData

2 rr— 48 FastQCondatad?. @ 4 x
i -

NGS: Mappin Webpage
- _ a file that specifies which submodules are to be executed (default=all) and also specifies the thresholds for the each §
NGS: RNA Analysis submodules warning parameter 47:Cd20 Repl ® s x

NGS: SAMtools
NGS: BamTools
NGS: Picard
NGS: VCF Manipulation
T FastQC aims to provide a simple way to do some quality control checks on raw sequence data coming from high throughput

sequencing pipelines. It provides a modular set of analyses which you can use to give a quick impression of whether your data ol 2
has any problems of which you should be aware before doing any further analysis.

29.6 MB
e

format: fastgsanger,

génome de référence: 2
© Purpose

uploaded fastgsanger file

NGS: Variant Analysis
NGS: RNA Structure

S

‘OPAN_0059_FCEZNPOARXX :1:1:6643:93¢#¢
The main functions of FastQC are:

NGS: Du Novo NGGCCGATCATCTCGGGCTTGATCTCCACCTGGTTC
e —— + Import of data from BAM, SAM or FastQ/FastQ.gz files (any variant), N
NGS: Gemint « Providing a quick overview to tell you in which areas there may be problems +333366666CCaRCERCET —
NGS: Assembl, « Summary graphs and tables to quickly assess your data eon 0059, FCEZAPOMKK: 1:1:17503:951)
NGS: Chromosome Conformation « Export of results to an HTML based permanent report L0059_f AR:1:1: 1
e — « Offline operation to allow automated generation of reports without running the interactive application
Operate on Genomic Intervals m\w ® &%

for chr
Statistics @ rastac ——
-
ph/Display 2 p:

Graph/Display Data This is a Galaxy wrapper. It merely exposes the external package FastQC which is documented at FastQC Kindly acknowledge it | 43:H1hesc Repl ® 4%
Phenotype Association as well as this tool if you use it. FastQC incorporates the Picard-tools libraries for SAM/BAM processing. 1087 MB

g i The contaminants file parameter was borrowed from the i developed to the Galaxy format: fastgsanger, 41

W< | Community Tool Shed by J. Johnson. Adaption to version 0.11.2 by T. McGowan.

Analyses NGS avec Galaxy

» Présentation générale de Galaxy et Interface
 Importer des Data in Galaxy
 Analyser les datas dans Galaxy

— Quality Control

— Mapping Data
 Historique et workflow
» Sequences et format d'alignment
 Entrainement sur “Galaxy” !!!

- de 'ADN PROJECT

= Galaxy

21



C. Siatka - NGS

Tools -

%¥ Les plus visités &/ Ensembl genome br...

CAllazsinn Bmaratiane

Datamash

Convert Formats
Filter and Sort
oin, Subtract and Group

Fetch Alignments/Sequences
NGS:GC and manipulation
NGS: DeepTools

NGS: Mapping

NGS: RNA Analysis

NGS: SAMtools

NGS: BamTools

NGS: Picard

NGS: VCF Manipulation

NGS: Peak Calling

NGS: Variant Analysis

NGS: RNA Structure

NGS: Du Novo

NGS: Gemini

NGS: Assembly

NGS: Chromosome Conformation
NGS: Mothur

nomi rv:

Statistics

Graph/Display Data
Phenotype Association
BEDTools

History: History Options

_

€« )> C O | @@ https:/jusegalaxy.org/?tool_id=toolshed.g2.bx.psu.edu%2Frepos%2Fdevteam%2Ff s @ ¥  Q Rechercher ® v e o ‘I » =
[ Erreur de chargeme... M, Courr oite der.. % Modifier lapage & remboursement dep... [ Google Traduction [V] Probléme de QPCR -... &3 Identification of gen... D

Analyse de données

FastQC Read Quality reports (Galaxy Version 0.69)

Historique

Short read data from your current history

D] @ | © ||47: cd20_rep1 !\
Contaminant list

D | & | © | | Nothing selected -
tab delimited file with 2 columns: name and sequence. For example: lllumina Small RNA RT Primer
CAAGCAGAAGACGGCATACGA
Submodule and Limit specifing file

D | @ | © || Nothing selected v

a file that specifies which submodules are to be executed (default=all) and also specifies the thresholds for the each
submodules warning parameter

© purpose

FastQC aims to provide a simple}
sequencing pipelines. It provide:
has any problems of which you g

Répertorie les historiques enregistrés
et les historiques partagés.
Travailler sur I'historique actuel,
créer un nouveau,
cloner, partager, créer un flux de travail,
définir des autorisations,
afficher des ensembles de données supprimés

ou supprimer I'historique.

The main functions of FastQC ar|

« Import of data from BAM,
« Providing a quick overvie
« Summary graphs and tabl
« Export of results to an H

 Offline operation to allow|

O Fastac

This is a Galaxy wrapper. It merg
as well as this tool if you use it.

The file parametet

<

her

nnamed history
4§ shown, 2 hidden

2.74GB [cL 3

b: FastQCon data47: @ 4 x,
hwData

B: FastQCon data 47: @ 4 x

7: Cd20 Repl @ & x|

/d fastgsanger file

Lt 2 > »

BPAN_0059_FCE2NPOAAXX: 1:1:6643:934#¢
NGGCCGATCATCTCGGGCTTGATCTCCACCTGGTTC
#333366666(E(RE(R(PR00EE0RE(RECC(E
BPAN_0059_FC62WPAAXX:1:1:17303:951¢

46: Gene Annotations @ & x
for chr19
45: Hlhesc Repl @& x

108.7 MB
format: fastgsanger, 43

Community Tool Shed by J. John

= Galaxy

= Galaxy
Tools

(<)

earch tos
Regional Variation

FASTA manipulation

Multiple Alignments
Metagenomic Analysis

Multiple regression
Multivariate Analysis

Motif Tools

STR-FM: Microsatellite Analysis
NCBI SRA Tools

IWTomics

ONP: PoreTools

NCBI BLAST+

RSeQC

MiModD

DEPRECATED

NGS: GATK Tools (beta)
CloudMap
Workflows.
® All workflows

* EADN CS 1-2

= workflow CS EADN RNA Seq
"cs

= UnnCSD Analysis

<)> C O | @& https/jusegalaxy.org/2tool_id=toolshed.g2.bx.psu.edu%2Frepos%2Fdevteam%2Ff

¥ Les plus visités €] Ensembl genome br. Erreur de chargeme... X, Courrier : Bote de .

£

Workflow

‘

e+ @ 17| | Q Rechercher

Modifier la page G remboursement dep... B Google Traduction [V] Probléme de GPCR -...

Analyse de données

& Versions | v Options History)

FastQC Read Quality reports (Galaxy Version 0.69)
Short read data from your current history

O] @& | O |47: cd20 Rep1 -

Unnamed

Contaminant list

D] @ | © || Nothing selg
tab delimited file with 2 column]
CAAGCAGAAGACGGCATACGA

Submodule and Limit specifing
D] @& | O || Nothing seld

a file that specifies whigh submd
submodules warning parameter|

@ Purpose

Crée un workflow,
permet a l'utilisateur de ré
I'analyse
en utilisant différents jeux de données

bloaded

« Import of data from BAM, SART OF FASTQIFaS T2 Sy vaTTaTe,
« Providing a quick overview to tell you in which areas there may be problems
« Summary graphs and tables to quickly assess your data
« Export of results to an HTML based permanent report

« Offline operation to allow automated generation of reports without running the interactive application

for chr19
O rastac

This is a Galaxy wrapper. It merely exposes the external package FastQC which is documented at FastQC Kindly acknowledge it
as well as this tool if you use it. FastQC incorporates the Picard-tools libraries for SAM/BAM processing. 108.7 M8

The file parameter was borrowed from the developed

t0 the Galaxy

!
L0l

™ de 'ADN

Community Tool Shed by J. Johnson. Adaption to version 0.11.2 by T. McGowan.

o veod»y =

49 shown, 2 hidden

ome de référence:

Ol ?
0059_FCE2NPRAAXX: 1:1:6643:9342¢
CCGATCATCTCGGGCTTGATCTCCACCTGGTT(

#333366666((88CEECECERERRRRRRCRRCCCE
BPAN_0059_FC62NPOAAXX:

46: Gene Annotations @ ¢ x

45: Hlhesc Repl ® s x

format: fastgsanger,

»

2 Identification of gen...

history

fastasanger file

®'®

1:17303:951¢

[>
44
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= Galaxy | Workflow Editor X

<« C O Oar

£# Les plus visités @/ Ensembl genome br... Erreur de chargeme...

g/workflow/editor?id=c4c5a34b8249f235

Workflow

@ ¢ || Q Rechercher o vaeodF» =

X, Courrier :: Bolte der... &% Modifier lapage G remboursement dep... B Google Traduction [V] Probléme de gPCR-... &3 Identification of gen... >

= Galaxy Workflow Using 10%
Tools Workflow Canvas | CS RNASeq-DESeq2 VCS # | Details
e Edit Workflow Attributes
Inputs
- - FCountsko A%
Get Data [IKO Aligments. Listof 1% edfDESeq2 VCS
Send Data BAM Files [Aligned SAM/BAM File
Lift-Over

Collection Operations
Text Manipulation
Datamash

Convert Formats

Filter and Sort

join, Subtract and Group
Fetch Alignments/Sequences
NGS: QC and manipulation
NGS: DeepTools

NGS: Mapping

NGS: RNA Analysis

NGS: SAMtools

NGS: BamTools

NGS: Picard

NGS: VCF Manipulation
NGS: Peak Calling

NGS: Variant Analysis
NGS: RNA Structure
NGS: Du Novo

NGS: Gemini

NGS: Assembly

output

[ Reference

CTFFle permet a |

output

CIWT Alignments. List of €3] %

BAM Files

output

'utilisateur de répéter I'analyse
en utilisant différents jeux de données

GFF File

Poly tags to make it easy to search
or and find items with the same tag.

Annotation / Notes:

Describe or add notes to workflow
Add an annotation or notes to a
workflow; annotations are available
when a workflow is viewed.

Créer un workflow,

abular_out;

cript_outpi

FCountswWT &%

[Aligned SAM/BAM File

GFF File %

counts (tabulan® g

. NGS: Chromosome Conformation othercounts (tabulan( [ 45
< samoutfile (bam)03 < >
|| ; | '
n'y a plus qu'a...
46
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Il n’y a plus qu'a...

Galaxy Traini

¢« >c0o ®veoF» =

¥ Los plus visités ] Ensemol genome br... [N Erreur de chargeme... M, Courrir s Bofte e .. (-5 Modifierlapage G remboursement dep... B Google Traduction V] Probléme de GPCR .. S Identifcation of gen.. 3

github.io/training-mater I - 9O

Sequence analysis

Analyses of sequences

Requirements

Before diving into this topic, we recommend you to have a look at:

« Galaxy introduction

Material

Lesson Slides Hands;0) I atas Workflows Galaxy tour
Quality Control m} < 7
Mapping & [=} < 7/

Genome Annotation

=}

RAD-Seq Reference-based data analysis &

RAD-Seq de-novo data analysis

RAD-Seq to construct genetic maps o

A A A A

Genome annotation with Prokka

E
“®~ de 'ADN &7

I n’y a plus qu'a...

Galaxy Trainin

&« [<cREo) github.io/tr tutorials/qu B 9% @ veodF» =

%% Les plus visités &/ Ensemol genome br... Erreur de chargeme... g, Courrier :: Bolte der... & Modifier lapage G remboursement dep... By Google Traduction [V] Probleme de gPCR -.. &3 Identification of gen... D)

£ Galaxy Training!

Quality Control
overview |

© Questions
« How to control quality of NGS data?
« What are the quality parameters to check for cadh dataset?
« How to improve the quality of a sequence dataset?
@ Objectives
* Manipulate FastQ files
« Control quality from a FastQ file
* Use FastQC tool
* Understand FastQC output
« Use tools for quality correction
@ Requirements
« Galaxy introduction
¥ Time estimation: 1h

Introduction

During sequencing, errors might be introduced, such as the incorporation of ambi ides. These are due to the technical limitations of each
sequencing platform. Sequencing errors might bias the analysis, ultimately leading to a misinterpretation of the data.
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) I\

I n’y a plus qua... 1
Dans ce tuto, nous allons
vérifier la qualité de deux
jeux de données pour nous  EGHPY e e 11T
assurer que les données with FastQC
sont correctes avant d'en
déduire des informations

supplémentaires. Quality Control

Improvement of
the quality of the

Cette étape est la base de
toute analyse de pipeline
telle que RNA-Seq, ChIP-
Seq ou toute autre analyse

sequences with
Trim Galore

Introduction

OMIC reposant sur des

erors mightbe

données NGS.
lity re-
Les fét'apes dg c'on.tréle ch%lclii:\; \Tith
qualité sont similaires pour FastQC
tout type de données de
seéquengage

EcoleN

“®~ de 'ADN¢| 49

I n’y a plus qu'a... 2

¥ Galaxy Training!

&« < cRio) ject.github.io/training-material/topi fals/ma 5] [+ ®veod»

£# Les plus visités @/ Ensembl genome br.. [ Erreur de chargeme... M, Courrier :: Boite der.. &% Modifier lapage G remboursement dep.. Bg Google Traduction [M] Probleme de aPCR-... & identification of gen...  »»

a Galaxy Training!

Mapping

© Questions
« What two things are crucial for a correct mapping?
* What is BAM?
© Objectives
« You will learn what mapping is
« A genome browser is shown that helps you to understand your data
© Requirements
« Galaxy introduction
K Time estimation: 1h

Introduction to next generation sequencing data mapping

To map DNA/RNA reads of an experiment to a reference genome is a key step in modern genomic data analysis. With the mapping the reads are assigned to
a specific location in the genome and insights like the expression level of genes can be gained. In the following we will process a dataset with a mapper,
‘Bowtie2; and we will visualize the data with the software 'IGV"

Agenda
R . . . o 50
\\\ In this tutorial, we will deal with:
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Il n’y a plus qua... 2
Introduction au mapping de
données de séquencage NGS

Mapper des lectures d'’ADN / ARN €@ sy Tnin!
d'une expérience a un génome de
référence est une étape clé dans
I'analyse des données génomiques
modernes. et

@ Objectives

Mapping

©Questions

« You il learn what mapping s

Avec la cartographie, les lectures

sont assignées a un emplacement e

SpeCIflque dans le genome et des Introduction to next generation sequencing data mapping

apercus comme le niveau .
dlexpressiOn des génes peuvent ‘Bowtie2, and we will visualize the data with the software IGV!
étre obtenus. Dans la suite, nous

allons traiter un ensemble de
données avec un mappeur,

‘Bowtie2', et nous allons visualiser Integrative
2 A a0 o Genomics
les données avec le logiciel "'IGV'. Viewer
Eco\e'\\\’ http://software.broadinstitute.org/software/igv/download
51

O~ de TADN|

¥ Galaxy Training!

s Cc0 0 jectgithubiioftraining-r @ L ooy

2 Los pusvistés ] Ensemol genome br.. ] Erreur do chargeme... M, Courrer - Bolte e . & Modifier @ page G remboursement dep... By Google Traduction V] Problame o6 aPCR .. 53 dentifcation of gen.. 3

a Galaxy Training!

Genome Annotation

© Questions
« First question addressed during the tutorial
« Second question addressed during the tutorial
© Objectives
« First learning objectives of the tutorial
« Second learning objectives of the tutorial
© Requirements
« Galaxy introduction
K Time estimation: 1h/1d

Introduction

Genome annotation is the process of attaching biological information to sequences. It consists of three main steps:

« identifying portions of the genome that do not code for proteins
« identifying elements on the genome, a process called gene prediction, and
« attaching biological information to these elements.

E
D de TADN! 22
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