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Development of a workflow for
SNPs detection in grapevine
species: MAPHITS

-> Integration of MAPHITS in Galaxy
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Galaxy Homepage

Analyze Data = Workflow  Shared Data  Help  User

Tools | Options + | _ _ [ History | Options + |
Get Data o
Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Filter and Sort

Unix Tools

Join. Subtract and Group
Convert Formats

Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals
Statistics

Wavelet Analysis
Graph/Display Data

Regional Variation

Multiple regression
Multivariate Analysis
Evolution

Metagenomic analyses

FASTA manipulation
NGS: and manipulation
NGS: Indel Analysis

o=

Unnamed history

Unité Recherche Génomique Info

© Your history is empty. Click ‘Get Data’
on the left pane to start

The Galaxy team is a part of BX at Penn State.
NGS: SAM Tools This project is supported in part by NSF, NHGRI, and the Huck Institutes of the Life
FastX Toolkit

MAPHITS
S-MART

Workflows

http://urqi.versailles.inra.fr/qalaxy/

'“4‘
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ZURGI

2 Installation of URGI Galaxy

Galaxy is installed on URGI cluster with:

o CPU: 704 (Intel Xeon)
o RAM max: 96 Gb per job
o Storage: 60 Tb

Using Sun Grid Engine (for job managment) and a
PostgreSQL Database (for Galaxy).
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Return to
homepage

Tools

Get Data

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group
Convert Formats
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Dis Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution

Metagenomic ses
FASTA manipulation
NGS: and manipulation
NGS: Mapping

NGS: SAM Tools

NGS: Peak Calling
RgData

Rg Simulate

Rg Visualise

Rg Model Data

MyTools

Workflows

Tools

URGI Team

Homepage presentation

Managment
— of Galaxy

History

History | Options + |

URGI - Centre de Recherche de Versailles-Grignon, Route de Saint Cyr, 78026 Versailles - FRANCE

Unité Recherche Génomique Info

http://urgi.versailles.inra.fr,

(V1S Q=

IU nnamed history

Io Your history is empty. Click ‘Get Data’
on the left pane to start




How to upload your data ?

a. Tools — Get Data — Upload File

Tools ™4

om your computer

Upload File

File Format:

(s < s b. Choice of file format

= UCSC Test table browser

BX main browser

Get Microbial Data

BioMart Central server

BioMart Test server

Flymine server
Flymine test server
modMine server

Ratmine server

Wormbase server

Wormbase test server

EuPathDB server
EncodeDB at NHGRI

EpiGRAPH server

EpiGRAPH test server

HbVar Human Hemoglobin
Variants and Thalassemias
Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group
Convert Formats

Extract Features

Fetch Sequences

Fetch Alignments
Get Genomic Scores

Anarata an Ranamins Intaruale

UCSC Archaea table browser

GrameneMart Central server

Which format? See help below

=] «—— C. Browse your files

URLText:

Here you may specify a list of URLSs (one per line) or paste the contents of a file
Convert spaces to tabs:

Jves
Use this option if you are entering intervals by hand.

Genome:
[Click to Search or Select Build

d. Execute

| Execute | <

Help

History (Options + |

IS & =]

Unnamed history

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

Auto-detect

The system will attempt to detect Axt, Fasta, Fastqsolexa, Gff, Gff3, Html, Lav, Maf, Tabular, Wiggle, Bed and Interval (Bed with headers) formats. If your file is not detected properly as one of the known formats,
itmost likely means that it has some format problems (e.g., different number of columns on different rows). You can still coerce the system to set your data to the format you think it should be. You can also
upload compressed files, which will automatically be decompressed.

Abl

Abinary sequence file in 'abl1’ format with a ".ab1’ file extension. You must manually select this 'File Format' when uploading the file.

Axt

blastz pairwise alignment format. Each alignment block in an axt file contains three lines: a summary line and 2 sequence lines. Blocks are separated from one another by blank lines. The summary line
contains chromosomal position and size information about the alignment. It consists of 9 required fields.

Bam

A binary file compressed in the BGZF format with a "bam' file extension.
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-_ Galaxy

Tools

How to upload your data ?

Analyze Data Workflow Data Libraries Help User

Get Data

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group
Convert Formats
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Display Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution

Metagenomic analyses
FASTA manipulation
NGS: and manipulation
NGS: Mapping

NGS: SAM Tools

NGS: Peak Calling
RgData

Rg Simulate

Rg Visualise

Rg Model Data

MyTools

Workflows

i

il

0 Your upload has been queued. History entries that are still uploading will be blue, and turn green upon completion.
Please do not use your browser's "stop” or "reload" buttons until the upload is complete, or it may be interrupted.

You may safely continue to use Galaxy while the upload is in progress. Using "stop” and “reload" on pages other than Galaxy is also safe.

History | Options + |

= :

Unnamed history

I _, 2:Genome Tomatefasta @ (/

Waiting > [Csewmomusin  ®0x

Ongoing > I‘_,Z:Genome Tomatefasta @ (/
Finished — Error > |osewmomusn o0 x
Finished — OK > | 3:cenome Tomaterasta @ ¢ ¢
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How to use a tool ?

a. Choose a tool from the list

Tools

Get Data

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group
Convert Formats
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Dis Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution

Metagenomic analyses

= Megablast compare short reads
against htgs, nt, and wgs databases

NGS: SAM Tools
NGS: Peak Calling
Rg Data

Rg Simulate

Rg Visualise

Rg Model Data
MyTools

Workflows

Map with Bowtie for lllumina

Will you select a reference genome from your history or use a built-in index?: —\
v

| Use a built-in index
Built-ins were indexed using default options

Select a reference genome:

L)

if your genome of interest is not listed - contact Galaxy team
Is this library mate-paired?:
| Single-end v |

FASTQ file:

, b. Set options
» R and parameters

Must have Sanger-scaled quality values with ASCII offset 33

Bowtie settings to use:

| Commonly used |v|
For most mapping needs use Commonly used settings. If you want full control use Full parameter list

Suppress the header in the output SAM file:

@

Bowtie produces SAM with several lines of header information by default _/

| Brecue | 4 c. Execute Help
What it does

Bowtie is a short read aligner designed to be ultrafast and memory-efficient. It is developed by Ben Langmead and Cole Trapnell. Please cite: Langmead B, Trapnell C, Pop M, Salzberg SL. Ultrafast and
memory-efficient alignment of short DNA sequences to the human genome. Genome Biology 10:R25.

Know what you are doing

There is no such thing (yet) as an automated gearshift in short read mapping. Itis all like stick-shift driving in San Francisco. In other words = running this tool with default parameters will probably not give
you meaningful results. A way to deal with this is to understand the parameters by carefully reading the documentation and experimenting. Fortunately, Galaxy makes experimenting easy.

Input formats

Bowtie accepts files in Sanger FASTQ format. Use the FASTQ Groomer to prepare your files.

Outputs

The outputis in SAM format, and has the following columns:

Colum Description
1 ONANE Query (pair) NAME
2 FIA6  hitwice FIAG

JINQA  Colloque EPGV 2011, Monsatir, Tunisie
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Unnamed history

© Your history is empty. Click ‘Get Data’
on the left pane to start
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Workflow Shared Data Admin Help User

Tools | Options + |

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group
Convert Formats

Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Wavelet Analysis
Graph/Display Data
Regional Variation

Muitiple regression
Multivariate Analysis
Evolution

Metagenomic analyses
FASTA manipulation

NGS: and manipulation
NGS: Mapping

NGS: Indel Analysis

NGS: Expression Analysis
NGS: SAM Tools

NGS: Peak Calling
SNP/WGA: Data; Filters
SNP/WGA: QC: LD: Plots
SNP/WGA: Statistical Models
Human Genome Variation
URGI Mapping BES

URGI Others Tools
MAPHITS

SMART

» Get Letter Distribution Calculate
distribution for each nucleotide per
position for all short reads
(S-MART)

Workflows

i

a

rercentage

40 60 80 100

20

®ZO-HO>

History | Options + |
CIS] Q=
Smart

27: Get Letter Distribution ol
data 21

26: Get Letter Distributionon ® {J 3¢
data 21

25: Get Letter Distributionon @& { $%
data 21

21: ® ()R
Jeu essai s 7 1 sequence.fastq

10 15 20 o5 30 35
Position on the read

SMART - Get Letter Distribution
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zUral Background and
objectives of the pipeline

= Objectives:

Detect a set of SNPs between various species of Grape
after mapping short reads against a reference genome.

= Data:
. Muscares : 6 genotypes
. GrapeReSeq : 16 genotypes

Short reads are in paired-ends with 76, 101 or 114 bp
(lllumina GAll).

[> Other projects are also in progress with others species.
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MAPHITS: Resume

Csmrier| smrmz =
' E . Tablet View
\_ - @ ) ‘\\ VAN .//,
INPUT FILES @ ? e
1
1
0oo |® S
000 EXPORT TO
000 g
o000

PREPROCESSING TOOLS

POSTPOCESSING TOOLS

MAPHiIiTS WORKFLOW
f
BWA
® Bowtie

~
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MAPHITS Development Tools

= Optimization tools: \
Time Saving: 10x average !
BWA in parallel Exemple:
SAM-to-BAM in parallel = Before: 11 -12 hours

= Now: 1-2hours
Fewer Ressources Required !
Exemple:

= Before: 1 big jobin 1

cluster node
= Now: N little jobs in N

\ cluster nodes /
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2 MAPHITS Development Tools
* Preprocessing tools:
Remove duplicated short-reads
Remove short reads not in paired-ends

Remove short reads > ‘N'%
Remove informations in each FASTA file header

= Postprocessing tools:
Count multiple hits from the results of BWA
Extract short reads from SAM file
VarScan compare (multiple files)
VarScan filter
VarScan to Gff3

T i
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MAPHITS Development Tools

Extract SNPs with flanks 5’ and 3’

Reference SNP

Keep SNPs without other SNPs in an
interval

N

Extract to Fasta File

Reference l

Good ! Not Good...

Keep SNPs without ‘N’ in an interval

Remove sequences > ‘N’ % or ‘GC’ %

Reference l

Good ! Not Good...

> seq />seq1 )

ACTGACTGAC ACTGACTGAC
- — -

> seq?2 0%

TGACNNNNNN N

>seqs ... \>seq3 ... -
Before (Fasta) After (Fasta)

'INQA  Colloque EPGV 2011, Monsatir, Tunisie

BRAS Marc - marc.bras@yversailles.inra.fr 16
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MAPHITS Development Tools

Select multiple SNPs at the same Select SNPs in two groups of short
position reads
A A SNP SNP
Referenc Reference

ot -

VarScan compare (intersection, merge or unique)

—

Intersection Merge Unique in F2

M

“i
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MAPHITS Development Tools

Get SNPs distribution by chromosome Give conscensus nucleotides (with
different VarScan analysis)

VarScan File
VarScan Files

6 8 10 12

Number of SNPs.

HTML File

4

INRA - URGI Team

[

T T Ty T oy T P v iy T i Pt MAPHITS Genotype Card
50 2172150 5243550 8314950 11566250 14997350 18428450 21859550
Position in Reference Ref || Position || RefAllele || Trayshed | VitisRotundifolia | Regale_run2 || Regale_runl || Fry | Carlos | Consensus
=1 chri8 | 801 G T T G G T T NA
o2 chri8 || 807 C T T C C T T NA
. chrig | 977 A A A A A A T NA
s chri8 | 1060 T T T T T T A NA
G ra p h Ch r2 g chr8 | 1751 A A A A A A G NA
ER chr8 | 1752 A A A A A A T NA
o chr18 | 1786 A A A A A A G NA
s custerze . chri8 | 1890 T T T T T T G NA
50 1770750 4274550 6778350 9282150 11932550 14729550 17526550 chri8 | 2586 T T T T T T G NA
w0 ition i chr18 | 2591 T G G T T T G NA
Y chri8 || 4499 A G [ G G G G G6ls
] chri8 | 4534 T A A A T A A NA
22 chri8 || 4585 G C G C G C C NA
H G ra p h C h r'3 chrlg | d612 C T C T T T C NA
E o chri8 | 4618 T C T C C c C NA
chrl8 || 4665 A G G G G G G Gl
! u chri8 || 4754 T G © © G © © celb
° chri8 || 4785 C A C A A A A NA
50 1823750 4402450 6981150 9550850 12289550 15170250 18050950 =TI ) i S S S S S S 73
Position in Reference
chri8 || 4824 A T T T T T T T6l6
chr1g | 4910 A G G G A A G NA

“i
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]NRA URGI Team

B.3. MAPHITS Develo

pment Tools

MAPHITS Genotype Card

| Ref || Position | RefAllele | Trayshed | Vitis-Rotundifolia | Regale_run2 | Regale runl || Fry || Carlos | Consensus |
lchr18 | 801 | G || T | T [ G [ G LT JL T || NA |
chri8 | 807 | C | T | T [ C | C LT || T || NA |
lchr18 | 977 || A || A | A [ A [ A LA JL T || NA |
lchri8 | 1060 | T | T | T I T | T LT || A | NA |
lchri8 | 1751 | A | A | A I A | A LA | G || NA |
lchri8 | 1752 | A | A | A I A I A LA | T || NA |
lchr18 | 1786 | A | A | A | A I A LA | G || NA |
lchr18 | 1890 | T | T | T | T I T LT | G || NA |
lchr18 | 2586 | T | T | T I T I T LT | G || NA |
chri8 || 2591 T G G T [l T | T || G

lchri8 | 4499 | A | G | G I G I G LG | G

(chri8 | 4534 | T || A | A | A I T LA || A

(chri8 | 4585 | G | C | G | C I G Lc | ¢

lchri8 | 4612 | C | T | C [ T [ T LT J C

(chri8 | 4618 | T | C | T | C I C L C |l C

lchri8 | 4665 | A || G | G I G I G LG | G

lchri8 | 4754 | T | C | C I C I C L€ J ¢

(chri8 | 4785 | C | A | C | A I A LA || A

|chri8 | 4813 || A || G | G | G || G Il ¢ || G G 6/6
|chri8 || 4824 || A | T || T | T I T | T || T || Té6 |
(chri8 | 4910 | A | G | G [ G | A LA Jl G || NA |

%}M}IN?A Colloque EPGV 2011, Monsatir, Tunisie - BRAS Marc - marc.bras@versailles.inra.fr 19
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New URGI Integrated tools

Tools | Options + |

MAPHITS
Test Manpuaion PREPROCESS TOOLS

. St Header fasta filter Remove all

Eowsc o informations in each header of
1(% guences

Fetch Alignments faSta ﬁ Ie .

Statistics Remove duplicate short reads

Reglonal Variation . Remove duplicate short reads for
b MAPHITS 5| biafies (>2Go)

Remove short reads notin
paired-ends

NGS: SAM Tools

fj:%.?“ Remove short reads not in
— paired-ends for big files (>2Go)

Remove short reads > N %

Remove short reads > N % for big
files (>2Go)

At

%HIN?A Colloque EPGV 2011, Monsatir, Tunisie - BRAS Marc - marc.bras@versailles.inra.fr 21
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C.2. New Integrated tools

Tools | Options + |
ﬁ\iﬂhﬁon
UncTos Barcode Splitter
e Clip adapter sequences
Fetch muences
it Collapse sequences
Operate on Genomic Intervals
Wavelet Analysis COmQute gually statistics
Redons vt FASTX-Toolkit FASTA Width formatter
—— v FASTQ to FASTA converter
FASTA manipulation
—°°—°"—:z:m:1“”‘:;y Filter by quality
e Mask nucleotides (based on
SMART quality)
Quality format converter (ASCII-
Numeric)
s Remove sequencing artifacts

Colloque EPGV 2011, Monsatir, Tunisie - BRAS Marc - marc.bras@versailles.inra.fr 22
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New Others URGI

Integrated tools

Access to URGI
Information System
via BioMart software

..........................

» Upload File from your computer
= UCSC Main table browser

= UCSC Testtable browser

s UCSC Archaea table browser
» BX main browser

= Get Microbial Data

= BioMart Central server

= BioMart INRA URGI Gnpls

BioMart
URGI
Gnpls

s CBI Rice Mart rice mart

= GrameneMart Central server

w
(5 new | 8

| ZURGI |

GnpIS advanced search

Dataset
[None selected]

[- CHOOSE DATABASE -

M

“i
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zyral New Others URGI
Integrated tools

Tools | Options + |

Text Maripuiation S-MART
FILES CONVERTER

o Bed -> Csv Convert Bed File to
Csv File.

e« Bed -> GN2 Convert Bed File to
G2 File.

e S-MART s Bed -> Gff3 Convert Bed File to

Metagenomic analyses Gm Hle.

* Bed -> Sam Convert Bed File to
Sam File.

« Blast(-m 8) -> Csv Convert Blast
(-m 8) Flle to Csv File.

= Blast (-m 8) -> Gff2 Convernt Blast
(-m 8) File to GIf2 File.




pIVC New Others URGI
Integrated tools
What can | do with all this RNA-Seq data ?

S-MART:

o is a set of independant tools
o works on a standard PC and with Galaxy
o can be installed and used easily

Use S-MART for data manipulation, data visualization,
differential expression, ...

Link: http://urqgi.versailles.inra.fr/Tools/S-MART
Contact: matthias.zytnicki@versailles.inra.fr

‘Q'Hﬂi‘lN?A Colloque EPGV 2011, Monsatir, Tunisie - BRAS Marc - marc.bras@versailles.inra.fr 25
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MAPHITS: Build

Input dataset 2 Map with BWA in parallel ¢
i SAM-to-BAM in parallel
output Short Reads File 1 pal %
Short Reads File 2 Reference File Generate pileup fo big files x
VarScan %
Reference File SAM File Select the BAM file to generate the pileup
Input dataset = file for Pileup File
outputLOG (tabular) outputlLOG (tabular)
output Select a reference genome log (tabular) ®
outputNEW_REF (fasta) outputRES (bam) ®
outputl (tabular) ® output (tabular) ®
outputRES (sam) &®
Input dataset x
output

Input Files BWA SAM to Generate VarScan

in BAMin T Pileup

parallel parallel

|-

MAPHITS is build using the graphical interface of Galaxy.

#BINR\  colloque EPGV 2011, Monsatir, Tunisie - BRAS Marc - marc.bras@versailles.inra.fr 26
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MAPHITS: Build

Input dataset x®

output
Input dataset P-4
output

Input dataset x
output

Map with BWA in paraliel $8
Short Reads File 1
Short Reads File 2

Reference File

outputLOG (tabular)
outputNEW_REF (fasta)
outputRES (sam) &®

SAM-to-BAM in paraliel $¢
Reference File

SAM File

outputLOG (tabular)

outputRES (bam) ®

Generate pileup fo big files b3

Select the BAM file to generate the pileup
file for

Select a reference genome

outputl (tabular) &

VarScan

Pileup File

|og(,anu]a,]

output (tabular)

®

®
®

I\

Input Files

r

If you want
you can add

BWA
in
parallel

SAM to
BAM in
parallel

Generate
Pileup

some
preprocessing
tools ...

. J

... Or some
postprocessing tools

#UINR\  Colloque EPGV 2011, Monsatir, Tunisie - BRAS Marc - marc.bras@versailles.inra.fr 27




<
L‘%T\’GI

MAPHITS: Build

Input dataset x®
output
Input dataset
output
Input dataset x

lap with BWA in paraliel

Input Files

[ Bowtie ]> ral

SAM-to-BAM in parallel $g

Reference File

SAM File

outputLOG (tabular)

outputRES (bam) ®

Generate pileup fo big files P
Select the BAM file to generate the pileup
file for

Select a reference genome

outputl (tabular)

&

VarScan

Pileup File

|og(,anu|a,]

output (tabular)

®

&®

&®

SAM to
BAM in
parallel

Generate

Pileup

VarScan

7

You can remove one tool and replace it by an other tool

very quickly.

et

H
45
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MAPHITS: Launch

Running workflow "MAPHITS Parallel (paired)"

r
1 Step 1: Input dataset
1

| Reference File (fasta) STE P1

| o e o o o o o =l
[ e 1
: Step 2: Input dataset :
1 1
1 Short Reads File 1 (fastq) 1
! STEP 2 |
LT T T ‘:
1

1 Short Reads Flle 2 (fastq) :
! STEP 3 |
L T T L T e L T L e =l

1

1 Type of Short Reads STE P 4
: Paired-ends

| Short Reads File 1

: Output dataset ‘output’ from step 2

I Short Reads File 2
1 Output dataset 'output’ from step 3

1
1 Reference Flle
: Output dataset ‘output’ from step 1

: Use default parameters for Bwa
: No

! Maximum edit distance If the value is INT, or the fraction of missing alignments given 2% uniform base error rate it FLOAT. In the latter case, the maximum edit distance Is automatically chosen

<« Parameter

Maximum number of gap extensions (-e)
-1

Disallow long deletion within [value] bp towards the 3'-end (-d) (Ru n workfl OW)
16
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MAPHITS: Launch

Workflow Shared Data User

Analyze Data

Help

Tools
Lonvert Formats

Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Wavelet Analysis
Graph/Display Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution

Metagenomic analyses
FASTA manipulation

NGS: QC and manipulation
NGS: Indel Analysis

NGS: SAM Tools

FastX Toolkit

MAPHITS

S-MART

Workflows

= Trim And Compare ALL Short
Reads (paired)

= MAPHITS Not Parallel (single)
= MAPHITS Not Parallel
= MAPHITS Parallel (single)
= MAPHITS Parallel (paired)

= Trim And Compare EPGV Short
Reads (paired)

= All workflows

aired

'“4‘

| Options « |

T3

Successfully ran workflow "MAPHITS Not Parallel (paired)", the following datasets have been added to the queue.
1: Genome.fasta
: SR_1.fastq
: SR_2.fastq
: [HeaderFastaFilter] Output Fasta File

: [MAPHITS] SAM file

: [MAPHITS] PILEUP file

2
3
4
5
6: [MAPHITS] BAM file
7
8: [MAPHITS] RESUME file
9

: [MAPHITS] VARSCAN file

p
When you run the workflow, this
message appears !

U J
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History | Options «

V1S ZIE
Workshop 6

&2 9: [MAPHITS] VARSCAN @& {
file

@R

&2 8: [MAPHITS] RESUME
file

I@ 7: [MAPHITS] PILEUP file® ) ¢

Is\‘; 6: [MAPHITS] BAM file @ {

I@ 5: [MAPHITS] SAM file ® § %
&2 4: [HeaderFastaFilter] ® { %

»| § Output Fasta File
I 3: SR 2.fastq LOW/IPS
IZ: SR 1.fastq ® ) R
I 1: Genome.fasta @ R
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MAPHITS: Launch

- Galaxy Analyze Data =~ Workflow  Shared Data Help  User
Tools | Options + | History | Options + |
el Successfully ran workflow "MAPHITS Not Parallel (paired)", the following datasets have been added to the queue. o
Extract Features Q= 7=
Fetch Sequences 1: Genome.fasta Workshop 6
Fetch Alignments 2: SR_1.fastq
Get Genomic Scores 3 SR 2 fast @ 9: [MAPHITS] VARSCAN @& {J %
Operate on Genomic Intervals D] file
Statistics 4: [HeaderFastaFilter] Output Fasta File © 8 [MAPHITS] RESUME @ { %
Wavelet Analysls 5: [MAPHITS] SAM file file
Graph/Display Data -~ )
Regional Variation AL L & 7: [MAPHITS] PILEUP file ® { %
Multiple regression 7: [MAPHITS] PILEUP file

1 ) ' 32 6: [MAPHITS] BAM file @ {§ %
Multivariate Analysis 8: [MAPHITS] RESUME file )
Evolution "™ - al
e 9: [MAPHITS] VARSCAN file ﬂ & 5:[MAPHITS] SAM file ® § X

FASTA manipulation

NGS: QC and manipulation
NGS: Indel Analysis

NGS: SAM Tools

FastX Toolkit

MAPHITS

S-MART

Workflows

= Trim And Compare ALL Short
Reads (paired)

= MAPHITS Not Parallel (single)
= MAPHITS Not Parallel (paired)
= MAPHITS Parallel (single)
= MAPHITS Parallel (paired

= Trim And Compare EPGV Short
Reads (paired)

= All workflows

/> g=

VarScan results /

Generate Pileup
SAM-to-BAM

BWA

PreProcessing tool

Input files

oo 4: [HeaderFastaFilter] & {/

utgut Fasta File

3: SR 2.fastq IO/
Iz: SR 1.fastq @ R
I 1: Genome.fasta @ R
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Shared Workflows

Published Workflows
\search ©, | Advanced Search
Name Annotation
MAPHITS Parallel (paired) Workflow of SNPs detection, in parallel, for paired-end short reads.

Trim And Compare EPGV Short Reads

(paired)
Trim And Compare ALL Short Reads This workflow can filter your short reads (remove short reads with ‘N’ and short reads not in paired-ends) and
(paired) generates graphs before and after this...

Some workflows are available for logged users in ‘Shared
Data’ and ‘Published Workflows’ section.
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Shared your History

If a user wants to share its results with other users or a
specific user, it's possible !

Published Histories

search “& | Advanced Search

Name Annotation

VarScan compare Muscares

varscan compare Muscares v2

All this histories are in ‘Shared Data’ and ‘Published
Histories’.

iy
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Shared Data

" In Shared Data Data Libraries

and ‘Data

Libraries’ section, 'search | @, |Advanced Search
logged users can

see 1 directory Name !

per Proiect. grapereseq

magictomsnps

= Users can only
see their projects. | ™===
poplar

il
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Shared Data

Data Library “grapereseq”

Name

p [ shortreads v All short reads ]

VWinifera v5.1 chr 05Jan2010.fasta v 4 Reference Genome ]

For selected items: | Import int

They can import their data into the history quickly.

:> Usefull for NGS !
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Perspectives

,‘;,!
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Z URGI -
“w Perspectives

» Add new tools (all tools used in all our
pipelines)

» Link Galaxy to a visualization software
(Gbrowse 2, Tablet, GenomeView, ...)

» Application Note in progress (2011)
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