
 A L I M E N T A T I O N                     
  A G R I C U L T U R E 

   E N V I R O N N E M E N T BRAS Marc 
Colloque EPGV 2011 – Monastir, Tunisie 

Development of a workflow for 
SNPs detection in grapevine 

species: MAPHiTS  
 

-> Integration of MAPHiTS in Galaxy 

@!

Friday 

Galaxy is an open, web-based platform for 
accessible, reproducible and transparent 

computational biomedical research. 

&!
Enacting Taverna Workflows through Galaxy, 11:55-12:05, BOSC, Marco Roos 

Applying Visual Analytics to Extend the Genome Browser from Visualization Tool to Analysis Tool,  
   14:50-15:10, BOSC, Jeremy Goecks 

Enabling NGS Analysis with(out) the Infrastructure, 12:0512:15, BOSC, Enis Afgan 

Enacting Taverna Workflows through Galaxy, 12:15-12:40, Tech Track, Kostas Karasavvas 

SymD server: a platform for detecting internally symmetric protein Structures, Poster, 12:40-14:30,  
   V7, Chin-Hsien (Emily) Tai, et al. 

Statistical Tests for Detecting Differential RNA-Transcript Expression from Read Counts, Poster,  
   12:40-14:30, J43, Phillipp Drewe, et al. 

NGS Best Practices through Galaxy: Cloud-based variant discovery with visual analytics, Tech Track,  
   10:45-11:10, Daniel Blankenberg 

From Sets to Graphs: Towards a Realistic Enrichment Analysis of Transcriptomic Systems, 
   Proceedings Track, 12:15-12:40, Ludwig Geistlinger 

CADDSuite: A flexible and open framework and workflow system  for computer-aided drug design, 
   Poster, 12:40-14:30, Z04, Marcel Schumann and Marc Röttig 

Genomics for Non-Model Organisms, a Galaxy organized workshop, 14:30-16:25 
    Using RAD-seq for genomic and transcriptomic studies of non-model organisms, Julian Catchen 

    Using RNA-seq for gene annotation, quantitation, and function in non-model organisms,  
      Jeremy Goecks 

   SNP detection in grapevine (working title), Marc Bras 

   Repeatable plant pathology bioinformatic analysis: not everything is NGS data, Peter Cock 

Oqtans: A Galaxy-integrated workflow for Quantitative Transcriptome Analysis from NGS data, 
   Tech Track, 14:30-14:55, Géraldine Jean and Sebastian Schultheiss 

EMBOSS: New developments and extended data access, Tech Track, 14:30-14:55, Peter Rice 

The Galaxy Track Browser: Transforming the Genome Browser from Visualization Tool to Analysis  
   Tool, Tech Track, 16:00-16:25, Jeremy Goecks 

M
onday 

Sa 
Tuesday 

http://usegalaxy.org http://getgalaxy.org 
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A. Galaxy Presentation 
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http://urgi.versailles.inra.fr/galaxy/ 

A.1. Galaxy Homepage 
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A.2. Installation of URGI Galaxy 
 
Galaxy is installed on URGI cluster with: 

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

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

Tools 
Managment 
of Galaxy 

A.3. Homepage presentation 
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b. Choice of file format 

c. Browse your files 

d. Execute 

a. Tools → Get Data → Upload File 

Help 

A.4. How to upload your data ? 
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Finished → Error 

Finished → OK 

Ongoing 

Waiting 

A.4. How to upload your data ? 
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a. Choose a tool from the list 

b. Set options 
and parameters 

c. Execute Help 

A.5. How to use a tool ? 
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SMART - Get Letter Distribution 

A.6. Example 
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A.6. Example 

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

SMART - Get Letter Distribution 
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B. MAPHiTS Presentation 
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B.1. 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 
(Illumina GAII). 
 

   Other projects are also in progress with others species. 
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B.2. MAPHiTS: Resume 

BWA 
 

Bowtie 

SAM to 
BAM 

 

Genrerate 
Pileup 

 
VarScan 

GnpSNP 
Database 

 
Tablet 

Genome 
View 

MAPHiTS WORKFLOW 

VIEWER 

EXPORT TO 

S.R. File 1 S.R. File 2 

Reference 

INPUT FILES 

1 

PREPROCESSING TOOLS 

2

3

POSTPOCESSING TOOLS 

4 

5 
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B.3. MAPHiTS Development Tools 

§  Optimization tools: 
  

§  BWA in parallel 
§  SAM-to-BAM in parallel 

Time Saving: 10x average ! 
 
Exemple: 

§  Before: 11 -12 hours 
§  Now:     1 - 2 hours 

Fewer Ressources Required ! 
 
Exemple: 

§  Before: 1 big job in 1 
cluster node 

§  Now: N little jobs in N 
cluster nodes 
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B.3. 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 
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B.3. MAPHiTS Development Tools 

16 

Extract SNPs with flanks 5’ and 3’ Keep SNPs without other SNPs in an 
interval 

Keep SNPs without ‘N’ in an interval Remove sequences > ‘N’ % or ‘GC’ % 

SNP Reference 

5’ 3’ 

Extract to Fasta File 

Reference 

Good ! Not Good… 

Reference 

Good ! Not Good… 

NNNNNNN 

Before (Fasta) After (Fasta) 

> seq1 
ACTGACTGAC
G 
 
 
> seq3 … 

> seq1 
ACTGACTGAC
G 
> seq2 
TGACNNNNNN 
> seq3 … 

0% 
N 
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B.3. MAPHiTS Development Tools 
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Select multiple SNPs at the same 
position 

Reference 
A A

T 
T 

C

Select SNPs in two groups of short 
reads 

Reference 
SNP 

VarScan compare (intersection, merge or unique) 

Merge Intersection Unique in F2 

F1                        F2 F1                         F2 F1                         F2 

SNP 
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B.3. MAPHiTS Development Tools 

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

VarScan Files 

HTML File 

VarScan File 

Graph chr1 

Graph chr2 

Graph chr3 
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B.3. MAPHiTS Development Tools 
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C. MAPHiTS in Galaxy 
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C.2. New URGI Integrated tools 

MAPHiTS 
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C.2. New Integrated tools 

FASTX-Toolkit 
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C.2. New Others URGI 
Integrated tools 

BioMart 
URGI 
GnpIs 

Access to URGI 
Information System 

via BioMart software 
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C.2. New Others URGI 
Integrated tools 

S-MART 
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C.2. New Others URGI 
Integrated tools 
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What can I do with all this RNA-Seq data ? 
 

S-MART: 
q  is a set of independant tools 
q  works on a standard PC and with Galaxy 
q  can be installed and used easily 

 
Use S-MART for data manipulation, data visualization, 
differential expression, … 
 
Link:   http://urgi.versailles.inra.fr/Tools/S-MART 
Contact:  matthias.zytnicki@versailles.inra.fr 
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C.3. MAPHiTS: Build 

Input Files BWA 
in 

parallel 

SAM to 
BAM in 
parallel 

Generate 
Pileup 

VarScan + 

MAPHiTS is build using the graphical interface of Galaxy. 
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C.3. MAPHiTS: Build 

Input Files BWA 
in 

parallel 

SAM to 
BAM in 
parallel 

Generate 
Pileup 

VarScan + 

If you want 
you can add 

some 
preprocessing 

tools … 
… or some 

postprocessing tools 
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C.3. MAPHiTS: Build 

Input Files BWA 
in 

parallel 

SAM to 
BAM in 
parallel 

Generate 
Pileup 

VarScan + 

You can remove one tool and replace it by an other tool 
very quickly. 

Bowtie 
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C.4. MAPHiTS: Launch 

STEP 1 

STEP 2 

STEP 3 

STEP 4 

Parameter 
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C.4. MAPHiTS: Launch 

When you run the workflow, this 
message appears ! 

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



31 

C.4. MAPHiTS: Launch 

VarScan results 
 

Generate Pileup 
SAM-to-BAM 

 
BWA 

 
PreProcessing tool 

 
Input files 
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C.5. Shared Workflows 

 
Some workflows are available for logged users in ‘Shared 
Data’ and ‘Published Workflows’ section. 
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C.6. Shared your History 
If a user wants to share its results with other users or a 
specific user, it’s possible ! 
 
 
 
 
 
 
 
 
 
All this histories are in ‘Shared Data’ and ‘Published 
Histories’. 
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C.7. Shared Data 

§  In ‘Shared Data’ 
and ‘Data 
Libraries’ section, 
logged users can 
see 1 directory 
per Project. 

§  Users can only 
see their projects. 

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



35 

C.7. Shared Data 

They can import their data into the history quickly.  
 

 Usefull for NGS ! 

Reference Genome 

All short reads 
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D. Perspectives 
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D. Perspectives 

Ø Add new tools (all tools used in all our 
pipelines) 

Ø Link Galaxy to a visualization software 
(Gbrowse 2, Tablet, GenomeView, …) 

Ø Application Note in progress (2011) 
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Friday 

Galaxy is an open, web-based platform for 
accessible, reproducible and transparent 

computational biomedical research. 

&!
Enacting Taverna Workflows through Galaxy, 11:55-12:05, BOSC, Marco Roos 

Applying Visual Analytics to Extend the Genome Browser from Visualization Tool to Analysis Tool,  
   14:50-15:10, BOSC, Jeremy Goecks 

Enabling NGS Analysis with(out) the Infrastructure, 12:0512:15, BOSC, Enis Afgan 

Enacting Taverna Workflows through Galaxy, 12:15-12:40, Tech Track, Kostas Karasavvas 

SymD server: a platform for detecting internally symmetric protein Structures, Poster, 12:40-14:30,  
   V7, Chin-Hsien (Emily) Tai, et al. 

Statistical Tests for Detecting Differential RNA-Transcript Expression from Read Counts, Poster,  
   12:40-14:30, J43, Phillipp Drewe, et al. 

NGS Best Practices through Galaxy: Cloud-based variant discovery with visual analytics, Tech Track,  
   10:45-11:10, Daniel Blankenberg 

From Sets to Graphs: Towards a Realistic Enrichment Analysis of Transcriptomic Systems, 
   Proceedings Track, 12:15-12:40, Ludwig Geistlinger 

CADDSuite: A flexible and open framework and workflow system  for computer-aided drug design, 
   Poster, 12:40-14:30, Z04, Marcel Schumann and Marc Röttig 

Genomics for Non-Model Organisms, a Galaxy organized workshop, 14:30-16:25 
    Using RAD-seq for genomic and transcriptomic studies of non-model organisms, Julian Catchen 

    Using RNA-seq for gene annotation, quantitation, and function in non-model organisms,  
      Jeremy Goecks 

   SNP detection in grapevine (working title), Marc Bras 

   Repeatable plant pathology bioinformatic analysis: not everything is NGS data, Peter Cock 

Oqtans: A Galaxy-integrated workflow for Quantitative Transcriptome Analysis from NGS data, 
   Tech Track, 14:30-14:55, Géraldine Jean and Sebastian Schultheiss 

EMBOSS: New developments and extended data access, Tech Track, 14:30-14:55, Peter Rice 

The Galaxy Track Browser: Transforming the Genome Browser from Visualization Tool to Analysis  
   Tool, Tech Track, 16:00-16:25, Jeremy Goecks 

M
onday 

Sa 
Tuesday 

http://usegalaxy.org http://getgalaxy.org 
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Thank you for your attention !!! 


