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v  Research	
  Unit	
  	
  
Ø  INRA	
  unit	
  (French	
  Na>onal	
  Ins>tute	
  for	
  Agricultural	
  Research)	
  

Ø  Plant	
  breeding	
  and	
  Gene>cs	
  Department	
  

Ø  Strong	
  connexions	
  with	
  other	
  plant	
  INRA	
  departments	
  

Ø  URGI	
  Quality	
  Managment	
  System	
  (QMS)	
  cer>fied	
  iso	
  9001:2008	
  since	
  2012	
  

v  Bioinforma>c	
  plaRorm	
  

Ø  Member	
  of	
  the	
  French	
  Na>onal	
  Network	
  of	
  Bioinforma>c	
  PlaRorms	
  	
  

Ø  Member	
  of	
  the	
  French	
  Bioinforma>c	
  Infrastructure	
  (IBF)	
  

	
  

v  Research	
  
Ø  Data	
  integra>on	
  

Ø  Genome	
  structure	
  and	
  dynamics	
  

URGI: Unité de Recherche en Génomique-Info 
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Bioinformatic platform missions 

Develop	
  an	
  
Informa.on	
  System	
  

“GnpIS”	
  

• Databases	
  design	
  

• Annota>on	
  pipelines	
  	
  

• Data	
  mining	
  tools	
  

Manage	
  data	
  
for	
  large	
  

collabora.ve	
  
projects	
  	
  

• INRA	
  projects	
  

• ANR	
  projects	
  

• EU-­‐FP7	
  projects	
  

Maintain	
  a	
  
repository	
  for	
  
plant	
  and	
  pest	
  
genomic	
  and	
  
gene.c	
  data	
  

• Grapevine	
  (IGGP),	
  Wheat	
  (IWGSC)	
  

• Botry>s,	
  Leptosphaeria	
  

• INRA	
  research	
  programs	
  



joelle.amselem@versailles.inra.fr	
   04	
  

Steinbach	
  et	
  al.,	
  database,	
  2013	
  

hDps://urgi.versailles.inra.fr/gnpis	
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Integrative database 

Germplasm	
  

Organism	
  

Ontologies	
  

	
  

Aster	
  

Transcriptome	
  

Polymorphisms	
  

Sequences	
  

Gene>c	
  maps	
  

Phenotypes	
  

Gene>c	
  	
  

Resources	
  

Xref	
  

Interoperability	
  pivots	
  

Genome	
  
chado	
  

BioSeqFeature	
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GnpIS architecture 
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GnpIS architecture 
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GnpIS architecture 

Query DB 

External	
  

DB	
  

 

Data 
banks 

 

User 

files 

External	
  

DB	
  External	
  

DB	
  

Thematic 
Interfaces 

 

SNP, Maps, 

Genetic 

ressources, 

phenotypes, 

expression, … 

Intermine 
Biomart 

Gbrowse 
Cmap 

Quick search Integrative DB 
	
   S

e
a

rc
h

 
 

Blast 
SRS 

 

Data 
banks 

N
a

v
ig

a
ti

o
n

 

 
C

o
m

p
le

x
 q

u
e
ri

e
s

 

 

D
a

ta
 i
n

te
g

ra
ti

o
n

 
 



joelle.amselem@versailles.inra.fr	
   010	
  

GnpIs Champignons 

hDps://urgi.versailles.inra.fr/gnpis	
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GnpIs Champignons 

Genome	
  Annota.on	
  

Gene.c

Maps	
  

Polymorphisms	
  Phenotypes	
  

Gene.c	
  collec.ons	
  Gene.c	
  ressources	
  

Transcriptome	
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GMOD@URGI 

Bio::DB	
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Genome annotation pipelines  

and data workflows  
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Genome annotation pipelines 

Transposable	
  Elements	
  (TEs)	
  

Detec.on	
  &	
  Annota.on	
  Pipelines	
  

REPET	
  package	
  
hbp://urgi.versailles.inra.fr/Tools/REPET	
  



joelle.amselem@versailles.inra.fr	
   015	
  

Genome annotation pipelines 

Transposable	
  Elements	
  (TEs)	
  

Detec.on	
  &	
  Annota.on	
  Pipelines	
  

REPET	
  package	
  

hDp://urgi.versailles.inra.fr/Tools/REPET	
  

Gene	
  predic.on	
  

Eugene	
  (Species	
  training	
  @	
  URGI)	
  

hDp://eugene.toulouse.inra.fr/	
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Genome annotation pipelines 

Transposable	
  Elements	
  (TEs)	
  

Detec.on	
  &	
  Annota.on	
  Pipelines	
  

REPET	
  package	
  
hbp://urgi.versailles.inra.fr/Tools/REPET	
  

Gene	
  predic.on	
  

Eugene	
  (Species	
  training	
  @	
  URGI)	
  
hbp://eugene.toulouse.inra.fr/	
  

Gene	
  func.onal	
  annota.on	
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Genome annotation: dataflow and interoperability  

SeqFeature:Store 

Fast display  

Chado 

Data warehouse 

 
TE detection (REPET, hDp://urgi.versailles.inra.fr/Tools/REPET) 

 Gene prediction (Eugene, hDp://eugene.toulouse.inra.fr) 

 Functional annotation (FunAnnotPipe) 
 Refinement analyses (mapping EST, proteins) 

Comparative genomics 

Pipelines 
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Genome annotation: dataflow and interoperability  

SeqFeature:Store 
Fast display  

Chado 
Data warehouse 

Annotation pipelines : 
-  TE detection 

-  Gene prediction 

-  Functional annotation 

-  Refinement analyses 

Ref	
  =scaffold	
  

Ref	
  =	
  Predicted	
  protein	
  

Synteny	
  between	
  genomes	
  

GBrowse   

4	
  GGB_syn	
  

~50	
  GGB	
  

MySQL	
  

Alignment	
  data	
  

Gbrowse_Syn   
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Genome annotation: dataflow and interoperability  

SeqFeature:Store 
Fast display  

Chado 
Data warehouse 

Annotation pipelines : 
-  TE detection 

-  Gene prediction 

-  Functional annotation 

-  Refinement analyses 

Ref	
  =	
  supercon>g	
  

Ref	
  =	
  Predicted	
  protein	
  

Synteny	
  between	
  genomes	
  

GRS 

Genome Report System 
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Genome annotation: dataflow and interoperability  

SeqFeature:Store 
Fast display  

Chado 
Data warehouse 

Annotation pipelines : 
-  TE detection 

-  Gene prediction 

-  Functional annotation 

-  Refinement analyses 

Ref	
  =	
  supercon>g	
  

Ref	
  =	
  Predicted	
  protein	
  

Synteny	
  between	
  genomes	
  

Apollo : manual structural edition GRE : manual functional edition 

Edition 

4	
  Apollo	
  



joelle.amselem@versailles.inra.fr	
   021	
  

Genome annotation: dataflow and interoperability  

SeqFeature:Store 
Fast display  

Chado 
Data warehouse 

Annotation pipelines : 
-  TE detection 

-  Gene prediction 

-  Functional annotation 

-  Refinement analyses 

GRS :  
Genome Report System 

Ref	
  =	
  supercon>g	
  

Ref	
  =	
  Predicted	
  protein	
  

Synteny	
  between	
  genomes	
  

Apollo : manual 

structural edition 

GRE : manual functional 

edition 

Advanced search 
Biomart 

Galaxy 
Data mining 

 and analysis 

Quick search 
LuceneTM based 

Intermine 
Data 

integration 
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From                          scaffold annotation to... 
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...to Gene Domain Browser 

Gbrowse:	
  func.onal	
  domains,	
  Mo.fs	
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...to gene report 

Genome	
  Report	
  System	
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...to transcriptomic data 

GnpArray:Gene	
  card	
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Synteny: Mercator + Mavid based pipeline 

MySQL	
  

BIO:DB:	
  

SeqFeatureStore	
  
BIO:DB:	
  

SeqFeatureStore	
  
BIO:DB:	
  

SeqFeatureStore	
  

genomes sequences 
in multifasta format 
genomes sequences 
in multifasta format 

Genomes  

sequences 
(multifasta) 

C
D

S 
C
D

S 

Annotation  
files 

(GFF) 
C
D

S 

M
e
rca

to
r	
  

M
a
v
id
	
  

Orthologuous	
  	
  

cluster	
  

Alignment files 
(ALN) 

Parse+Load	
  

Load	
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Synteny: 

MySQL	
  

BIO:DB:	
  

SeqFeatureStore	
  
BIO:DB:	
  

SeqFeatureStore	
  
BIO:DB:	
  

SeqFeatureStore	
  

Leptosphaeria	
  species	
  complex	
  synteny	
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Data querying and browsing system 
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Quick	
  search:	
  whole	
  GnpIS	
  indexed	
  	
  	
  
Hibernate	
  search	
  +	
  LuceneTM	
  full-­‐featured	
  text	
  search	
  engine	
  library	
  

Genomes	
  DBs:	
  Chado:	
  8;	
  MySeqFeature:	
  5;	
  BioDbGFF:	
  5	
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Quick Search Results: structural annotation 

v  30	
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Quick Search Results: functional annotation 
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for	
  advanced	
  and	
  filtered	
  queries	
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Biomart for advanced and filtered queries 

Signal_pep.de	
  

	
  

Start<2	
  

End<30	
  

signalp	
  



joelle.amselem@versailles.inra.fr	
   034	
  

Biomart to query on functional annotation 

Signal_pep.de	
  

	
  

Start<2	
  

End<30	
  

Iprscan_annota.on	
  

Results	
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Biomart to query on functional annotation 

Link	
  to	
  GRS	
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Biomart: for GnpIS interoperability 
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Biomart: for GnpIS interoperability 
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                  ...to    
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                 ...to 
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Run Biomercator for 
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GnpIs Champignons 

	
  	
  

Mul.ple	
  sources	
  data	
  integra.on	
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Grape data integration 
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Marker search 
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Keyword search 
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Keyword search 
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Keyword search 
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                         wheat physical maps 
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                         wheat physical maps to 
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                      wheat physical maps to  
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Galaxy@URGI 
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                           @URGI hbps://urgi.versailles.inra.fr/galaxy2	
  

Pipelines:	
  	
  

MAPHiTS,	
  DEA	
  

	
  

S-­‐MART	
  toolbox	
  

getData	
  from	
  

URGI	
  BioMart	
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Galaxy workflows@URGI DEA 
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Galaxy workflows@URGI 

MAPHiTS: Mapping Analysis Pipeline for High-

Throughput Sequences 
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S-MART a toolbox to convert, merge, select, 
compare and visualize data 

Zytnicki	
  and	
  Quesneville,	
  

PLoS	
  One,	
  2011	
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Galaxy communication with BioMart 
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Biomart result: gene with signal peptide (putative 
secreted proteins) 
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Load Gene expression data from GnpIS transcriptome 

Load	
  Gene	
  	
  

expression	
  data	
  	
  

from	
  GnpIS	
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Biomart result: functional annotation with gene 
expression data 

Join	
  on	
  Gene	
  name	
  column	
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Result: expression level for genes with a signal peptide 
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                             @URGI 

Virtualization 

server 

 

 

 

 

 

 

 

The	
  past	
  

VM	
  
	
  

User	
  data	
  
Gridengine	
  

tools	
  
Libraries	
  

PostgresSql	
  

FAT	
  IMAGE	
  

HPC Cluster 

compute  

nodes 

Ø A	
  Virtual	
  vs	
  physical	
  	
  instance	
  	
  

Ø For	
  easier	
  monitoring	
  

Ø To	
  beber	
  adapt	
  memory,	
  cpu,	
  storage	
  

according	
  to	
  the	
  use	
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                           @URGI 

CONS	
  of	
  FAT	
  image	
  

Ø At	
  each	
  distribu.on	
  :	
  an	
  en.re	
  VM	
  crea.on	
  	
  

Ø Duplicated	
  applica.on,	
  dependencies,	
  ...	
  	
  

Ø Maintenance	
  issues	
  (backup,	
  size	
  ...)	
  

Virtualization 

server 

 

 

 

 

 

 

 

VM	
  
	
  

User	
  data	
  
Gridengine	
  

tools	
  
Libraries	
  

PostgresSql	
  

FAT	
  IMAGE	
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VM0 

 

 

 

 

                           @URGI 

NetApp 

(NFS) 

Tools 

Libraries 

User	
  data	
  

VM1	
  

CentOS	
  

	
  Gridengine	
  

Postgres	
  

python	
  

virtualenv 

	
  

Galaxy	
  

	
  

Postgres	
  DB	
  

Gridengine 

“SLIM” Image 
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                           @URGI 

NetApp 

(NFS) 

Tools 

Libraries 

User	
  data	
  

VM	
  

CentOS	
  

Gridengine	
  

Postgres	
  

python	
  

virtualenv 
Gridengine 

HPC Cluster 

Submission 

proxy node 

Job	
  submission	
  

“SLIM” Images 

VM 

 

 

 

 

	
  

Galaxy	
  

	
  

Postgres	
  DB	
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                           @URGI 

Tools 

Libraries 

User	
  data	
  

	
  

VM	
  

	
  

Next step: cloud 

Gridengine 
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