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An integrated environment for: 
 

 
 

MICROSCOPE	
  -­‐OMICS	
  

Ø Microbial genome (re)annotation 
Ø Comparative analyses 
Ø  Function and biological process 

predictions 
 

Ø  Expression and evolutionary 
studies by NGS data integration 

 

First publication in 2006 
=> Synteny maps & curation of 
gene function 

Release 1 in 2009 
=> Comparative genomics 
tools & gene carts 

Release 2 in 2013 
=> Curation and analysis of 
metabolic data  

Static view of 
the genome 

Dynamic view of 
the cell 
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v  > 30 bioinformatics 
methods  

v  Continuous integration 
of genomic data 

v  Analysis of 3 genome a 
day in 2013 

 
 
 
 
 

v  Data organization and 
persistence in MySQL 

v  One KB instance for all 
projects 

v  >3000 genomes in 
PkGDB and PGDB in 
MicroCyc  

 
 
 
 

v  Knowledge exploration 
and human expertise 

 
v  Analysis tools for 

comparative genomics 
and metabolism 
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A shared structure for integrated tools… 

PALOMA - Polymorphism Analyses in Light Of MAssive DNA sequencing 
 
 
TAMARA - Transcriptome Analyses based on MAssive sequencing of RnAs  

- Microscope Tools To Handle Nextgen Sequencing Data - 



- The PALOMA Pipeline Detailed - 

	
  1	
  -­‐	
  Reads	
  Mapping	
  
	
  SSAHA2	
  

2	
  -­‐	
  Load	
  raw	
  data	
  
in	
  database	
  
MapDB	
  

3	
  -­‐	
  Events	
  calling	
  
(SNPs	
  and	
  Indels)	
  

SNiPer	
  

Ø  SNiPER implementation : 
§  Trim low quality 3’ ends of reads 
§  Take into account strand bias that occurs during sequencing stage 
§  Can be rerun in seconds (if mapping info are already stored) 
§  All in one portable software & database “downloadable” 

Ø  SNiPer results directly linked to genome annotations 

Ø  SNiPer efficiency (Collab. INRA-LIPM C. Masson & D. Capela) 
9 evolved clones => about 490 mutations detected 
151 have been tested (PCR) => 147 (97%) were validated	
  



Extract of the initial Prokaryotic Genome DataBase	



- Evolution Data Storage Into The Relational Database PKGDB - 
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Exploration of PALOMA results   

hVps://www.genoscope.cns.fr/agc/microscope	
  

•	
  19	
  projects	
  
•	
  477	
  evolved	
  
clones	
  



- A Dedicated Query Interface : « SNPs / InDels » - 

Analysis:	
   Comparative    	
   Parallelism	
   Graphical	
  •	
  
Plot the mutations on a 
circular representation of 
the reference genome Find a set of mutations 

present in some organisms 
and absent from others 

Identify genetic polymorphisms shared by 
several clones in different lineages	
  



Genomic Objects Evolved clones are 
grouped by lineage 

Ø  Mutations are replaced in a genomic and functional context : 

x 5’ 3’ 
end begin 

Mut 
Upstream gene Downstream gene 

Ø  The dynamics of genomic changes can easily be drawn during the 
studied evolutionary time 

- A Dedicated Query Interface : « SNPs / InDels » - 



- Some Variants Discovery Projects - 

•  Experimental Evolution 
•  EvoGeno: Escherichia coli B REL606 (12 lineages, 170 clones) 
•  SYMPA: Chimaeric Ralstonia Solanacearum GMI1000 including Nod plasmid 

from Cupriavidus taiwanensis LMG1924 (3 lineages, 80 clones) 
•  SHAPE: Continuity of SYMPA project (24 clones + 27 pools of 20 clones) 
•  PutidaEvolScope: Pseudomonas putida KT2440 (WT + 3 engineered mutants) 

•  Natural Evolution 
•  MyctuEvolscope: Comparative genomics including various mycobacteria (5 

clones) 
•  FrancisellaScope: Evolution of Francisella tularensis clones (30 clones) 

•  Strains Profiling 
•  Mycoplasma sp. (10 clones) 
•  Legionella sp. (5 clones) 

•  Resequencing Projects 
•  Pseudomonas putida KT2440 
 


