
Statistics 
• 1,900 user accounts / 300 active accounts per month 
• >2,900 genomes corresponding to >4,900 sequences 
• 2013: 593 new analyzed genomes 

4 genomes per day in 2014 
• 4,400 human-expertized annotations per month 
• More than 340 citations 

The MicroScope platform: from data integration to a rule-based system 
for massive and high-quality microbial genome annotation 

IT tools and concepts 

“MicroScope: an integrated microbial resource for the curation and comparative 
analysis of genomic and metabolic data”, Vallenet et al., Nucleic Acids Res., 2013 

MicroScope features 
• High throughput automatic (re)-annotation of microbial genomes  
• Expression and evolutionary studies by NGS data integration 
• Function and biological process predictions 
• Data exploration functionalities (comparative genomics, metabolism) 
• Tools to assist curators in the evaluation of all available data 
• Support to MicroScope users 
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• Genome annotation 

• Quantitative transcriptomics 

• Variant discovery 

• Metabolic network reconstruction 

• Pathway consistency checking 

• Searchable uniform metabolic resources 

• Scalable workflow management  

Applications 

RefSeq 

Sequencing NCBI/EBI files 

Annotation Rules 
Functional annotation rules 
UniRule: HAMAP + PIRSF + RuleBase 

Pathway Rules 
Consistency against biological processes 

Knowledge 
Base Rule Engine 
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- Java & Scala 
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Data Integration 

PkGDB 
Workflows 

BIRDS API 
(Java, Drools) 

 
BIRDS Database 

 (Hibernate, 
MySQL) 

JOB 

LSF, 
Slurm… 

Resource referential 

- Processing 
- Resources 
- Projects 

Manual  expert curation 

 Metabolic pathway 
 Models 
 Biological facts 

Primary 
Data 

Processing 
Data 

PkGDB 

rule "Set UniProt blast parameters" 

@BirdsRule( fsRule ) 

when 

 $trt : TreatmentSpecification( name == "blastUniProt" ) 

 $job : Job() 

then 

 JobResource jobResource = $job.getJobResource("Proteome");  

 $job.setParameterValue("-query", jobResource.getProperty("fastaFile"));  

 Project proj = $trt. getProject(); 
 $job.setParameterValue("-out", proj.getProjectProperties().get("CWD")); 
end 

Bacterial 

Chromosome 

Homology-based  

Metabolic Pathway 

Reconstruction 

Reference Pathways: 
KEGG, EcoCyc, 

MetaCyc 

Configuration Files 

Syntactic 
annotation 

• CDSs, RNAs 

• Repeats 

• Codon Usage 

• Genomic Islands 
… 

Functional 
annotation 

• Biological function 
of genes 

• Domains and 
motifs 

• Subcellular 
localization 

Relational 
annotation  

• Metabolic 
pathways  

• Phylogenetic 
profiles 

• Synteny 
conservation 

Collaborations & Services   
• >10 ANR projects, MICROME EU FP7 project 
(www.microme.eu) 
• Helix Team (INRIA): initiators of the metabolic knowledge 
reasoning 
• UniProt development team (EBI): UniRule annotation rules 
• MicroScope is part of National infrastructures : 
•France Génomique (www.france-genomique.com)  
•IFB (Institut Français de Bioinformatique) 

• MicroScope is a key partner for several  biotech companies 
www.cns.fr/agc/microscope 

mage@genoscope.cns.fr 

Business key (reactions) 

Unification model 

Biological Facts 

rule "Missing state" 

when 

 $fact: Fact( present == "no", require == "yes", avoid == "no" ) 

then 

  modify( $fact.setState("missing") ); 

end 

present require avoid state  

yes yes yes ambiguous 

yes yes no normal 

yes no yes unexpected 

yes no no orphan 

no yes yes ambiguous 

no yes no missing 

no no yes normal 

no no no normal 

 

rule "require Pathway"  

when 

 $org:  Organism() 

 $path: Pathway(org == $org) 

then 

 Fact fact = new Fact($org, $path); 

 fact.setRequire("yes"); 

 insert(fact); 

end 

Prokaryotic Genome DataBase 

Management workflow 

MicroScope 
World  

Databases 

Genome 
Annotation 

Grools 

Galileo 

BIRDS 

Production 
System 

•  Business layer Spring 

• ORM Hibernate 

•  DataBase MySQL 

http://www.microme.eu/

