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B) Comparison of phenotypically close diseases, Retinitis Pigmentosa 
(RP) and AMD, which do not affect the same genes 

 

 

 

 

 

 

 

 

 

GEPETTO can identify and discriminate AMD/RP genes as well as 
Endeavour or ToppGene. Results are hopeful and suggest that 
genomic context and evolution may be good parameters for gene 
prioritization. 
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GENERAL OVERVIEW 

WHAT IS PRIORITIZATION ? 

Prioritization involves the identification of the most promising 
features associated with a specific problem in dynamic systems : 
biological process, genetic disease, network,…. 

The prioritization of candidate genes (or proteins) is crucial to the 
study of biological processes. Such studies are now possible thanks 
to the availability of heterogeneous biomedical data. 

 

WHO IS GEPETTO FOR ? 

GEPETTO is designed for : 

- Biologists and clinicians  via the web interface [1]: 
decrypthon.igbmc.fr/sm2ph/cgi-bin/gepetto 

- Bioinformaticians via the command line or using the Java APIs 

 

WHY AN OPEN-SOURCE FRAMEWORK ? 

We distribute GEPETTO as an open-source project  to allow : 

- maintainability and long-term availability 

- improvement by community 

- complete customization 

- interaction with your databases 

Thus, the whole community can benefit from your developments. 

 

WHAT ARE THE TECHNOLOGIES USED ? 

GEPETTO is written in Java (core and modules), Python (launcher) 
and R (statistical test for local prioritizations). 

 

GEPETTO uses other open-source frameworks : 

- Spring Framework to standardize, simplify and reduce the 
source code 

- Jboss JBPM for the workflow engine 

 

 

LOCAL PRIORITIZATIONS 

EVOLUTION  
EVOLUCODE 

Compare evolutionary 
barcodes generated by 
Evolucode [2]. This is a 
representation that 
highlights similar 
evolutionary behavior. 

• 10 parameters 

• 16 vertebrates 

 

GENOMIC 
CONTEXT 

Compare environment 
of genes using  distance 
and occupancy profiles 
for proximal genetic 
elements (CpG islands, 
histones modifications,  
SNP) or epigenetic 
features (PolII binding 
sites, open chromatin, 
nested repeats) . 

SEQUENCE 
 

Compare sequences of 
proteins in the test set 
to a collection of 
reference sequences 
(training set) : 

• Local alignment 
(BlastP [3]) 

• Global alignment 
(Needlman-Wunsch) 

TISSULAR 

EXPRESSION 
Use trranscriptomic data 
from GxDb expression 
data obtained by 
microarray analysis : 

•79 human tissues 

•61 mouse tissues 

•6 normalization 
methods (gcRMA, 
MAS5,…) 

STRING-DB 
INTERACTION  
Compare the overlap 
between all interactors 
of candidate elements 
using data provided by 
String-DB [4] (with a cut-
off of 0.7 for the 
confidence score). 

DISEASE 
PROBABILITY 

Integrate the probability 
of involvment in a 
dominant or a recessive 
hereditary disease using 
data provided by IDGP 
[5].  

 

AMD SPECIFIC 
GWAS 

Use the double-GC from 
confidential GWAS data 
of Age-related Macular 
Degeneration (AMD) 
study provided by the 
Institut de la Vision 
(Paris) 

CUSTOMIZED 
MODULE 

Related to your own 
database with custom 
criteria related to gene 
or associated protein. 

 

 

GLOBAL PRIORITIZATION 

The current global prioritization method uses order statistics 
described by Aerts et al [6]. We want to implement other methods 
based on ranks to improve the prioritization : 

• Robust Rank Aggregation 

• Mallows' Model 

• GPSy [7] Model  

 

GEPETTO - PROCESS 

PERSPECTIVES 

The future developments will focus on : 

• Implementation of new global prioritization methods 

• Creation of modules dedicated to structural data 

• Integration of SNP parameters from MSV3d [10] using Bayesian 
networks for prioritization 

• Integration of orthology aspects (mice, rat,…) 

• Extension to other organisms and ncRNA 

• Pattern extraction for hereditary causing-genes 

APPLICATION 
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