
 

 

  
Short Abstract — Biological systems can be represented with 

mathematical models. However, in order to ensure that these in 
silico representations are accurate, detected gene interactions 
between genes and their products have to be experimentally 
validated. The purpose of this work was to establish a 
programming environment that can be used to determine 
whether detected gene interactions have been previously 
reported experimentally in the BioGRID database. Initial 
results however indicate that lacking gene annotation is a 
major potential obstacle toward investigating this question.  
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I. BACKGROUND 
Computational models of biomolecular systems represent 

genetic interactions that occur in cells. In order to assess the 
appropriateness of such in silico models, detected 
interactions first need to be justified with evidence from the 
literature. One way to do so is by cross-reference to 
available databases for documented interactions. One of the 
most comprehensive data bases for genetic interactions is 
BioGRID [1], containing more than 160,000 genetic 
interactions derived from experimental data in various model 
organisms. 

It was thus the purpose of this project to develop 
programs in the R language to search BioGRID for detected 
genetic interactions and evaluate the biological relevance of 
reconstructed network models. 

II. THE APPROACH 
After candidate interactions were identified, the BioGRID 
database was searched for direct or indirect links between 
pairs of interactors.  As BioGRID provides only direct 
interactions, a programming algorithm was developed to 
check for indirect interactions based on information in the 
BioGRID data set. The workflow is as follows: 
1. The latest BioGRID release (2.0.63 as of April 2010) was 

downloaded. 
2. The RBGL package from Bioconductor [2] was used to represent 

BioGRID interactions graphically with genes as nodes and 
interactions as edges. 
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3. The shortest path between interactors from candidate 
interactions were determined by utilizing the Dijkstra’s algorithm 
[3], implemented as dijkstra.sp() in RBGL. 

4. Path lengths shorter than 3 are considered plausible and the 
paths are returned by the program. In contrast, paths with 
lengths greater than 3 are considered implausible unless 
experimental exists to suggest otherwise. 

 

III. SUMMARY OF RESULTS 
Transcriptomic data were obtained during embryonic and 

early post-natal cerebellar development in mice over 12 time 
points (embryonic days 12-19, post-natal days 0, 3, 6, 9). 
First, expression data from 1,235 known transcription factors 
(TFs) (W.W. Wasserman, personal communication, 2010) 
were selected and clustered into groups exhibiting similar 
dynamics in expression. Then comparative dynamical 
system modeling [4] was applied to detect conserved and 
differential interactions between cluster representatives 
under embryonic and postnatal development conditions. 
Upon comparison between all names in the gene clusters and 
all gene names (including aliases) from BioGRID, it was 
determined that 68% of all transcription factors in the gene 
clusters are covered by BioGRID. 

IV. CONCLUSIONS 
Many gene interactions were verified by BioGRID. These 

include differential or conserved interactions during various 
stages in embryonic and postnatal development. 
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