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Recent progress in bioinformatics has emphasized the importance of data integration in better understanding 
the systems biology of molecular entities. Several research groups have strived to develop accurate and efficient 
algorithms in this respect. A significant effort has been made in the integration of microRNA (miRNA) and mRNA 
expression data for better elucidation of miRNA-mediated regulatory networks and relevant functional 
properties. However, neither a benchmark data set has been presented to compare the algorithms to each 
other, nor a database has been provided to facilitate the experimental studies in this domain. To close this gap, 
we have prepared a repository of publicly available miRNA and mRNA expression data which are measured 
across same environmental conditions or cellular states. Final repository is provided as an online database,  
called mmDB, through a web server for easy retrieval of data by the researchers working in this field.  

 
To build the mmDB database, associated datasets are searched through NCBI’s Gene Expression Omnibus 
database and EBI’s ArrayExpress database by setting a publication date cutoff, as 2005. We also investigate 
research articles through PubMed and Google scholar in order to reach datasets which are not submitted to any 
of the public genome databases. For the first version of the database, we limit the collection of datasets to 
mammalian experiments. The bulk of information is diluted in a set of matrix files which contain mRNA and 
miRNA expression profiles selected for same experimental conditions and cellular states. For the ease of use, the 
matrix files are reduced into simple text files which only contain probe names, expression levels and 
experimental conditions for the experiment of interest. For the efficient usage and ease of observation by the 
user, preselected properties of the data sets and some properties of the experiments are carefully extracted and 
provided as meta-data. These properties include a brief description of the experiment, GEO or ArrayExpress IDs 
of data set submitted, journal name and the date of the publication, related citation information, number of 
mRNAs and miRNAs which are profiled, number of conditions for both miRNAs and mRNAs, organisms of 
interest and the high-throughput platforms used for expression profiling. As of the abstract submission, the 
repository of mmDB contains 29 datasets from Homo sapiens and Mus musculus. 
 
The system is designed over .NET framework and coded using C# programming language. Interactive pages are 
loaded using Ajax and ASP (Active Server Pages) machines. An online interface is provided to enable users to get 
an easy access to database fields and downloadable flat files. The system allows users to access the data in two 
ways. First, the user can make a query search in pre-defined representative fields or in all fields in the database. 
Second option is to browse all available data over provided fields without using an initial query. This enables the 
user to navigate through the database without any prior information about its structure and content. The users 
can search or browse the database by the organism of source, type of experimental analysis (disease, 
development, process etc.), microarray platform used, published journal and publication date.  
 
The database is unique in a sense that it could provide a unified collection of publicly available gene expression 
data sets obtained from paired miRNA and mRNA experiments over a set of specified conditions or cellular 
states. The mmDB database can serve as a valuable information source for several reasons. First, it can serve as 
a benchmark suite for testing and performance comparison of newly developed algorithms in molecular data 
integration studies. The researchers can benefit from the database for computational analysis of gene regulation 
in a multi-source and multi-way setup. The database can also serve as an information resource for bioscientists 
either to find relevant data which may support their experimental results or to produce testable hypotheses 
which can be verified by wet-lab experiments in related research areas. mmDB will be maintained and regularly 
updated by adding new datasets which might appear in upcoming literature. In future versions, we aim to 
provide additional features for statistical analysis and better visualization of data.  
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