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Introduction In recent years, a number of methods for the extraction of gene interaction networks from
data have been introduced, e.g. [2,1]. A question arising from this development is how the effectiveness
of the different available network extraction methods may be compared. This effectiveness can be tested
to some degree by comparing the interactions identified by a method with databases of known biological
interactions, such as BIND , HPRD, KEGG and Reactome. However, to measure the accuracy of a network
extraction method as accurately as possible, the true underlying network must be known. Since current
biological knowledge of genetic interactions is incomplete, the use of a generator of gene expression data is
promising. Here, we use a recent generator named SynTReN [3] to evaluate a network extraction method.
SynTReN SynTRen generates synthetic transcriptional regulatory networks and produces synthetic gene
expression data that corresponds to the network. The structure of the networks is based on known biological
gene networks. To generate expression data, Michaelis-Menten and Hill interaction kinetics are employed.
The networks produced by the generator have been shown to approximate genuine biological networks more
closely than do those of random graph models [3].
Methods The recent ARACNE algorithm was shown to successfully extract genetic regulatory networks
from human B cell expression data [1]. A central element of ARACNE is the Data Processing Inequality
(DPI) from signal theory, which is employed to remove indirect interactions.
We employ SynTReN data to evaluate the effectiveness of DPI in identifying indirect interactions. Given the
expression data, the initial set of interactions is identified based on the mutual information between each
pair of genes. DPI operates by considering each set of three genes, and removing the interaction that has the
lowest mutual information, provided it is lower by a multiplicative factor of at least ¢; see [1] for details. By
varying epsilon, the aggressiveness of DPI can be regulated; e = 0 means the lowest of the three interactions
is always removed, while ¢ > 1 removes no interactions. The quality of networks is evaluated by measuring
the area under the ROC curve (AUC).
Results and Conclusions It is found that for a range of values of the e parameter, the AUC can be
substantially improved. When no DPI is used, the AUC is equal to the values at the right end of the graph,
i.e. around 0.85. Using DPI, an area under the curve of over 0.93 can be achieved, representing a substantial
improvement. While even a zero tolerance factor leads to improvement (AUC = 0.89), the best performance
is achieved for 0.05 < € < 0.15. For high values of €, e.g. around 0.6, a negative effect on performance can
be observed. Our conclusions are twofold: the use of a network generator is effective in evaluating network
extraction methods, and the DPI procedure can effectively improve reconstruction accuracy.
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