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Abstract Feedback loops play a Kkey role in
management of processes including biological processes. In
gene networks, feedback loops are presented by directed
cycles, that can contain positive and negative regulatory
links. We suggest that presence of such cycles can
characterize gene networks build for biological processes.
Earlier we developed a web-tool FunGeneNet, which can
estimate enrichment of biologically meaningful networks
with functional links. Based on this work, here we show that
the network of interactions between bronchial asthma and
pulmonary tuberculosis are enriched by short cycles.
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Introduction

Feedback loops are known to play important regulatory
role in biological processes [1-5]. It is know that feedback
loops are significantly frequently occurs in biological
networks in compare to random ones obtained by edge
permutation [6]. Associative gene networks are useful tool
for integration of various types of biological information.
Previously, we showed that networks build for biological
processes can be distinguished from random networks by
number of edges [7]. The question arises as to whether the
associative gene networks build for Dbiologically
meaningful sets of genes can be distinguished from the
meaningless ones by the number of cycles in them? In this
pilot work we show how to check it with a network of
interaction between bronchial asthma and pulmonary
tuberculosis [8] as an example.

Materials and methods

To build associative gene networks the ANDSystem
database is used [9]. Random networks obtained as
analyzed networks with swapped vertex labels were used
to model biologically irrelevant networks. To faster the
algorithm only vertices of the considered networks were
swapped in compare to methods permuting the whole
global network. A limitation of the swapping process is the
following: swapped vertices have strictly the same degree
in the global graph as it implemented in FunGeneNet [7].
A network of interactions between asthma and tuberculosis
obtained earlier [8] and containing 19 genes was taken as a
biologically meaningful network. Also we considered a
subnetwork of this network, which is relevant to thl- and
th2-immune responses including IL2, IL12, TNF, IFNG,
IL1B, IL6, IL4, IL10 genes. We excluded undirected types
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of interactions from analysis before comparing the
networks with random ones. The following types of
interactions were considered: up- and down- regulation of
expression, activity and degradation. Directed cycles of
length 3 were counted in the analyzed and random
networks.

Results

We obtained significant differences in the number of
cycles for both whole network of bronchial asthma —
pulmonary pulmonary tuberculosis interaction and th1-th2-
network (p<0.001). These results support us to test if other
biologically relevant sets of genes are enriched with the
feedback loops. We plan to check whether the sets of
genes associated with the Gene Ontology biological
processes contain bigger number of cycles than randomly
chosen sets of genes.
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