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ABSTRACT

We have developed a method to build gene dependency net-
works from mRNA expression data, incorporating informa-
tion about effects from gene disruptions. Each gene is repre-
sented as a node in the network, and each dependency found
as a weighted directed edge between two genes. Rather than
using machine learning techniques, we have chosen an ap-
proach where we simply gather the different types of depen-
dencies and present them in a network format without any
structure restrictions. In particular, this allows for cyclic
structures within the networks. This means that the net-
works we build have a different meaning than “traditional”
networks, and should not be interpreted as classical gene reg-
ulatory pathways. Instead, we exploit the information in our
networks for other tasks. For instance, we can analyse do-
mains of the network for presence of biological signals, such
as regulatory patterns in promotor regions or common func-
tional properties. We can use this to generate hypotheses
that can be tested in a wet lab, for example about functions
of unknown genes or putative transcription factor binding
sites.

Using previously published data [1], we have built such net-
works for Saccharomyces cerevisiae on a genome-wide scale.
The networks are complex and contain many cyclic struc-
tures. Most genes have only a few incoming or outgoing
edges, but some genes are highly connected either with many
outgoing edges or many incoming edges. We show that the
genes with high numbers of outgoing edges often have reg-
ulatory functions, whereas the genes with high numbers of
incoming edges often have functions subject to complex reg-
ulation, for example in metabolism. Functionally related
genes tend to show up close to each other in the networks.

We present the method used for building gene dependency
networks, along with a genome-wide dependency network
for S. cerevisiae. The structure properties of the network
are described, along with a functional analysis of network
domains and a validation using literature data. Domains of
the network surrounding transcription factors are analysed
for common DNA patterns in upstream promotor regions.
We show that we indeed find such patterns, and that we
can validate already known transcription factor binding sites
this way.
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