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Abstract: Studying the topology of biological networks by using statistical means has become a
major field of interest in the last decade. One way to deal with that issue is to consider that networks
are built from small functional units calledmotifs, which can be found by looking for small subgraphs
whose numbers of occurrences in the whole network of interest are surprisingly high [4]. Some of
the existing methods compute a huge number of random networks with the same degree distribution
as the biological one [4], but seem not to be tractable for motifs on more thanfour vertices. Others
[2,5] rely on a sampling algorithm and the calculation of a Z-score. Nevertheless, the distribution of
the number of small subgraphs is more heavy-tailed than a gaussian and therefore those methods may
lead to false positives.

Another issue is that a small graph can appear as over-represented in anetwork because it contains
an over-represented subgraph, which is in fact the biological relevant structure. Moreover, Dobrin
and al. [1] show that the motifs in the yeast transcriptional regulatory network aggregate. For both
reasons, we will consider a new definition of a motif: given a small graphm and an occurence in
the network of one of its subgraphsm′, we will look for an over-representation of the number of
occurences ofm extending the given occurence ofm

′. In other words, a motif will be defined by a
local over-representation rather than by a global one.

In order to avoid time-consuming simulations, we also use a mixture model on graphs as the null
model. The parameters of the mixture are estimated using new results on bayesian mixture models
for graphs [3].

That approach allows us to developp a statistic which detects motifs avoiding false positives and
with a significant improvement in terms of running time. We apply it to the Yeast gene interaction
data and show that the known biologically relevant motifs are found again and that our method gives
some more informations than the existing ones.
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