
Network motifs

1. RELATED WORK
We review algorithms and techniques for finding significantly

overrepresented subgraphs in a (large) network. We can distinguish
two main sub-areas:

• Network motif discovery usually refers to the discovery of sub-
graphs that are overrepresented with respect to network random-
izations, with p-value higher than a certain threshold. Recent
algorithms for network motifs are discussed in [20, 14, 12].

• Frequent subgraph mining refers to the discovery of subgraphs
that occur more than a specified threshold. A survey on frequent
subgraph mining can be found in [6].

1.1 Network motif discovery
Network motifs have been extensively studied by Alon et al [10,

8], with special focus on biological applications [1].
Some of the most popular algorithms are:

• mFinder [10, 8] (introduce network motifs, brute force and edge
sampling)

• Moda [11]

• ESU (FANMOD) [19] (avoid duplication without simmetry break-
ing, node sampling)

• Grochow [4] (introduces simmetry breaking)

• Kavosh [7]

• NeMoFinder [3] (maximal, not necessarily induced motifs)

• gTrie [13]

Some of the above algorithms (mfinder, ESU, Grochow, GTrie)
can be speed-up by sampling.

1.2 Frequent subgraph mining
Frequent subgraph mining is widely discussed in [6]. Some

of the most known algorithms are gSpan, FSG, FFSM, Gaston
and SUBDUE. Sampling has been recently introduced by Zou et
al [21].
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We are interested in occurrence-based counting (as opposed to
transaction-based counting). This is usually applied to single large
graphs. One of the main isues is to find a suport measure that has
the downward closure property, since the number of disinct occur-
rences does not have this property. Vanetik et al [17, 5, 18] provided
some theoretical conditions for the downward closure property to
hold and defined a measure (hard to compute) based on the concept
of occurrences-overlap graph. Calders et al [2] built upon it and
defined a polynomial support measure.

Similarly, Karypis et al [9] and Shreiber at al [15, 16] (MaV-
isto) defined the concept of “number of edge-disjoint subgraphs”
for counting, and proposed an a-priori-like algorithm.
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