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Abstract — BLAST is an invaluable tool to compare and
align sequences. Its efficiency comes from k-mers—short k-
length subsequences—that are indexed across a larger corpus,
which allows identical k-mers from different regions to aid
finding longer matches. Analogously, networks could be
indexed by k-node graphlets. Unfortunately, existing graphlet
counting methods enumerate all the graphlets, which is
infeasible on large networks. We introduce BLANT (Basic
Local Alignment Network Tool) which randomly samples and
indexes graphlets. BLANT samples millions of graphlets in
seconds, which aids search and local alignment via indexing,
and provides a statistical sample of both global graphlet
distribution and local orbit degree vectors.
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I. PURPOSE

Networks are used to represent biological interactions
such as protein-protein, gene-uRNA, brain connectomes, and
enzymes; their topology (the structure of connectivity
between nodes) is related to function [1]. Matching local
structures also helps identify similar functional modules in
other larger networks. In order to find these modules and
understand the details of their structural components, several
graph topological features have been studied but none
appear to give as robust results as graphlets [2]. Graphlets
have been used to quantify the local structure of biological
networks via global alignments, alignment-free comparison,
analysis of brain connectomes, and in recovering functional
and phylogenetic information [3].

Existing graphlet counting methods [4] perform
exhaustive enumeration of graphlets and are infeasible on
large networks. We propose that statistical sampling [5] can
produce a satisfactory approximation. Here, we introduce
BLANT, which samples and indexes millions of graphlets in
seconds. We show that the sampled distribution agrees with
the true graphlet distribution.

II. METHOD - NODE BASED EXPANSION

A k-graphlet is an induced, connected subgraph of £ nodes
taken from a graph G(V, E). We construct a sampled k-
graphlet g as follows. Initially, we select an edge (u, u,)
uniformly at random from G and add u,and u, to S, the set of
nodes that will become g. We iteratively add nodes to S by
picking from all nodes outside S adjacent to a node inside S,
until we have & nodes.
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III. EXPERIMENTAL RESULTS

A. We sampled 10,000 k-graphlets (taking a fraction of a
second) for £ = {3,4,5} from a total of 1540 synthetic
networks of Geometric, Erdds-Rényi, Scale Free, Small
World and Sticky graphs of
varying sizes (1000, 2000, 4000,
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counts using ORCA [4], which
took weeks of CPU time. Figure
1 shows that the mean relative
graphlet frequency from our method agrees
well with the true mean relative graphlet frequency both in
accuracy and intrinsic variation.
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B. We also sampled 10’ 7-graphlets from Enzyme, Brain-
ADHD, Gene-uRNA, and Facebook networks. Multi-
dimensional scaling on pairwise graphlet correlation

10M Samples, k = 7 distances obtained from our
— graphlet sample shows that
ENZYMES . . . .
Fgetook sampling clearly distinguishes

between different network types
(Figure 2) as well as exhaustive

Figure 2 enumeration [6].

IV. CONCLUSION

Random graphlet sampling is orders of magnitude faster
than existing exhaustive enumeration methods and produces
distributions of graphlets that are close to the true
distribution. This promises to revolutionize network analysis
by allowing graphlet analyses on networks of arbitrary size.
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