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A new GRASP metaheuristic for biclustering of gene expression data
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The term biclustering stands for simultaneous clustering of both genes and conditions. This task has
generated considerable interest over the past few decades, particularly related to the analysis of
high-dimensional gene expression data in information retrieval, knowledge discovery, and data
mining [1]. Since the problem has been shown to be NP-complete, we have recently designed and
implemented a GRASP metaheuristic [2,3,4]. The greedy criterion used in the construction phase
uses the Euclidean distance to build spanning trees of the graph representing the input data matrix.
Once obtained a complete solution, the local search procedure tries to both enlarge the current
solution and to improve its H-score exchanging rows and columns. The proposed approach has been
tested on 5 synthetic datasets [5]: 1) constant biclusters; 2) constant, upregulated biclusters; 3) shift-
scale biclusters; 4) shift biclusters, and 5) scale biclusters.

Compared with state-of-the-art competitors, its behaviour is excellent on shift datasets and is very
good on all other datasets except for scaled ones. In order to improve its behaviour on scaled data as
well and to reduce running times, we have designed and preliminarily tested a variant of the
existing GRASP, whose local search phase returns an approximate local optimal solution. The
resulting algorithm promises to be a more efficient, general, and robust method for the biclustering
of all kinds of possible biological data.
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