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New metaheuristics approaches for biclustering of gene expression data
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Motivations
Biclustering or simultaneous clustering of both 
genes and conditions have generated consider-
able interest over the past few decades, particu-
larly related to the analysis of high-dimensional 
gene expression data in information retrieval, 
knowledge discovery, and data mining [1]. Given 
a gene expression data matrix, a bicluster is a 
submatrix of genes and conditions that exhibits a 
high correlation of expression activity across both 
rows and columns. The problem of locating the 
most significant bicluster has been shown to be 
NP-complete. Therefore, given the inner “intrac-
tability” of the problem from a computational 
point of view, to efficiently find good solutions in 
a reasonable running times we have designed 
and implemented several different metaheuris-
tics based on a GRASP framework.

Methods
All the procedures are based on a GRASP (Greedy 
Randomized Adaptive Search Procedure) frame-
work [2]. A GRASP is a randomized multistart it-
erative metaheuristic consisting of two phases: a 
construction phase and a local search phase. 
The construction phase builds iteratively a feasible 
solution in a greedy randomized fashion. Once a 
feasible solution is obtained, a local search pro-
cedure attempts to improve it by producing a 
locally optimal solution with respect to suitable 
defined neighborhood structure. The construc-
tion and the local search phases are repeatedly 
applied. The best local optimum solution found 
is returned as an approximation of the optimal 
one. We designed and implemented several dif-
ferent GRASP-based metaheuristics that differ in 
both construction and local search phase. In the 
construction phase, one implements a k-means 
and a second one a greedy randomized proce-
dure inspired by a minimum spanning tree of a 
suitable weighted graph. Then, two types of lo-

cal searches have been implemented: one has 
been already proposed [3] and a second one is 
an Iterated Local Search [4]. All the designed al-
gorithms have been tested and compared using 
the lymphoma dataset [5].

Results
Both the solution construction procedure and 
the local search procedure use a gain function 
that combines the mean squared residue [1], 
the row variance, and the size of the bicluster. 
Experimental results on Lymphoma microarray 
data set [5] are promising indicating that the 
methods are able to find significant biclusters, 
also from a biological point of view.
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