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Fig. 1 An example of the “summary co-expression network ” method
As shown in the figure, four co-expression networks are derived from four microarrays. It is assumed that an edge is a “conserved co-expressed edge”
if it occurs in at least two co-expression networks. In the step (1), a “ summary co-expression network” , which involves all the conserved
co-expressed edges, is constructed by aggregating all of the four co-expression networks. In the step (2), a dense subgraph of the “ summary

co-expression network” is obtained by graph clustering method. It is found that the co-expressed cluster represented by the dense subgraph does not

occur in any of the original co-expression network.
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Fig. 2 An example of the “conserved subgraph of multiple networks” method

As shown in the figure, four co-expression networks are derived from four microarrays. In the step (1), a table is formed to record the occurrence of

each co-expressed edge (d;; dy» dj d, indicating the four co-expression networks). If one edge occurs in any of the co-expression networks, the

corresponding item is “1”, otherwise is “0”

. In the step (2), the edges which occur in the similar co-expression networks are clustered by

min-hashing and locality-sensitive hashing methods, resulting two candidate clusters. In the step (3), graph clustering method is applied to the

candidate clusters to get two final co-expressed clusters, which really are conserved across the co-expression networks.
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A Method to Detect Gene Co-expression
Clusters From Multiple Microarrays
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(" Bioinformatics Research Group, Institute of Computing Technology, The Chinese Academy of Sciences, Beijing 100190, China;
2 Bioinformatics Laboratory, Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China;
¥ Graduate School of The Chinese Academy of Sciences, Beijing 100049, China)

Abstract A number of recent studies have focused on discovering genetic functional or transcriptional modules
by integrating information from the rapidly accumulating large-scale microarray expression datasets. Such studies
commonly model each microarray as a co-expression network, and detect the conserved gene co-expression
clusters from these co-expression networks. Currently, the commonly used method is mining conserved
co-expression clusters directly from a “summary network ”, which is obtained by aggregating all the co-expression
networks derived from different microarrays. However, this method may generate false conserved clusters, which
never occur in any of the original individual co-expression networks. Here a scalable and efficient method were
proposed to detect the truly conserved gene co-expression clusters from multiple microarrays. This problem is
formulated as mining frequently occurring subgraphs across multiple co-expression networks, and involves three
steps: (1) Translating each microarray into co-expression network; (2) Clustering edges which occur in the similar
co-expression networks by min-hashing and locality-sensitive hashing techniques to obtain the candidate clusters;
(3) Applying graph clustering method to the candidate clusters to detect the conserved co-expressed clusters. This
method was applied to yeast microarrays and the results demonstrate that, compared to the previous study, the
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conserved co-expressed clusters detected by the method were more likely to be functionally homogeneous entities
or potential transcriptional modules.

Key words microarray, co-expression network, min-hashing, locality-sensitive hashing
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