Detailed Algorithm of the DBRF-MEGN method
For each pair of gene i and gene j in the expression profiles, the existence of gene regulation between those genes is determined as described in Kyoda et al. (2000). A positive (negative) edge directing from gene i to gene j, denoted by eij, is deduced when the expression level of gene j in the deletant of gene i is significantly lower (higher) than in the wild type. The deduced edges are named “initially deduced edges”. All edges that are explained by two other initially deduced edges are removed from the set of initially deduced edges as follows: all existing triplets of initially deduced edges, eij, eik, and ekj, are deduced by modifying Warshall’s algorithm (Warshall 1962), and for each triplet, eij is removed from initially deduced edges when the number of negative edges in eij and in eik and ekj have the same parity. The resulting edges are named “essential edges” and the removed edges are “non-essential edges”.

Whether essential edges explain initially deduced edges was determined as follows. All essential edges are copied to “explained edges”. Then a non-essential edge that is explained by two explained edges is moved to explained edges, and the process is repeated until no edge is moved to explained edges. If all non-essential edges are moved to explained edges, essential edges explain initially deduced edges, and the algorithm terminates. Otherwise, the remaining non-essential edges are named “unexplained edges”.

All edges that explain no other unexplained edges are removed from unexplained edges, and the resulted edges are named “essential unexplained edges”. Essential unexplained edges are divided into “independent groups” as follows. An essential unexplained edge is moved to a new independent group. An essential unexplained edge that explains or is explained by edges in the independent group is moved to the independent group. The process is repeated until no edge is moved to the independent group. Then, the overall process is repeated until no new independent group is created. For each group, all sets of minimum numbers of edges that, with essential edges, explain all edges in the group are deduced. All possible combinations of these sets among all independent groups are generated. Then the algorithm terminates. Software implementation of this algorithm can be obtained from the authors at http://www.so.bio.keio.ac.jp/dbrf-megn/.
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