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Boolean Implication:
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 (S11 > 3, p11 < 0.1)A high => B low = 
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Figure S1: Computational approaches for Boolean analysis: (A) BooleanNet statistic. Evaluating 
Boolean implication relationship between gene A and B. aij is the number of samples in the respective 
quadrants. nA/Blow is number of samples where A/B is low. S00 = BooleanNet statistic and and p00 = 
error rate to test sparsity for the bottom left quadrant. S > 3 and p < 0.1 is used to test whether each 
quadrant is sparse. (B) Deriving Boolean implication relationships using BooleanNet statistic. (C) 
Workflow and detailed steps of the BECC (Boolean Equivalent Correlated Clusters) tool. A seed gene 
A is used to extract a list of genes L that are connected by Boolean equivalent relationship directly or 
indirectly depending on the number k times the loop is considered. A connectivity score is computed 
for each gene in list L by using the matrix of scores between all pairs that determines how tightly a 
gene is related to the cluster of genes in L. A gene score is computed as weighted average of the 
column ranks for each gene. Average gene rank is also computed for each gene which is used to 
rank genes. StepMiner is used to put a threshold on the gene score to filter highly ranked genes. 
Output is the candidate gene list computed by BECC.
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Cmd line:
git clone https://github.com/sahoo00/Hegemon 
javac Hegemon/tools/*.java

export HEGEMON_PATH=≤path to Hegemon directory>
export JAVA_HOME="path to jre or jdk"
export PATH=$JAVA_HOME/bin:$PATH

Download:
http://hegemon.ucsd.edu/CellCycle/Software/analyze.pl
Download from Human,and Mouse data from GEO:
GSE119085 - Mouse Boolean Implication Network
GSE119087 - Human Boolean Implication Network

java -cp "path to Hegemon.jar or Hegemon dir" \
 tools.BooleanNet closure \
     GPL570/human-gpl570 \
     seed_A 3.0 0.1 5 1 > res-global-a-hs.txt
perl analyze.pl idlist \
     GPL570/human-gpl570-expr.txt \
     res-global-a-hs.txt > res-global-hs-expr.txt
java -cp "path to Hegemon.jar or Hegemon dir" \
 tools.RankCorrelation rank \
     res-global-hs-expr.txt \
     res-global-a-hs.txt seed_A > res-rank-hs-score.txt
perl analyze.pl select res-rank-hs-score.txt > res-hs-select.txt
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