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Joint work with
E. Georgii, T. Uno, S. Dietmann, P.Pagel 
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�
� Clique percolation [Palla et al., 2005]
� Partitioning

� Hierarchical clustering [Girvan and Newman, 2001]
� Flow Simulation [Krogan et al., 2006]
� Spectral methods [Newman, 2006]

� Heuristic Local Search [Bader and Hogue, 2003]
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� Itemset mining, graph mining etc.
�

�

�

�

Not generated
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�

�

� Default: Lexicographical 
ordering
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1 1,2 1,2,3

Density 1.0 0.1 0.5
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�
?

� YES!
� Reverse Search, Avis and Fukuda 

1993)
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(Avis and Fukuda, 1993)
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� Reduction Mapping
�

�
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CHILD PARENT
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Reduction Mapping

� : Reduction mapping
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� Reduction mapping

� On-demand construction
� reduction 

mapping

�
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� All-on n1 All-off
n0

� : e0 e1

�
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� k : 
� : 
� : k 
�

(p-value)  
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� CYGD-Mpact DIP
� 3559
� (Jansen, 2003)
�

� Clique detection (Clique)
� Clique Parcolation Method (CPM)
� Markov Clustering

� Density threshold = 0.95, finished in 2667 secs 
� MIPS complexes Precision-

Recall
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� (Su et al., 2004)
� 79 

�

� 7763 , >= 35%, 5
� 1021
� MIPS human complex database (Ruepp et al., to 

appear)
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� MCM complex ORC, CDC7, Toposome, 
PLK1 protein

� Uqcrc1, Uqcrc2, Uqcrb, Cyc1 (lg p = -13)
� MIPS
� Ubiquinol-cytochrome c reductase complex 

� SCF E3 ubiquitin ligase complex: 

� 5
� : Substrate recognition particles
�
� Natural Killer cells
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MCM complex

Expressed in bone mallow cells
Not expressed in brain, liver, kidney etc. 
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SCF ligase complex
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