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Introduction 



Background 

• Proteins play a key role in biological events 
 

 

 

 

 
 

 
 

 

 

 

Predicting protein-protein interaction (PPI) networks is 
one of the main topics in systems biology  

 

ex) Signal transduction 

http://en.wikipedia.org/wiki/Epidermal_growth_factor_receptor 
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Structure-based PPI prediction 

• PPI prediction methods 

– Sequence-based method 

– Evolutional information-based method 

– Tertiary structure-based method 

 

 

• Why use tertiary structure? 

– Functions are determined by structure 

– Predicted protein complex structures are useful for  

structure-based drug design 
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Structure-based PPI prediction 

• Structure-based PPI prediction method 

– Template-based method 

• e.g. PRISM [Tuncbag+2011] 

• Using monomeric structures  

& solved complex structures (from PDB) 

 

 

– De novo docking method 

• a.k.a. Template-free docking 

• e.g. MEGADOCK [Ohue+2013] 

• Using only monomeric structures 

May 15, 2013 GLBIO2013   Masahito Ohue 5 

Interact?

or not?

template

Interact?

or not?



Template-based method 

• Concept 

 

 

 

• Pros and Cons 

 Good prediction accuracy 

 Narrow applicable range (require the template set) 
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known complex structures or interface architectures can be 

used to model the complex formed between two target proteins 



Template-based method 

• Processes of PRISM[Tuncbag+2011] 

1. Surface extraction 

 

 

2. Structural matching to the  

template complex structure 

 

 

3. Refinement and Energy calculation 
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Green and Yellow : Template 

Cyan and Pink : Target 

http://prism.ccbb.ku.edu.tr/prism_simulation.html 



De novo docking method 

• Concept 

Using only monomeric (unbound) protein structures 

 

• Pros and Cons 

 Wide applicable range (not require template complexes) 

 Results contain a lot of false-positives 
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De novo docking method 

• Processes of MEGADOCK[Ohue+2013] 

1. Generate candidates of complexes  

with coarse-grained docking 

 

 

2. Re-scoring using atom-level 

energy calculation 

 

 

3. Post-processes 

(clustering, PPI decision) 
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Aim 

• Combine two different PPI prediction methods 

May 15, 2013 GLBIO2013   Masahito Ohue 10 

Better Performance? 

(template-based) 

Interact? 

or not? 

template 

Tuncbag N, et al. Nat Protocol, 2011. 

(de novo docking) 

Interact? 

or not? 

Ohue M, et al. Prot Pept Lett, 2013. 

PRISM MEGADOCK 



Materials and Methods 



Consensus prediction method 

• Combine two different PPI prediction methods 

 

May 15, 2013 GLBIO2013   Masahito Ohue 12 

(template-based) 

Interact? 

or not? 

template 

Tuncbag N, et al. Nat Protocol, 2011. 

(de novo docking) 

Interact? 

or not? 

Ohue M, et al. Prot Pept Lett, 2013. 

PRISM MEGADOCK 



Consensus prediction method 

May 15, 2013 GLBIO2013   Masahito Ohue 13 

template 

intersection 

(template-based) 
PRISM 

(de novo docking) 
MEGADOCK 



Dataset 

• Human apoptosis PPI network 

– What is apoptosis? 

• Controlled cell death 

• Cause of diseases 

– Inhibited apoptosis  cancer, autoimmune diseases, viral infections 

– Enhanced apoptosis  AIDS, ischemic injury, neurodegeneration 

 

– 57 proteins from  

• 57C2 = 1,596 protein pairs 

• 137 known PPIs (positive samples) 

• 1,459 pairs may not interact (negative samples) 
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 hsa04210 



Evaluation of performance 

• Definition 

 

 

 

• Evaluation value 
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Results and Discussion 



Comparison of two methods 
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AIF TNFP TNTNTNFP TNTNFN TNFP TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNFP TNTNFP TNFP

AKT1 TN TNTNFP FP TNTNFP FN TNTNFP FN TNTNTNTNTNTNTNFP FP FP TNFP FP FP TPFP TNTNTNTNTNFP TNTNTNTNFP FP TNTNFP FN FP TNTNTNTNTNTNFP TNTNTN

AKT2 FP TN TNFP TNFP TNTNTPTNTNTNFP TNFP TNFP TNTNTNTNTNTNFP TNTNFP TPTNTNFP TNTNFP TNTNTNTNFP TNFP TNFP TNFP TNTNTNTNTNFP TNFP TNFP FP

AKT3 TNTNTN FP TNTNTNTNTPTNFP TNFP TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

APAF1 TNFP FP FP TNTPTNFP TPFP FP TPTPTNTNTNTNTNTNTPTNTNTNTNFN TNFP FP FP TNTNTNFP TNTNTNTNTNTNFP FP FP TNFP FP TNTNFP TNFP FP TNFP TNTNTN

BCL-2 TNFP TNTNTN FN TPTPTPTNTNFN TNTNFN TNTNFN TPFN TNFP TNTNTNTNTNFP FP TNTNFP TNTNTNTNTNTNTNTNTNFP TNTNFP TNFN TNTNTNTPTNTNFP FP TN

BCL-XL FP TNFP TNTPFN TPTPTNFP FP FN TPFN TNFP TNFP TNFN TNTNTNFN TNFP FP TNFP TNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTPTNFP FP TNFP

BID TNTNTNTNTNTPTP TPFN TNFP FN TNTPFN TNFP FP FP TNTNTNTPTNTPTNTNTNFP TNTNTNTNTNTNTNFP TNFP TNFP TNFP TNTNTNTNTNFN TNFP TNTNFP FN FP

Bax TNFP TNTNFP TPTPTP TNTNFP FP TNTNTNTNTNTNTNFP TNTNTNTNFP FP FP FP TNTNTNTNFP FP TNTNTNTNFP TNFP TNTNTNFP TNTNTNFP TNFP FP TNTNFP TN

CASP3 FN FN TPTPTPTPTNFN TN FN FP TPTPTNFP TNFP TPFP TNTNFN TNTPTNTPTPTPTNFP FP FP TNTNTNFP TNTNTNFP FP FP FP TNFP FP TNTNTNFP FP TNFP FP FP FP

CASP6 TNTNTNTNFP TNFP TNTNFN FP FN TNTNTNTNTNTNTNTNTNTNTNFN TNFN FP FP FP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTN

CASP7 FP TNTNFP FP TNFP FP FP FP FP TPTPFP FP TNFP TNFP FP TNFN FP FN FP TPTPTPTNTNFP TNTNTNTNTNTNFP FP FP FP FP FP TNFP FP FP TNTPFP FP FP FP FP TNFP

CASP8 TNFP TNTNTPFN FN FN FP TPFN TP TPTNTNTNFP FP TNTNTNFP TPTPFN FN FP TPFN TNTNTNTNTNTNTNTNTNFP TNTNFP TNTNFP TNTNTNTPTNFP FN TPTPFN FP

CASP9 TNFN FP FP TPTNTPTNTNTPTNTPTP TNFN TNTNTNFP FN TNTNTNTNTNTPTPTPTNTNTNTNFP TNTNFP TNFP TNTNTNTNTNTNFP FP TNTNTNFP TNTNFP FP TNTN

Calpain1 TNTNTNTNTNTNFN TPTNTNTNFP TNTN TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNFN FN TNTNTNTNTNTNFN TNTNTNFP TNTNTNTNTNTNTNTNFN TNTNTNTNTN

Calpain2 FP TNFP TNTNFN TNFN TNFP TNFP TNFN TN TNTNTNTNTNTNTNTNTNTNTNTNFP FP TNFP TNTNTNTNTNTNFN TNTNTNFP TNTNTNTNFP TNTNTNFP TNTNTNFP FP

Cn(CHP) TNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNFP TNTNTNTNFP TNTNFP TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTN

Cn(CHP2) TNTNFP TNTNTNTNFP TNFP TNFP FP TNTNTNTN TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNFP TNTNTNTNTNTNFP TNFP FP TNTNTNFP TNTNTNTNTNTNTNTNTN

Cn(PPP3CA) TNTNTNTNTNFN FP FP TNTPTNTNFP TNTNTNTNTN FP TNTNTNFP TNTNFP FP TNTNFP FP FP TNTNTNTNFP FP FP TNTNFP FP FP TNTNTNTNTNTNFP TNFP FP TNFP

Cn(PPP3R1) TNTNTNTNTNTPTNFP TNFP TNFP TNFP TNTNTNTNFP FP FP TNTNTNTNTNTNFP FP TNFP TNTNTNTNTNTNFP TNFP TNTNFP TNTNTNTNTNFP TNFP TNFP TNTNFP

CytC TNTNTNTNTPFN FN TNFP TNTNFP TNFN TNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTN

DFF40 TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TN FN TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNFP TNTNTNFP TNFP TNTNTNTNTNTNTNTNTNTNFP

DFF45 TNFP TNTNTNFP TNTNTNFN TNFN FP TNTNTNTNTNTNTNTNFN TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNFP FP TNFP TNFP TNTNTNTNTNTNTNTNTN

FADD TNFP TNFP TNTNTNTPTNTNTNFP TPTNTNTNTNTNFP TNFP TNTN FN TPTNTNFP TPFP TNTNTNTNTNTNTNTNFN TNTNFP FP TNTNTNTNFP FN TNFP FN FN TPTPTN

FLIP TNTNFP TNTNTNFN TNTNTPFN FN TPTNTNTNTNTNTNTNTNTNTNFN FN TNTNFP FP TNTNTNFP TNTNTNTNTNTNFN TNFP TNTNTNFP TNTNTNTNTPTNTPTNFN TN

Fas TNFP TNTNFN TNTNTPFP TNTNFP FN TNTNTNTNTNTNTNTNTNTNTPFN TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNFN TNFP FN TNFP FN TN

IAP(BIRC2) TNFP TNTNTNTNFP TNFP TPFN TPFN TPTNTNTNTNFP TNTNTNFP TNTNTN TNTNTPFP TNTNTNFP TNFP TNTNTNFP TNFP TNTNTNTNTNTNFN FN TNTPFN TNFP TN

IAP(BIRC3) TNFP FP TNFP TNFP TNFP TPFP TPFP TPFP TNTNTNFP TNTNTNTNTNTNFP TN TNTNTNTNTNTNTNTNTNTNTNTNTNFP FP TNTNTNFP FP FP FN TNFP TNTPTNFP TN

IAP(BIRC4) FN TPTPTNFP FP TNTNFP TPFP TPTPTPTNFP TNFP TNFP TNTNTNFP FP TNTNTN FP TNFP FP FP TNFP FP TNFP FP FP TNTNFP FP FP FP TNTNFP TNFP FP FP FP FP FP

IKK TNFP TNTNFP FP FP FP TNTNFP TNFN TNTNFP FP TNTNFP TNTNTNTPFP TNTPTNFP TNTNTNTNFP TNTNFP FN FP FP FP TNTNTNFP TNTNTNFN TNFP FP FP FP TNFP

IL-1(A) TNTNTNTNTNTNTNTNTNFP TNTNTNTNFN TNTNTNFP TNTNTNTNFP TNTNFP TNTNTN TNFN FP TNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNFP TNTNFP TNTN

IL-1(B) TNTNFP TNTNTNTNTNTNFP TNFP TNTNFN FP TNTNFP FP TNTNTNTNTNTNTNTNFP TNTN TPTNTNTNTNFP TNTNTNTNTNTNFP FP TNTNTNTNTNFP TNTNTNFP TN

IL-1R(1) TNTNTNTNTNFP TNTNTNFP TNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTNFP TNFN TP TNTNTNFP FP FP TPTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTN

IL-1R(RAP) TNTNTNTNFP TNTNTNFP TNTNTNTNFP TNTNTNFP TNTNTNTNTNTNFP TNTNTNFP TNFP TNTN TNTNTNFN FP TNTNTNTNTNTNTPTNTNTNTNTNFP TNTNTNTNTN

IL-3 TNTNFP TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNFP TNTNFP TNTNTNTN FN TNTNTNTNFP TNTNFN TNTNFP TNTNTNFP TNTNFP TNTNTN

IL-3R TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNFN TNTNTNTNTNTNFP TNTNTNTNTNTNFP TNTNTNFP TNTNFP

IRAK2 TNTNTNTNTNTNTNTNTNFP TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTNFP TNTNTN TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTN

IRAK4 TNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTNTNFP TNFP FP FN TNTNTN TNFN TNTNTNTNTNTNFP TNTNTNTNFP TNFP TNTNFP

IkBa TNTNTNTNTNTNTNTNTNTNTNFP TNFP FN FN TNTNFP FP TNTNTNTNTNTNTNTNFP FN TNTNFP FP TNTNTNTN TNFN FN TNFP TNFN TNTNTNTNTNTPTNTNTNTNFP

MyD88 TNTNFP TNTNTNTNFP FP TNTNFP FP TNTNTNTNTNFP TNTNFP TNFN TNTNTNTNFP FP TNTNTPTNTNTNTNFN TN TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNFP

NF-kB(NFKB1) TNFP TNTNFP TNFP TNTNFP TNFP TNTNTNTNFP FP TNFP TNTNFP TNFN TNFP TNFP FP TNTNTNTNFP TNFP TNFN TN FP TNTNTNTNTNFN TNTNFP TNTNTNTNTNTN

NF-kB(RELA) TNFP FP TNFP TNTNFP FP FP TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNFN TNFP TNTNTNTNTNFN TNTNFP FP TNFP FP TNFP

NGF TNTNTNTNFP FP FP TNTNFP TNFP FP TNFP FP TNFP FP TNTNTNFP FP FP TNFP FP TNTNTNTNTNTNTNFP TNTNTNTNTNTN TNTNFP TNTNTNTNTNFP TNTNTNTNTP

PI3K(PIK3CA) TNTNFP TNTNTNTNFP TNFP TNFP TNTNTNTNTNFP FP FP TNFP FP FP TNTNTNTNFP TNFP TNTNTNFN TNTNTNFP TNTNTNTN FP FP TNTNTNTNTNFP TNFP TNTNFP

PI3K(PIK3CG) TNFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTN

PI3K(PIK3R1) FP FN FP TNFP FP TNTNFP FP TNFP FP FP TNTNTNTNTNTNTNFP FP TNTNTNTNTNFP FP FP FP FP TPTNTNTNTNFN TNTNTNFP FP TN FP TNTNFP FP FP FP FP FP TNTP

PI3K(PIK3R2) TNFP TNTNTNTNTNTNTNFP TNFP TNFP TNTNTNTNTNTNTNTNTNTNFP TNTNFP FP TNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNFP TNTNFP TNTNTNFP FP TNFP

PRKACA TNTNTNTNTNFN TNTNTNTNTNFP TNTNTNFP TNFP TNTNTNTNFP TNTNFP TNFP TNTNTNTNTNTNTNTNTNTNTNTNFN FN TNTNTNTNTN TNTNTNTNTNTNTNFP TN

PRKAR2A TNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTN

TNF-R1 TNTNTNTNTNTNTNFN FP TNTNTPTPTNTNTNTNTNTNFP TNTNTNFN TNFN FN FN FP FN TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNFP FP TNTN FN TNFN TPTNFN TN

TNFa TNTNTNTNFP TNTNTNTNFP TNFP TNFP TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNFP TNTNTNTNTNFP FP TNTNTNFP TNTNTNFN FP FN FN TNTNFP

TP53 FP TNFP TNFP TPTPFP FP FP TNFP FP TNFN FP TNTNFP FP FP TNTNFP TPFP TNFP FP FP FP FP TNFP TNTNTNFP TPFP TNFP FP FP TNFP TNTNTNTNFP TNFP TNFP TN

TRADD TNTNTNTNTNTNTNTNFP TNTNFP FN TNTNTNTNTNTNTNTNTNTNFN TNFN TPTNFP FP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNFN FN TN FN TNFN TN

TRAF2 TNFP FP TNFP TNFP TNTNFP TNFP TPFP TNTNTNTNFP FP TNTNTNFN TPTNFN TPFP FP TNTNTNTNFP FP FP FP TNTNTNFP TNFP TNFP FP TNTNTPFN FP FN FP TNTN

TRAIL FP TNTNTNTNFP FP FP TNFP FP FP TPFP TNTNTNTNFP TNTNTNTNTPTNFP TNTNFP FP FP TNTNTNTNTNTNTNTNTNTNFP TNTNTNFP FP TNTNTNTNTNTNFP TPFP

TRAIL-R TNTNFP TNTNFP TNFN FP FP TNTNFN TNTNFP TNTNTNTNTNTNTNTPFN FN FP FP FP TNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNFN TNFP FN TNTP FP

TrkA FP TNFP TNTNTNFP FP TNFP TNFP FP TNTNFP TNTNFP FP TNFP TNTNTNTNTNTNFP FP TNTNTNTNTNFP TNFP FP FP TNFP TPFP TNTPFP TNTNTNFP TNTNTNFP FP
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AIF TNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTN

AKT1 TN TNTNTNTNTNTNTNFN TNTNTNFN TNTNTNTNTNTNTNTNTNTNTNFP TNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNFP

AKT2 TNTN TNTNTNTNTNFP TPTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTPTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

AKT3 TNTNTN TNTNTNTNTNFN TNTNTNTNTNTNTNTNFP FP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP

APAF1 TNTNTNTN TNTPTNFP TPTNFP FN TPTNTNTNTNTNTNFN TNTNFP TNTPTNTNTNFP TNTNTNTNFP TNTNFP TNTNTNTNTNTNTNFP TNTNTNTNTNTNTNFP TNTNFP

BCL-2 TNTNTNTNTN FN TPFN FN TNTNFN TNTNFN TNTNTPFN FN TNTNFP TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNFP TNFN TNTNTNFN TNFP TNTNTN

BCL-XL TNTNTNTNTPFN FN FN TNTNTNFN FN FN TNTNTNFP TNFN TNTNTNFN FP TNTNTNFP TNTNFP TNFP TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTPTNFP TNFP TN

BID TNTNTNTNTNTPFN FN FN TNFP TPTNFN FN TNTNFP TNTNTNTNFN TNTPFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNFN TN

Bax TNTNFP TNFP FN FN FN TNTNTNTNFP TNFP FP FP FP FP TNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNFP TNTNFP TNTNTNFP FP TNTNTNTNTNFP TNTNTNTNTNFP

CASP3 FN FN TPFN TPFN TNFN TN TPFP TPTPTNTNFP TNTPTNTNTNFN TNTPFP TPFN TPFP TNTNTNTNTNTNTNFP TNTNFP TNTNTNTNTNFP TNTNFP TNTNTNFP TNTNTN

CASP6 TNTNTNTNTNTNTNTNTNTP FP TPFP TNTNTNTNFP TNTNTNFP TNTPTNTPTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNFP TNFP TN

CASP7 TNTNTNTNFP TNTNFP TNFP FP TPTPTNTNTNTNTNTNFP TNFN FP TPFP TPTPTPFP TNTNTNTNTNTNTNFP TNFP FP FP FP FP FP FP TNTNTNTPFP TNTNFP TNTNTN

CASP8 TNTNTNTNFN FN FN TPTNTPTPTP TPTNTNTNTNFP TNTNTNTNTPTPFN TPFP TPTPTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNFN TNTNFN TPFN TPTN

CASP9 TNFN TNTNTPTNFN TNFP TPFP TPTP FP FN TNTNTNTNFN FP TNFP FP TNTPTPTPTNTNTNTNTNFP FP FP FP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTN

Calpain1 TNTNTNTNTNTNFN FN TNTNTNTNTNFP TNTNTNTNTNTNTNTNFP TNTNTNTNFP TNFN FN TNTNTNTNTNTNFN TNTNTNTNTNTNTNFP TNTNTNTNFN TNTNTNTNTN

Calpain2 TNTNTNTNTNFN TNFN FP TNTNTNTNFN TN TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNFP TNTNTNTNTNTNFP TNTNTN

Cn(CHP) TNTNTNTNTNTNTNTNFP FP TNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

Cn(CHP2) TNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

Cn(PPP3CA) TNTNTNFP TNTPFP FP FP TPFP TNFP TNTNTNTNTN TNTNTNFP TNTNFP FP TNTNFP TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNFP FP TNTNFP FP TNFP TNTNTN

Cn(PPP3R1) TNTNTNFP TNFN TNTNFP TNTNTNTNTNTNTNTNTNTN TNFP TNTNTNFP TNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTN

CytC TNTNTNTNFN FN FN TNTNTNTNFP TNFN TNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTN

DFF40 TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNFP TN FN TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNFP TNTNTNTNTNTNTNTNTNTNFP FP TNFP TNTNTN

DFF45 TNTNTNTNTNTNTNTNTNFN FP FN TNTNTNTNTNTNFP TNTNFN FP TNFP TNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNFP TNTNTN

FADD TNTNFP TNFP FP TNFN TNTNTNFP TPFP FP TNTNTNTNTNTNTNFP TPFN TNTNTNFN TNTNTNTNTNTNTNTNTNTPTNTNTNFP FP FP TNTNTNTPFP TNTPFN TPFN TN

FLIP TNTNTNTNTNTNFN TNTNTPTPTPTPFP TNTNTNTNTNTNTNTNTNTP FN TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNFN TNFN TNFN FP

Fas TNFP TNTNTPTNFP TPFP FP TNFP FN TNTNTNTNTNFP FP TNTNFP FN FN TNTNTNFP TNTNTNTNTNTNTNTNTNFP FP FP TNTNTNTNTNTNTNFN TNFP FN FP TNFN TN

IAP(BIRC2) TNTNTNTNTNTNTNFP TNTPTPTPTPTPTNFP TNTNFP TNTNTNTNTNTNTN TNTNTPTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNFP TNTNTNFN TPTNFN FN TNTNTN

IAP(BIRC3) TNTNTNTNTNTNTNTNTNFN TNTPFP TPTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNFN TNTNTNTPTNTNTN

IAP(BIRC4) FN FN TPTNTNTNTNTNFP TPTNTPTPTPFP TNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTN

IKK TNTNTNTNFP FP FP FP TNFP FP FP TPTNTNTNTNTNFP TNTNTNTNFN TNFP TPTNTN TNTNTNTNTNTNFP TNFN FP FP TNTNTNTNFP FP TNTNFN TNFP TNFP TNTNTN

IL-1(A) TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTPTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

IL-1(B) TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TPTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

IL-1R(1) TNTNTNTNTNTNFP TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTPTP TNFP TNTNTNTNFN TNTNTNTNTNTNTNTNTNFP FP TNTNTNTNTNTN

IL-1R(RAP) TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTPTNTNTNTNTNTNTNFN TNTNTNTNFP TNTNTNTNTNTN

IL-3 TNTNFP TNFP TNFP TNTNTNTNTNTNFP TNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNTNTNFP TN FN TNTNTNFP TNTNTNFN TNFP TNTNTNFP TNTNTNFP TNTNFP

IL-3R TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNFP FP TNTNFP TNFP TN

IRAK2 TNTNTNTNTNTNTNTNFP TNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

IRAK4 TNTNTNTNFP TNTNTNTNFP TNFP TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTPTNTNTN TNFN TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTN

IkBa TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN FN TNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTN TNFN TPTNTNTNFN TNTNTNTNTNFN TNTNTNTNTN

MyD88 TNTNTNFP TNTNTNTNFP TNTNFP TNTNTNTNTNTNFP TNTNFP TNTPTNFP FP TNFP FP TNTNFN TNFP TNTNFN TN TNTNTNTNTNFP FP TNTNTNTNTNTNTNTNTNTN

NF-kB(NFKB1) TNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTNTNTNTNFN FP TNTNTNFP TNTNTNTNTNTNTNTNFN TN TNTNTNTNFP TNFN TNTNTNTNTNTNTNTNTN

NF-kB(RELA) TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTPTNTN FP FP TNTNTNFN TNTNTNTNTNTNTNTNTN

NGF TNTNTNTNTNFP TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNFP FP TNFN

PI3K(PIK3CA) TNTNTNTNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNFP TN TNTNTNTNTNTNFP TNTNTNTNTNTN

PI3K(PIK3CG) TNTNTNTNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNFP TNTNFP FP TNTN

PI3K(PIK3R1) TNFN TNTNFP FP FP TNTNTNFP FP FP TNTNTNTNTNTNTNTNTNFP FP TNTNFP TNTNFP TNTNTNFN FP TNTNTNFN FP FP TNTNTNTN TNTNTNFP TNTNTNFP TNTNTP

PI3K(PIK3R2) TNTNTNTNTNTNTNTNTNFP TNTNTNTNFP FP TNTNFP TNFP TNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTN TNTNFP TNTNFP FP TNTNTN

PRKACA TNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN FN TNTNTNTNTN TNTNTNTNTNTNTNTNTN

PRKAR2A TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTN

TNF-R1 TNTNTNTNTNTNTNFN TNFP TNTPFN TNTNTNTNTNTNTNTNTNTNTPTNFN FN FN TNFN TNTNFP TNFP FP TNFP TNTNTNTNTNTNTNFP FP TNTN TPTNFN FN TNFN TN

TNFa TNTNTNTNTNTNTNTNFP TNTNFP TNFP TNTNTNTNFP FP TNFP TNFP TNTNTPTNTNTNTNTNFP FP TNFP TNTNTNTNTNTNTNFP FP TNTNTNTNTP TNFN TPFP FP TN

TP53 TNTNTNTNTNFN TPTNTNTNTNTNTNTNFN TNTNTNFP TNTNFP TNTNFN FP TNTNTNFP TNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTN TNFP FP FP TN

TRADD TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTPTNFN FN TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNFN FN TN TPTNFN TN

TRAF2 FP TNTNTNFP FP FP TNTNFP FP FP TPTNTNFP TNTNFP TNTNFP FP FN FN FP FN TPTNFP TNTNTNTNFP FP TNTNTNTNTNTNFP TNFP FP FP TNTNFN TPFP TP TNFP FP

TRAIL TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTPTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNFP FP TNTN TPTN

TRAIL-R TNTNTNTNTNTNFP FN TNTNFP TNTPTNTNTNTNTNTNTNTNTNTNFN FN FN TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNFN FP FP FN FP TP FP

TrkA TNFP TNFP FP TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNFN TNTNTPTNTNTNTNTNTNTNFP TNFP

MEGADOCK(de novo) PRISM(template) 

TPTrue Positive

FPFalse Positive

FNFalse Negative

Method Precision Recall F-measure 

PRISM(template) 0.231 0.409 0.296 

MEGADOCK(de novo) 0.145 0.453 0.220 
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AIF TNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTN

AKT1 TN TNTNTNTNTNTNTNFN TNTNTNFN TNTNTNTNTNTNTNTNTNTNTNFP TNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNFP

AKT2 TNTN TNTNTNTNTNFP TPTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTPTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

AKT3 TNTNTN TNTNTNTNTNFN TNTNTNTNTNTNTNTNFP FP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP

APAF1 TNTNTNTN TNTPTNFP TPTNFP FN TPTNTNTNTNTNTNFN TNTNFP TNTPTNTNTNFP TNTNTNTNFP TNTNFP TNTNTNTNTNTNTNFP TNTNTNTNTNTNTNFP TNTNFP

BCL-2 TNTNTNTNTN FN TPFN FN TNTNFN TNTNFN TNTNTPFN FN TNTNFP TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNFP TNFN TNTNTNFN TNFP TNTNTN

BCL-XL TNTNTNTNTPFN FN FN TNTNTNFN FN FN TNTNTNFP TNFN TNTNTNFN FP TNTNTNFP TNTNFP TNFP TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTPTNFP TNFP TN

BID TNTNTNTNTNTPFN FN FN TNFP TPTNFN FN TNTNFP TNTNTNTNFN TNTPFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNFN TN

Bax TNTNFP TNFP FN FN FN TNTNTNTNFP TNFP FP FP FP FP TNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNFP TNTNFP TNTNTNFP FP TNTNTNTNTNFP TNTNTNTNTNFP

CASP3 FN FN TPFN TPFN TNFN TN TPFP TPTPTNTNFP TNTPTNTNTNFN TNTPFP TPFN TPFP TNTNTNTNTNTNTNFP TNTNFP TNTNTNTNTNFP TNTNFP TNTNTNFP TNTNTN

CASP6 TNTNTNTNTNTNTNTNTNTP FP TPFP TNTNTNTNFP TNTNTNFP TNTPTNTPTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNFP TNFP TN

CASP7 TNTNTNTNFP TNTNFP TNFP FP TPTPTNTNTNTNTNTNFP TNFN FP TPFP TPTPTPFP TNTNTNTNTNTNTNFP TNFP FP FP FP FP FP FP TNTNTNTPFP TNTNFP TNTNTN

CASP8 TNTNTNTNFN FN FN TPTNTPTPTP TPTNTNTNTNFP TNTNTNTNTPTPFN TPFP TPTPTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNFN TNTNFN TPFN TPTN

CASP9 TNFN TNTNTPTNFN TNFP TPFP TPTP FP FN TNTNTNTNFN FP TNFP FP TNTPTPTPTNTNTNTNTNFP FP FP FP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTN

Calpain1 TNTNTNTNTNTNFN FN TNTNTNTNTNFP TNTNTNTNTNTNTNTNFP TNTNTNTNFP TNFN FN TNTNTNTNTNTNFN TNTNTNTNTNTNTNFP TNTNTNTNFN TNTNTNTNTN

Calpain2 TNTNTNTNTNFN TNFN FP TNTNTNTNFN TN TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNFP TNTNTNTNTNTNFP TNTNTN

Cn(CHP) TNTNTNTNTNTNTNTNFP FP TNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

Cn(CHP2) TNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

Cn(PPP3CA) TNTNTNFP TNTPFP FP FP TPFP TNFP TNTNTNTNTN TNTNTNFP TNTNFP FP TNTNFP TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNFP FP TNTNFP FP TNFP TNTNTN

Cn(PPP3R1) TNTNTNFP TNFN TNTNFP TNTNTNTNTNTNTNTNTNTN TNFP TNTNTNFP TNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTN

CytC TNTNTNTNFN FN FN TNTNTNTNFP TNFN TNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTN

DFF40 TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNFP TN FN TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNFP TNTNTNTNTNTNTNTNTNTNFP FP TNFP TNTNTN

DFF45 TNTNTNTNTNTNTNTNTNFN FP FN TNTNTNTNTNTNFP TNTNFN FP TNFP TNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNFP TNTNTN

FADD TNTNFP TNFP FP TNFN TNTNTNFP TPFP FP TNTNTNTNTNTNTNFP TPFN TNTNTNFN TNTNTNTNTNTNTNTNTNTPTNTNTNFP FP FP TNTNTNTPFP TNTPFN TPFN TN

FLIP TNTNTNTNTNTNFN TNTNTPTPTPTPFP TNTNTNTNTNTNTNTNTNTP FN TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNFN TNFN TNFN FP

Fas TNFP TNTNTPTNFP TPFP FP TNFP FN TNTNTNTNTNFP FP TNTNFP FN FN TNTNTNFP TNTNTNTNTNTNTNTNTNFP FP FP TNTNTNTNTNTNTNFN TNFP FN FP TNFN TN

IAP(BIRC2) TNTNTNTNTNTNTNFP TNTPTPTPTPTPTNFP TNTNFP TNTNTNTNTNTNTN TNTNTPTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNFP TNTNTNFN TPTNFN FN TNTNTN

IAP(BIRC3) TNTNTNTNTNTNTNTNTNFN TNTPFP TPTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNFN TNTNTNTPTNTNTN

IAP(BIRC4) FN FN TPTNTNTNTNTNFP TPTNTPTPTPFP TNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTN

IKK TNTNTNTNFP FP FP FP TNFP FP FP TPTNTNTNTNTNFP TNTNTNTNFN TNFP TPTNTN TNTNTNTNTNTNFP TNFN FP FP TNTNTNTNFP FP TNTNFN TNFP TNFP TNTNTN

IL-1(A) TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTPTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

IL-1(B) TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TPTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

IL-1R(1) TNTNTNTNTNTNFP TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTPTP TNFP TNTNTNTNFN TNTNTNTNTNTNTNTNTNFP FP TNTNTNTNTNTN

IL-1R(RAP) TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTPTNTNTNTNTNTNTNFN TNTNTNTNFP TNTNTNTNTNTN

IL-3 TNTNFP TNFP TNFP TNTNTNTNTNTNFP TNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNTNTNFP TN FN TNTNTNFP TNTNTNFN TNFP TNTNTNFP TNTNTNFP TNTNFP

IL-3R TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNFP FP TNTNFP TNFP TN

IRAK2 TNTNTNTNTNTNTNTNFP TNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

IRAK4 TNTNTNTNFP TNTNTNTNFP TNFP TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTPTNTNTN TNFN TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTN

IkBa TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN FN TNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTN TNFN TPTNTNTNFN TNTNTNTNTNFN TNTNTNTNTN

MyD88 TNTNTNFP TNTNTNTNFP TNTNFP TNTNTNTNTNTNFP TNTNFP TNTPTNFP FP TNFP FP TNTNFN TNFP TNTNFN TN TNTNTNTNTNFP FP TNTNTNTNTNTNTNTNTNTN

NF-kB(NFKB1) TNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTNTNTNTNFN FP TNTNTNFP TNTNTNTNTNTNTNTNFN TN TNTNTNTNFP TNFN TNTNTNTNTNTNTNTNTN

NF-kB(RELA) TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTPTNTN FP FP TNTNTNFN TNTNTNTNTNTNTNTNTN

NGF TNTNTNTNTNFP TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNFP FP TNFN

PI3K(PIK3CA) TNTNTNTNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNFP TN TNTNTNTNTNTNFP TNTNTNTNTNTN

PI3K(PIK3CG) TNTNTNTNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNFP TNTNFP FP TNTN

PI3K(PIK3R1) TNFN TNTNFP FP FP TNTNTNFP FP FP TNTNTNTNTNTNTNTNTNFP FP TNTNFP TNTNFP TNTNTNFN FP TNTNTNFN FP FP TNTNTNTN TNTNTNFP TNTNTNFP TNTNTP

PI3K(PIK3R2) TNTNTNTNTNTNTNTNTNFP TNTNTNTNFP FP TNTNFP TNFP TNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTN TNTNFP TNTNFP FP TNTNTN

PRKACA TNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN FN TNTNTNTNTN TNTNTNTNTNTNTNTNTN

PRKAR2A TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTN

TNF-R1 TNTNTNTNTNTNTNFN TNFP TNTPFN TNTNTNTNTNTNTNTNTNTNTPTNFN FN FN TNFN TNTNFP TNFP FP TNFP TNTNTNTNTNTNTNFP FP TNTN TPTNFN FN TNFN TN

TNFa TNTNTNTNTNTNTNTNFP TNTNFP TNFP TNTNTNTNFP FP TNFP TNFP TNTNTPTNTNTNTNTNFP FP TNFP TNTNTNTNTNTNTNFP FP TNTNTNTNTP TNFN TPFP FP TN

TP53 TNTNTNTNTNFN TPTNTNTNTNTNTNTNFN TNTNTNFP TNTNFP TNTNFN FP TNTNTNFP TNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTN TNFP FP FP TN

TRADD TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTPTNFN FN TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNFN FN TN TPTNFN TN

TRAF2 FP TNTNTNFP FP FP TNTNFP FP FP TPTNTNFP TNTNFP TNTNFP FP FN FN FP FN TPTNFP TNTNTNTNFP FP TNTNTNTNTNTNFP TNFP FP FP TNTNFN TPFP TP TNFP FP

TRAIL TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTPTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNFP FP TNTN TPTN

TRAIL-R TNTNTNTNTNTNFP FN TNTNFP TNTPTNTNTNTNTNTNTNTNTNTNFN FN FN TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNFN FP FP FN FP TP FP

TrkA TNFP TNFP FP TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNFN TNTNTPTNTNTNTNTNTNTNFP TNFP

PRISM(template) 

TPTrue Positive

FPFalse Positive

FNFalse Negative

Method Precision Recall F-measure 

PRISM(template) 0.231 0.409 0.296 

MEGADOCK(de novo) 0.145 0.453 0.220 

Consensus 0.333 0.248 0.285 

A
IF

A
K

T
1

A
K

T
2

A
K

T
3

A
P

A
F

1

B
C

L
-2

B
C

L
-X

L

B
ID

B
a
x

C
A

S
P

3

C
A

S
P

6

C
A

S
P

7

C
A

S
P

8

C
A

S
P

9

C
a
lp

a
in

1

C
a
lp

a
in

2

C
n
(C

H
P

)

C
n
(C

H
P

2
)

C
n
(P

P
P

3
C

A
)

C
n
(P

P
P

3
R

1
)

C
y
tC

D
F

F
4
0

D
F

F
4
5

F
A

D
D

F
L
IP

F
a
s

IA
P

(B
IR

C
2
)

IA
P

(B
IR

C
3
)

IA
P

(B
IR

C
4
)

IK
K

IL
-1

(A
)

IL
-1

(B
)

IL
-1

R
(1

)

IL
-1

R
(R

A
P

)

IL
-3

IL
-3

R

IR
A

K
2

IR
A

K
4

Ik
B

a

M
y
D

8
8

N
F

-k
B

(N
F

K
B

1
)

N
F

-k
B

(R
E

L
A

)

N
G

F

P
I3

K
(P

IK
3
C

A
)

P
I3

K
(P

IK
3
C

G
)

P
I3

K
(P

IK
3
R

1
)

P
I3

K
(P

IK
3
R

2
)

P
R

K
A

C
A

P
R

K
A

R
2
A

T
N

F
-R

1

T
N

F
a

T
P

5
3

T
R

A
D

D

T
R

A
F

2

T
R

A
IL

T
R

A
IL

-R

T
rk

A

AIF TNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

AKT1 TN TNTNTNTNTNTNTNFN TNTNTNFN TNTNTNTNTNTNTNTNTNTNTNFP TNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTN

AKT2 TNTN TNTNTNTNTNTNTPTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTPTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

AKT3 TNTNTN TNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

APAF1 TNTNTNTN TNTPTNFP TPTNFP FN TPTNTNTNTNTNTNFN TNTNTNTNFN TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNFP TNTNTN

BCL-2 TNTNTNTNTN FN TPFN FN TNTNFN TNTNFN TNTNFN FN FN TNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNFP TNFN TNTNTNFN TNTNTNTNTN

BCL-XL TNTNTNTNTPFN FN FN TNTNTNFN FN FN TNTNTNFP TNFN TNTNTNFN TNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTPTNFP TNTNTN

BID TNTNTNTNTNTPFN FN FN TNFP FN TNFN FN TNTNFP TNTNTNTNFN TNTPTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNFN TN

Bax TNTNTNTNFP FN FN FN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

CASP3 FN FN TPFN TPFN TNFN TN FN FP TPTPTNTNTNTNTPTNTNTNFN TNTPTNTPFN TPTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNFP TNTNTNTNTNTNFP TNTNTN

CASP6 TNTNTNTNTNTNTNTNTNFN FP FN TNTNTNTNTNTNTNTNTNTNTNFN TNFN TNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

CASP7 TNTNTNTNFP TNTNFP TNFP FP TPTPTNTNTNTNTNTNFP TNFN FP FN FP TPTPTPTNTNTNTNTNTNTNTNTNTNFP FP FP FP FP TNFP TNTNTNTPFP TNTNFP TNTNTN

CASP8 TNTNTNTNFN FN FN FN TNTPFN TP TPTNTNTNTNFP TNTNTNTNTPTPFN FN FP TPFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNFN TNTNFN TPFN FN TN

CASP9 TNFN TNTNTPTNFN TNTNTPTNTPTP TNFN TNTNTNTNFN TNTNTNTNTNTPTPTPTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTN

Calpain1 TNTNTNTNTNTNFN FN TNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN FN TNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTN

Calpain2 TNTNTNTNTNFN TNFN TNTNTNTNTNFN TN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

Cn(CHP) TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

Cn(CHP2) TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

Cn(PPP3CA) TNTNTNTNTNFN FP FP TNTPTNTNFP TNTNTNTNTN TNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTN

Cn(PPP3R1) TNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTN TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

CytC TNTNTNTNFN FN FN TNTNTNTNFP TNFN TNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

DFF40 TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TN FN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

DFF45 TNTNTNTNTNTNTNTNTNFN TNFN TNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTN

FADD TNTNTNTNTNTNTNFN TNTNTNFP TPTNTNTNTNTNTNTNTNTNTN FN FN TNTNTNFN TNTNTNTNTNTNTNTNTNFN TNTNTNFP TNTNTNTNTNFN TNTNFN FN TPFN TN

FLIP TNTNTNTNTNTNFN TNTNTPFN FN TPTNTNTNTNTNTNTNTNTNTNFN FN TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNFN TNFN TNFN TN

Fas TNFP TNTNFN TNTNTPFP TNTNFP FN TNTNTNTNTNTNTNTNTNTNFN FN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNFP FN TNTNFN TN

IAP(BIRC2) TNTNTNTNTNTNTNTNTNTPFN TPFN TPTNTNTNTNFP TNTNTNTNTNTNTN TNTNTPTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN FN TNFN FN TNTNTN

IAP(BIRC3) TNTNTNTNTNTNTNTNTNFN TNTPFP TPTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNFN TNTNTNTPTNTNTN

IAP(BIRC4) FN FN TPTNTNTNTNTNFP TPTNTPTPTPTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTN

IKK TNTNTNTNFP FP FP FP TNTNFP TNFN TNTNTNTNTNTNTNTNTNTNFN TNTNTPTNTN TNTNTNTNTNTNTNTNFN FP FP TNTNTNTNFP TNTNTNFN TNFP TNFP TNTNTN

IL-1(A) TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

IL-1(B) TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TPTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

IL-1R(1) TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TP TNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

IL-1R(RAP) TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNFN TNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTN

IL-3 TNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN FN TNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNFP TNTNTN

IL-3R TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNFP TNTNTN

IRAK2 TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

IRAK4 TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTN TNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

IkBa TNTNTNTNTNTNTNTNTNTNTNTNTNTNFN FN TNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTN TNFN FN TNTNTNFN TNTNTNTNTNFN TNTNTNTNTN

MyD88 TNTNTNTNTNTNTNTNFP TNTNFP TNTNTNTNTNTNFP TNTNFP TNFN TNTNTNTNFP FP TNTNFN TNTNTNTNFN TN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

NF-kB(NFKB1) TNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNFP TNTNTNTNTNTNTNTNFN TN TNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTN

NF-kB(RELA) TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTN TNTNTNTNTNFN TNTNTNTNTNTNTNTNTN

NGF TNTNTNTNTNFP TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTNFN

PI3K(PIK3CA) TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNTN

PI3K(PIK3CG) TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTN

PI3K(PIK3R1) TNFN TNTNFP FP TNTNTNTNTNFP FP TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNFP TNTNTNFN TNTNTNTNFN TNTNTNTNTNTN TNTNTNFP TNTNTNFP TNTNTP

PI3K(PIK3R2) TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNFP TNTNTNFP TNTNTN

PRKACA TNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN FN TNTNTNTNTN TNTNTNTNTNTNTNTNTN

PRKAR2A TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTN

TNF-R1 TNTNTNTNTNTNTNFN TNTNTNTPFN TNTNTNTNTNTNTNTNTNTNFN TNFN FN FN TNFN TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNFP FP TNTN FN TNFN FN TNFN TN

TNFa TNTNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNFN FN TNTNTN

TP53 TNTNTNTNTNFN TPTNTNTNTNTNTNTNFN TNTNTNFP TNTNTNTNTNFN FP TNTNTNFP TNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTN TNFP TNFP TN

TRADD TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNFN TNFN FN TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN FN TN FN TNFN TN

TRAF2 TNTNTNTNFP TNFP TNTNFP TNFP TPTNTNTNTNTNFP TNTNTNTNFN FN TNFN TPTNFP TNTNTNTNFP FP TNTNTNTNTNTNTNTNTNFP FP TNTNFN FN FP FN TNTNTN

TRAIL TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTPTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TPTN

TRAIL-R TNTNTNTNTNTNTNFN TNTNTNTNFN TNTNTNTNTNTNTNTNTNTNFN FN FN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNFP FN TNTP FP

TrkA TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTPTNTNTNTNTNTNTNTNTNFP
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AIF TNFP TNTNTNFP TNTNFN TNFP TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNFP TNTNFP TNFP

AKT1 TN TNTNFP FP TNTNFP FN TNTNFP FN TNTNTNTNTNTNTNFP FP FP TNFP FP FP TPFP TNTNTNTNTNFP TNTNTNTNFP FP TNTNFP FN FP TNTNTNTNTNTNFP TNTNTN

AKT2 FP TN TNFP TNFP TNTNTPTNTNTNFP TNFP TNFP TNTNTNTNTNTNFP TNTNFP TPTNTNFP TNTNFP TNTNTNTNFP TNFP TNFP TNFP TNTNTNTNTNFP TNFP TNFP FP

AKT3 TNTNTN FP TNTNTNTNTPTNFP TNFP TNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN

APAF1 TNFP FP FP TNTPTNFP TPFP FP TPTPTNTNTNTNTNTNTPTNTNTNTNFN TNFP FP FP TNTNTNFP TNTNTNTNTNTNFP FP FP TNFP FP TNTNFP TNFP FP TNFP TNTNTN

BCL-2 TNFP TNTNTN FN TPTPTPTNTNFN TNTNFN TNTNFN TPFN TNFP TNTNTNTNTNFP FP TNTNFP TNTNTNTNTNTNTNTNTNFP TNTNFP TNFN TNTNTNTPTNTNFP FP TN

BCL-XL FP TNFP TNTPFN TPTPTNFP FP FN TPFN TNFP TNFP TNFN TNTNTNFN TNFP FP TNFP TNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTPTNFP FP TNFP

BID TNTNTNTNTNTPTP TPFN TNFP FN TNTPFN TNFP FP FP TNTNTNTPTNTPTNTNTNFP TNTNTNTNTNTNTNFP TNFP TNFP TNFP TNTNTNTNTNFN TNFP TNTNFP FN FP

Bax TNFP TNTNFP TPTPTP TNTNFP FP TNTNTNTNTNTNTNFP TNTNTNTNFP FP FP FP TNTNTNTNFP FP TNTNTNTNFP TNFP TNTNTNFP TNTNTNFP TNFP FP TNTNFP TN

CASP3 FN FN TPTPTPTPTNFN TN FN FP TPTPTNFP TNFP TPFP TNTNFN TNTPTNTPTPTPTNFP FP FP TNTNTNFP TNTNTNFP FP FP FP TNFP FP TNTNTNFP FP TNFP FP FP FP

CASP6 TNTNTNTNFP TNFP TNTNFN FP FN TNTNTNTNTNTNTNTNTNTNTNFN TNFN FP FP FP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTN

CASP7 FP TNTNFP FP TNFP FP FP FP FP TPTPFP FP TNFP TNFP FP TNFN FP FN FP TPTPTPTNTNFP TNTNTNTNTNTNFP FP FP FP FP FP TNFP FP FP TNTPFP FP FP FP FP TNFP

CASP8 TNFP TNTNTPFN FN FN FP TPFN TP TPTNTNTNFP FP TNTNTNFP TPTPFN FN FP TPFN TNTNTNTNTNTNTNTNTNFP TNTNFP TNTNFP TNTNTNTPTNFP FN TPTPFN FP

CASP9 TNFN FP FP TPTNTPTNTNTPTNTPTP TNFN TNTNTNFP FN TNTNTNTNTNTPTPTPTNTNTNTNFP TNTNFP TNFP TNTNTNTNTNTNFP FP TNTNTNFP TNTNFP FP TNTN

Calpain1 TNTNTNTNTNTNFN TPTNTNTNFP TNTN TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNFN FN TNTNTNTNTNTNFN TNTNTNFP TNTNTNTNTNTNTNTNFN TNTNTNTNTN

Calpain2 FP TNFP TNTNFN TNFN TNFP TNFP TNFN TN TNTNTNTNTNTNTNTNTNTNTNTNFP FP TNFP TNTNTNTNTNTNFN TNTNTNFP TNTNTNTNFP TNTNTNFP TNTNTNFP FP

Cn(CHP) TNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNFP TNTNTNTNFP TNTNFP TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTN

Cn(CHP2) TNTNFP TNTNTNTNFP TNFP TNFP FP TNTNTNTN TNTNTNTNTNTNTNTNTNTNFP TNTNTNTNFP TNTNTNTNTNTNFP TNFP FP TNTNTNFP TNTNTNTNTNTNTNTNTN

Cn(PPP3CA) TNTNTNTNTNFN FP FP TNTPTNTNFP TNTNTNTNTN FP TNTNTNFP TNTNFP FP TNTNFP FP FP TNTNTNTNFP FP FP TNTNFP FP FP TNTNTNTNTNTNFP TNFP FP TNFP

Cn(PPP3R1) TNTNTNTNTNTPTNFP TNFP TNFP TNFP TNTNTNTNFP FP FP TNTNTNTNTNTNFP FP TNFP TNTNTNTNTNTNFP TNFP TNTNFP TNTNTNTNTNFP TNFP TNFP TNTNFP

CytC TNTNTNTNTPFN FN TNFP TNTNFP TNFN TNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTN

DFF40 TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TN FN TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNFP TNTNTNFP TNFP TNTNTNTNTNTNTNTNTNTNFP

DFF45 TNFP TNTNTNFP TNTNTNFN TNFN FP TNTNTNTNTNTNTNTNFN TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNFP TNFP FP TNFP TNFP TNTNTNTNTNTNTNTNTN

FADD TNFP TNFP TNTNTNTPTNTNTNFP TPTNTNTNTNTNFP TNFP TNTN FN TPTNTNFP TPFP TNTNTNTNTNTNTNTNFN TNTNFP FP TNTNTNTNFP FN TNFP FN FN TPTPTN

FLIP TNTNFP TNTNTNFN TNTNTPFN FN TPTNTNTNTNTNTNTNTNTNTNFN FN TNTNFP FP TNTNTNFP TNTNTNTNTNTNFN TNFP TNTNTNFP TNTNTNTNTPTNTPTNFN TN

Fas TNFP TNTNFN TNTNTPFP TNTNFP FN TNTNTNTNTNTNTNTNTNTNTPFN TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNFN TNFP FN TNFP FN TN

IAP(BIRC2) TNFP TNTNTNTNFP TNFP TPFN TPFN TPTNTNTNTNFP TNTNTNFP TNTNTN TNTNTPFP TNTNTNFP TNFP TNTNTNFP TNFP TNTNTNTNTNTNFN FN TNTPFN TNFP TN

IAP(BIRC3) TNFP FP TNFP TNFP TNFP TPFP TPFP TPFP TNTNTNFP TNTNTNTNTNTNFP TN TNTNTNTNTNTNTNTNTNTNTNTNTNFP FP TNTNTNFP FP FP FN TNFP TNTPTNFP TN

IAP(BIRC4) FN TPTPTNFP FP TNTNFP TPFP TPTPTPTNFP TNFP TNFP TNTNTNFP FP TNTNTN FP TNFP FP FP TNFP FP TNFP FP FP TNTNFP FP FP FP TNTNFP TNFP FP FP FP FP FP

IKK TNFP TNTNFP FP FP FP TNTNFP TNFN TNTNFP FP TNTNFP TNTNTNTPFP TNTPTNFP TNTNTNTNFP TNTNFP FN FP FP FP TNTNTNFP TNTNTNFN TNFP FP FP FP TNFP

IL-1(A) TNTNTNTNTNTNTNTNTNFP TNTNTNTNFN TNTNTNFP TNTNTNTNFP TNTNFP TNTNTN TNFN FP TNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNFP TNTNFP TNTN

IL-1(B) TNTNFP TNTNTNTNTNTNFP TNFP TNTNFN FP TNTNFP FP TNTNTNTNTNTNTNTNFP TNTN TPTNTNTNTNFP TNTNTNTNTNTNFP FP TNTNTNTNTNFP TNTNTNFP TN

IL-1R(1) TNTNTNTNTNFP TNTNTNFP TNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTNFP TNFN TP TNTNTNFP FP FP TPTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTN

IL-1R(RAP) TNTNTNTNFP TNTNTNFP TNTNTNTNFP TNTNTNFP TNTNTNTNTNTNFP TNTNTNFP TNFP TNTN TNTNTNFN FP TNTNTNTNTNTNTPTNTNTNTNTNFP TNTNTNTNTN

IL-3 TNTNFP TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNFP TNTNFP TNTNTNTN FN TNTNTNTNFP TNTNFN TNTNFP TNTNTNFP TNTNFP TNTNTN

IL-3R TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNFN TNTNTNTNTNTNFP TNTNTNTNTNTNFP TNTNTNFP TNTNFP

IRAK2 TNTNTNTNTNTNTNTNTNFP TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTNFP TNTNTN TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTN

IRAK4 TNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTNTNFP TNFP FP FN TNTNTN TNFN TNTNTNTNTNTNFP TNTNTNTNFP TNFP TNTNFP

IkBa TNTNTNTNTNTNTNTNTNTNTNFP TNFP FN FN TNTNFP FP TNTNTNTNTNTNTNTNFP FN TNTNFP FP TNTNTNTN TNFN FN TNFP TNFN TNTNTNTNTNTPTNTNTNTNFP

MyD88 TNTNFP TNTNTNTNFP FP TNTNFP FP TNTNTNTNTNFP TNTNFP TNFN TNTNTNTNFP FP TNTNTPTNTNTNTNFN TN TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNFP

NF-kB(NFKB1) TNFP TNTNFP TNFP TNTNFP TNFP TNTNTNTNFP FP TNFP TNTNFP TNFN TNFP TNFP FP TNTNTNTNFP TNFP TNFN TN FP TNTNTNTNTNFN TNTNFP TNTNTNTNTNTN

NF-kB(RELA) TNFP FP TNFP TNTNFP FP FP TNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNFN TNFP TNTNTNTNTNFN TNTNFP FP TNFP FP TNFP

NGF TNTNTNTNFP FP FP TNTNFP TNFP FP TNFP FP TNFP FP TNTNTNFP FP FP TNFP FP TNTNTNTNTNTNTNFP TNTNTNTNTNTN TNTNFP TNTNTNTNTNFP TNTNTNTNTP

PI3K(PIK3CA) TNTNFP TNTNTNTNFP TNFP TNFP TNTNTNTNTNFP FP FP TNFP FP FP TNTNTNTNFP TNFP TNTNTNFN TNTNTNFP TNTNTNTN FP FP TNTNTNTNTNFP TNFP TNTNFP

PI3K(PIK3CG) TNFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNFP TNFP TNTNTNTNTNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNTNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTN

PI3K(PIK3R1) FP FN FP TNFP FP TNTNFP FP TNFP FP FP TNTNTNTNTNTNTNFP FP TNTNTNTNTNFP FP FP FP FP TPTNTNTNTNFN TNTNTNFP FP TN FP TNTNFP FP FP FP FP FP TNTP

PI3K(PIK3R2) TNFP TNTNTNTNTNTNTNFP TNFP TNFP TNTNTNTNTNTNTNTNTNTNFP TNTNFP FP TNTNTNTNTNFP TNTNFP TNTNTNTNTNTNTNFP TNTNFP TNTNTNFP FP TNFP

PRKACA TNTNTNTNTNFN TNTNTNTNTNFP TNTNTNFP TNFP TNTNTNTNFP TNTNFP TNFP TNTNTNTNTNTNTNTNTNTNTNTNFN FN TNTNTNTNTN TNTNTNTNTNTNTNFP TN

PRKAR2A TNTNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTNTN TNTNTNTNTNTNTNTN

TNF-R1 TNTNTNTNTNTNTNFN FP TNTNTPTPTNTNTNTNTNTNFP TNTNTNFN TNFN FN FN FP FN TNTNTNTNTNFP TNTNTNTNTNTNTNTNTNFP FP TNTN FN TNFN TPTNFN TN

TNFa TNTNTNTNFP TNTNTNTNFP TNFP TNFP TNTNTNTNTNTNTNTNTNTNTNTNFN TNTNTNTNTNTNTNFP TNTNTNTNTNFP FP TNTNTNFP TNTNTNFN FP FN FN TNTNFP

TP53 FP TNFP TNFP TPTPFP FP FP TNFP FP TNFN FP TNTNFP FP FP TNTNFP TPFP TNFP FP FP FP FP TNFP TNTNTNFP TPFP TNFP FP FP TNFP TNTNTNTNFP TNFP TNFP TN

TRADD TNTNTNTNTNTNTNTNFP TNTNFP FN TNTNTNTNTNTNTNTNTNTNFN TNFN TPTNFP FP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNTNTNFN FN TN FN TNFN TN

TRAF2 TNFP FP TNFP TNFP TNTNFP TNFP TPFP TNTNTNTNFP FP TNTNTNFN TPTNFN TPFP FP TNTNTNTNFP FP FP FP TNTNTNFP TNFP TNFP FP TNTNTPFN FP FN FP TNTN

TRAIL FP TNTNTNTNFP FP FP TNFP FP FP TPFP TNTNTNTNFP TNTNTNTNTPTNFP TNTNFP FP FP TNTNTNTNTNTNTNTNTNTNFP TNTNTNFP FP TNTNTNTNTNTNFP TPFP

TRAIL-R TNTNFP TNTNFP TNFN FP FP TNTNFN TNTNFP TNTNTNTNTNTNTNTPFN FN FP FP FP TNTNFP TNTNTNTNTNTNTNTNTNTNTNTNTNTNTNFP TNFN TNFP FN TNTP FP

TrkA FP TNFP TNTNTNFP FP TNFP TNFP FP TNTNFP TNTNFP FP TNFP TNTNTNTNTNTNFP FP TNTNTNTNTNFP TNFP FP FP TNFP TPFP TNTPFP TNTNTNFP TNTNTNFP FP

MEGADOCK(de novo) 



Varied sensitivity parameter 
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Better precision maintaining the same F-measure level 
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Larger AUC0.1 (Area Under the ROC0.1 curve) value is better. 



Comparison of results 

• F-measure (overall accuracy) 

– Consensus ≒ PRISM(template) > MEGADOCK(de novo) 

• Precision (reliability) 

– Consensus > PRISM(template) > MEGADOCK(de novo) 

 

• Consensus method has high reliability 

– More accurately than the conventional single method  

– Consensus must be useful for target protein screenings 
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Concluding Remarks 



Conclusions 

• We proposed a new PPI prediction method 

– Consensus between template-based and de novo docking 

– More accurate prediction method 

– Our method can reduce biological screening costs 

– In recent years, template-based docking grab attention, but 

possibility of template-free docking should be considering. 

 

• Future work 

– Improve the way of combining the two techniques by 

using biological information 

• Biochemical function 

• Subcellular localization information 
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