
SigFinder: Mining Significant 
Substructures in Compound 

Libraries 
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SigFinder 

  

Input: 

• Diverse background 

database 

• Libraries of compounds 

with specific activity  

Output: 

• Prioritized list of 

significant substructures  
 

 

Provides powerful insight into structure-activity  

relationship in the form of significant substructures   

2 



Applications of SigFinder 

• What makes compounds active 

against a target?  

– Develop pharmacophore models based 

on results 

• What substructures impart specific 

biological activity (e.g., BBB 

permeability)? 

– Screen compounds for similar activity 
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Key Benefits 

• Only automatic tool that identifies 

significant substructures 

– No other tools can mine structure-

activity relationship based on topology 

– Unique use of a background statistical 

model derived from diverse compound 

libraries. 

• Scales to large databases 

– Two orders of magnitude faster than 

alternatives 
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Validation Studies 

• Briem & Lessel dataset 

– Find substructures specific to activity classes, 

and their significance as well as support. 

• hERG dataset 

– Find substructures that are significant for 

toxicity. 

• Permeability Datasets (Oral bioavailability, BBB 

barrier) 

– Find substructures that are significant for 

permeability. 
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Briem and Lessel (BL) Dataset 

• 957 compound subset of MDL Drug Data Report 
(MDDR) classified by biological activity . These are 
summarized in the table below. 
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49 5HT3 Re-uptake Inhibitors 

40 ACE Inhibitors 

111 HMG-CoA Inhibitors 

134 PAF Antagonists 

49 TXA2 Antagonists 

574 "Inactives" 



Interesting Substructures from 
the BL Dataset 
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Found in HMG-CoA 

inhibitors only  

Found in PAF 

Antagonists and 

5HT3 inhibitors only  

Found in all ACE 

Inhibitors 

Found in PAF 

Antagonists and 

ACE inhibitors only  

Found in PAF and 

TXA Antagonists 

and 5HT3 inhibitors 

only  

Found in PAF 

Antagonists and 

TXA inhibitors only  

Found in PAF 

Antagonists only  



hERG Dataset 

• This dataset consists of compounds known to be 

active or inactive as hERG blockers. Here are some 

interesting substructures that we found on 

applying SigFinder to this dataset.  
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Significant substructures 

contained only in hERG 

blockers 

Significant substructures 

contained in compounds that 

are not hERG blockers 



BBB Permeability 

• BBBDataSet – 1593 compounds labeled as BBB 

permeable or not 

• Significant substructures belong exclusively to 

either the permeable or non-permeable set, not 

both. Hence, substructures are representative of 

each set. 

• The frequency of occurrence of these substructures 

is very low (0.2-5%). Significant substructures 

would not be found on the basis of frequency. 

• Classification Accuracy of 82% with 5-fold cross 

validation 
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HIA dataset 

• This dataset is based on clinically observed Human 

Intestinal Absorption (HIA) behavior of compounds. 

On applying SigFinder to this dataset, we found the 

following substructures. 
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Significant substructures 

contained in the list of 

Human Intestine 

Absorbable compounds. 

Significant substructures 

contained in the list of 

compounds that are not 

Human Intestine Absorbable. 



Connections to Other Acelot 
Tools 

• Once a substructure is identified, use 

SimFinder for similarity searching. 

• Perform 3-d alignment of compounds 

that contain the specific structure 

and find well-aligned pharmacophoric 

features 
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Technical Details: Mining 

Graph 
DB 

Feature 
vectors 

Significant feature 
vectors 

RWR on 
graphs 

Feature 
Vector 
Mining 

Sets of 
subgraphs 

Significant 
subgraphs 

Frequent 
subgraph 

mining 

high frequency threshold 
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Technical Details: in silico 
Prediction 
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