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Background 

• Proteins 

• Protein binding 

BRCA1 
Source: http://en.wikipedia.org/wiki/BRCA1 



MoRFs 

 

• Molecular recognition 

feature 

• Binding region 

• Proteins 

• Disordered regions 

• No definite structure 

• Typically short 

1RFI - Has a region that is a MoRF 
Source: http://commons.wikimedia.org/wiki/File:PDB_1rfi_EBI.jpg 



Predicting MoRF-

Protein Bind Sites 

• Find regions on 

structured side where a 

MoRF is likely to bind 

• Find main attributes 

that cause MoRF to 

bind on the location 



Motivations 

• Binding on partner 

has to do with how 

certain diseases 

function 

• Useful for drug design 



Past Research 

• MorfPred 

• Predicts where on MoRF 

protein is likely to bind 

• MoRF Binary 

Predictor 

• Predicts whether or not 

MoRFs are likely to bind 



Data 
 

 

• PDB (Protein Data Bank) 

• Data for attributes from here or calculated 

from information in here 

 



BRCA1 

• Partner protein 

• MoRFs bind to this protein 

• 291 windows 



MoRFs Used 

 

 

• Using a list of MoRFs 

• 812 MoRFs 

 



Methods 

 

• Bayes Nets 

• Windowed Approach 

• Molecular Geometry 



Bayes Nets 

• Attributes 

• On MoRF 

• On protein 

• Implemented with 

Knime 



Learning 
• MoRF data for bound and unbound 

states 

• Finds relationships between each 

of MoRF’s attributes 

• Creates a Bayes Net with all the 

relationships as they influence 

MoRF’s state 



Windowed 

Approach 

• Windows on rigid 
protein 

• Each window is 
assessed 

• Window length is 15 

• Predictor gives more 
favorable windows 
based on learned 
Bayes Net 



Deleting Windows 
• Based on the molecular 

geometry 

• Physically inaccessible areas 



Limitations 

 

• False Attachment Points 

• Extra Window Deletion 



Results 
 

 

 Accuracy: ~40% 

 p < .0001 



Future Research 

• Improvement of 

Accuracy 

• Fixing the deceptive 

attachments problem 

• Implementing 

Window Deletion 

 

Actual Binding Location 

Perceived Binding Locations 
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