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Sequence → Structure → Function
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Alcohol Dehydrogenase
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Primary Structure
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https://en.wikipedia.org/wiki/Amino_acid

N terminal C terminal
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Secondary Structure
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Tertiary Structure
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TIM barrel fold beta barrel
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Quaternary Structure

 6
domain swapping hemoglobin
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Structure Determination

 7x-ray crystallography nuclear magnetic resonance
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Sequence → Structure → Function
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Motion
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Molecular Dynamics
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more stable

less stable

Dynamics Analysis
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Protein Folding
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https://en.wikipedia.org/wiki/Anton_(computer)
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Homology Modeling
 Find sequence alignment to template  

 Build backbone from template (loops??)  

 Add side-chains  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template

I-TASSER

https://zhanglab.ccmb.med.umich.edu/I-TASSER/
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http://swissmodel.expasy.org/

25% ‘Twilight Zone’

Major source of error: alignment

Homology Modeling
 Find sequence alignment to template  

 Build backbone from template (loops??)  

 Add side-chains  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template
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Learning to Predict Structure
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https://www.biorxiv.org/content/early/2018/02/14/265231
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Computational Drug Discovery
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Drug Discovery
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Computational Drug Discovery
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Structure Based Drug Design
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?
Unlike ligand based approaches, 
generalizes to new targets

Requires molecular target with 
known structure and binding site
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Structure Based Drug Design
Virtual Screening Lead Optimization

Pose Prediction Binding Discrimination Affinity Prediction
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Protein-Ligand Scoring
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r1 r2d

O. Trott, A. J. Olson, AutoDock Vina: improving the speed and accuracy of docking with a new scoring 
function, efficient optimization and multithreading, Journal of Computational Chemistry 31 (2010) 455-461

AutoDock Vina
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Pharmacophore
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Common Features:

aromatic ring  
hydrophobic area 
positive ionizable 
negative ionizable  
hydrogen bond donor 
hydrogen bond acceptor

IUPAC: The ensemble of steric and electronic features that is necessary to 
ensure the optimal supra-molecular interactions with a specific biological 
target structure and to trigger (or to block) its biological response.
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http://pharmit.csb.pitt.edu
4PPS 

DUDe ER alpha benchmark


