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Primary Structure
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Tertiary Structure

TIM barrel fold beta barrel
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Quaternary Structure

domain swapping hemoglobin
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refinement

Structure Determination
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Molecular Dynamics
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DynamlcsAnalysls
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Protein Folding
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How Fast-Folding Proteins Fold
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Homology Modeling

Find sequence alignment to template
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GO terms
Binding site

Template Cluster centroid Final model Function prediction

https://zhanglab.ccmb.med.umich.edu/I-TASSER/

12



University of Pittsburgh

Homology Modeling

Find sequence alignment to template

HPRRLLLPNTLCLCRRRYSPYERSHCHENQMSRRASGCPNALLPAVCKDCFQVCMDVSQFKPNELTVKVVDNTV
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RMSD vs % sequence identity (target/best template)
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Learning to Predict Structure
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BASIC DRUG PRE- FDA POSTAFPROVAL

: CLINICAL TRIALS RESEARCH &
ESEARCH DISCOVERY CLINICAL REVIEW MONITORING

PHASE | PHASE I PHASE Il PHASE IV

1 rpa-
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BILLION
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HUNDREDS THOUSANDS

NDA/BLA SUBMITTED

IND SUBMITTED
FDA APPROVAL

Source: Pharmaceutical Research and Manufacturers of America (http://phrma.org)
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THE BIOPHARMACEUTICAL RESEARCH AND DEVELOPMENT PROCESS
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Drug Discovery
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Computational Drug Discovery

Virtual

Modeling
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Structure Based Drug Design

Unlike ligand based approaches,
generalizes to new targets

Requires molecular target witn
known structure and binding site
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Structure Based Drug Design

Virtual Screening Lead Optimization
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Pose Prediction Binding Discrimination Affinity Prediction

20



University of Pittsburgh

Computational and Systems Biology

Protein-Ligand Scoring

AutoDock Vina
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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 21



University of Pittsburgh Computational and Systems Biology

Pharmacophore

[UPAC: 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.

Common Features:
aromatic ring
hydrophobic area
positive ionizable
negative ionizable
hydrogen bond donor
hydrogen bond acceptor
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Perlodic Table of the Elements
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http://pharmit.csb.pitt.edu
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