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Computer Aided Drug Design 



Overview 

 Drug discovery process 

 Overview of Computer-Aided Drug Design 



How Drugs Work 

Drug : A substance used in the diagnosis, treatment, or prevention of a 

disease or as a component of a medication.  

Drug Target 

+ 
Target-drug complex 

Lock-and-key model 



Drug Development Process 

Disease 

Isolate protein 

involved in disease 

(2-5 years) 

Find compounds effective 

against disease protein 

Hit ID 

Hit to Lead 

(2-5 years) 

Preclinical testing 

Animal efficacy 

Lead opt 

(1-3 years) 

Human clinical trials 

Phase 1 

Phase 2 

Phase 3 

(2-10 years) 

FDA approval 

(2-3 years) 

File IND 

Animal toxicity 

http://images.google.com/imgres?imgurl=www.elements.nb.ca/theme/health/patty/sick.jpg&imgrefurl=http://www.elements.nb.ca/theme/health/theme.htm&h=128&w=75&prev=/images?q%3Dsick%2Bclipart%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8%26safe%3Doff


Drug Development Process 

You have to test A LOT of 
compounds to find a drug 

10 – 15 years,  

500 - 1000 million US $  



Why CADD ? 

 Reduce costs / time 

 Reduce animals used in experiment 

 Improve success rate 

 Improve understanding of 

drug-protein interactions 

SAVING 2 – 5 years, 100 - 500 million US $  

 Virtual screening (Hit identification) 

 Select leads 

 Lead optimization 

The future is bright, the future is virtual 



Methodologies and strategies of CADD 



Structure based drug design 

Experiment or sequence    

Protein 3D structure 

Modeller 
Discovery studio 
... 

Binding pocket 



Structure based drug design 

Docking : find the “best” matching between target protein and drug 

candidates.   

Autodock 
Glide 
Sybyl 
MOE 
….. 



Molecular shape matching 
 
~millions of molecules / day 
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Ligand based drug design 

ROCs 
Omiga 
gWEGA 
….. 



ADMET evaluation 

Data mining…. 

Schrodinger 
MOE 
MedChem studio 
….. 



Available CADD software 

www.click2drug.org 



Thank you 


