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Target Searching and Drug Designing 

Target and Lead 

Definition of Drug Target 

• A drug target is a biological molecule in the body that a drug interacts with to produce a 
therapeutic effect.  

 

• It is usually associated with disease development or progression. 

Common Types of Drug Targets 

• Proteins:  

o Enzymes (e.g., kinases)  

o Receptors (e.g., GPCRs)  

o Ion channels  

o Transport proteins  

• Nucleic acids:  

o DNA  

o RNA  

• Microbial proteins (in pathogens)  

Characteristics of a Good Drug Target 

• Directly involved in disease mechanism  

• Accessible to the drug  

• Specific to the disease (to minimize side effects)  

• Has measurable activity  

• Known structure and/or function  
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Definition of Lead Compound 

• A lead compound is a chemical molecule that shows potential to interact with a target and 
produces a desired biological effect. 

• It serves as a starting point for drug development. 

Characteristics of a Good Lead Compound 

• Shows binding/interaction with the target  

• Demonstrates biological activity  

• Moderate to strong potency  

• Low toxicity  

• Chemically stable  

• Suitable for structural modification (optimization)  

Difference Between Target and Lead 

Feature Target Lead 

Nature Biological molecule Chemical compound 

Role Site of drug action Interacts with target 

Function Drives disease or therapy Starting point for drug development 

Importance in Drug Design 

• Correct target identification ensures effective therapy  

• Good lead compounds accelerate drug development  

• Essential for rational drug discovery and design  

Applications 

• Drug discovery and development  

• Personalized medicine  

• Disease treatment strategies  

Limitations 

• Incorrect target selection can lead to failure  

• Lead compounds may not become successful drugs  

• Complex biological systems may affect outcomes  

 

Timeline for Drug Development 
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Definition 

• Timeline for drug development refers to the complete process and duration required to develop 
a new drug from discovery to market approval.  

Stages of Drug Development 

 
A. Target Identification and Validation  

➢ Identify disease-related target  

B. Lead Discovery  

➢ Find compounds that interact with target  

C. Lead Optimization  

➢ Improve effectiveness and reduce toxicity  

D. Preclinical Studies  

➢ Laboratory and animal testing  

➢ Evaluate safety and efficacy  

E. Clinical Trials  

Phase I  

o Test safety in small group of healthy individuals  
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Phase II  

o Test efficacy and side effects in patients  

Phase III  

o Large-scale testing for confirmation  

F. Regulatory Approval  

➢ Approval from authorities (e.g., FDA)  

G. Post-Marketing Surveillance (Phase IV)  

➢ Monitor long-term effects  

Time Duration 

• Typically takes 10–15 years  

• Very costly and resource-intensive  

Factors Affecting Timeline 

• Complexity of disease  

• Success rate of trials  

• Regulatory requirements  

Applications 

• Planning drug development strategies  

• Improving efficiency using computational tools  

Limitations 

• High failure rate  

• Expensive process  

• Ethical and regulatory challenges 

 

Target Discovery 

Definition 

• Target discovery is the process of identifying biological molecules (genes, proteins, or 
pathways) that play a key role in a disease and can be targeted by drugs.  

Sources of Target Identification 

1. Genomic Data  

➢ Identification of disease-related genes  
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2. Proteomic Data  

➢ Study of proteins involved in disease pathways  

3. Literature and Databases  

➢ Information from previous research and biological databases  

Approaches in Target Discovery 

A. Comparative Genomics  

➢ Compare healthy and diseased genomes  

B. Gene Expression Analysis  

➢ Identify genes that are overexpressed or underexpressed  

C. Pathway Analysis  

➢ Studying biochemical pathways involved in disease  

D. Protein-Protein Interaction Networks  

➢ Identify key proteins in interaction networks  

Target Validation 

Confirms that the identified target is truly involved in the disease process. 

Methods 

➢ In vitro and in vivo experiments  

➢ Gene knockout/knockdown studies  

➢ RNA interference (RNAi)  

➢ CRISPR techniques  

➢ Functional assays  

Characteristics of an Ideal Target 

• Directly involved in disease mechanism  

• Disease-specific  

• Druggable (can bind with drug molecules)  

• Minimal side effects when targeted  

• Measurable biological activity  

Role of Bioinformatics 

• Data mining and analysis  

• Gene expression and protein network analysis  

• Structure and function prediction  
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