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Lead Identification 

Combinatorial Chemistry 

• Combinatorial chemistry is a technique used to produce a large number of different chemical 
compounds quickly by combining small chemical building blocks in many possible ways. 

Why Combinatorial Chemistry is Important 

• It helps scientists to generate many compounds in a short time  

• It increases the chances of finding useful lead compounds  

• It reduces the time required for compound synthesis 

Types of Combinatorial Chemistry 

 
1. Solid Phase Combinatorial Chemistry  

➢ In this method, chemical reactions are carried out on solid supports such as resin 
beads.  

➢ The compounds remain attached to the solid surface during synthesis.  

➢ It allows easy separation and purification of products.  

2. Solution Phase Combinatorial Chemistry  

➢ In this method, reactions occur in liquid solutions.  

➢ The compounds are freely mixed in the solution.  

➢ It is useful for reactions that need flexible conditions.  
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Steps Involved in Combinatorial Chemistry 

1. Selection of Starting Materials  

➢ Small chemical building blocks are selected  

2. Combination Process  

➢ These building blocks are combined in different ways  

3. Library Generation  

➢ A large number of compounds are produced  

4. Storage and Labeling  

➢ Compounds are stored properly for further testing 

Role in Lead Identification 

• It helps in generating a large number of compounds in a short 
time.  

• It increases the chances of finding active compounds against a target.  

• It provides a wide variety of chemical structures for screening.  

 

High Throughput Screening (HTS) 

• High throughput screening is a technique used to test thousands to millions of chemical 
compounds rapidly for their activity against a biological target. 

Why High Throughput Screening is Important 

• It allows rapid testing of thousands of compounds  

• It helps to identify active compounds efficiently  

• It saves time and effort in drug discovery 

Types of High Throughput Screening 

1. Biochemical Screening  

➢ Tests interaction with isolated enzymes or proteins  

2. Cell-Based Screening  

➢ Tests the effect of compounds on living cells  

3. Binding Assays  

➢ Measures how strongly a compound binds to a target  

4. Functional Assays  

➢ Measures the biological response of a compound 
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Components of HTS System 

1. Automated robotic systems.  

2. Detection instruments.  

3. Data processing software.  

Steps in High Throughput Screening 

1. Preparation of Compound Library  

➢ A large number of compounds are collected  

2. Assay Setup  

➢ A suitable biological test system is prepared  

3. Automation and Screening  

➢ Robots and machines test compounds quickly  

4. Data Collection and Analysis  

➢ Results are recorded and analyzed 

Role in Lead Identification 

• It helps in identifying active compounds from large libraries.  

• It provides fast and accurate results.  

• It reduces time required for screening.  
 

In Silico Lead Discovery Techniques 

• In Silico, lead discovery techniques are computer-based methods used to identify and design 
potential drug molecules without performing laboratory experiments in the initial stage. 

Why In Silico Techniques are Important 

• They reduce the cost of drug discovery  

• They save time by avoiding unnecessary experiments  

• They help to predict how compounds will behave in the body 

Types of In Silico Techniques 
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1. Molecular Docking  

➢ This method predicts how a drug molecule fits into the binding site of a target protein.  

➢ It helps in understanding the strength and type of interaction between the drug and the 
target.  

2. Virtual Screening  

➢ This method uses computer programs to screen large databases of compounds.  

➢ It helps in selecting compounds that are most likely to bind to the target.  

3. Quantitative Structure-Activity Relationship (QSAR)  

➢ This method studies the relationship between chemical structure and biological 
activity.  

➢ It helps in predicting the activity of new compounds before testing them.  

4. Pharmacophore Modeling  

➢ This method identifies important features required for a drug to interact with a target.  

➢ It helps in designing new molecules with similar features.  

Steps in In Silico Lead Discovery 

1. Target Structure Preparation  

➢ The 3D structure of the target is obtained or predicted  

2. Selection of Compound Library  

➢ A set of compounds is selected for analysis  

3. Computer Simulation  

➢ Interactions between compounds and target are 
studied  

4. Ranking and Selection  

➢ Compounds are ranked based on predicted activity  

5. Selection of Hits  

➢ Promising compounds are chosen for laboratory 
testing  

Applications in Lead Identification 

1. Prediction of Drug-Target Interaction  

➢ Helps to identify compounds that bind effectively  

2. Optimization Support  

➢ Helps to improve chemical structures before synthesis  
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3. Reduction of Experimental Work  

➢ Minimizes unnecessary laboratory testing 

 

Assay Development for Hit Identification 

• Assay development is the process of designing reliable laboratory tests to identify compounds 
that show activity against a biological target. 

Types of Assays 

 

1. Biochemical Assays  

➢ These assays use isolated enzymes or proteins.  

➢ They measure direct interaction between the compound and the target.  

2. Cell-Based Assays  

➢ These assays use living cells to study the effect of compounds.  

➢ They provide information about how the compound works in a biological system.  

3. Binding Assays  

➢ These assays measure how strongly a compound binds to a target.  

➢ They help in identifying compounds with good binding ability.  

Steps in Assay Development 

1. Selection of Biological Target  

➢ The appropriate target system is chosen  

2. Design of Assay Method  

➢ The method of testing is planned  

3. Optimization of Conditions  

➢ Experimental conditions are adjusted for best results  
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