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Molecular Docking 

Rigid Docking 

• Rigid docking is a molecular docking method in which both the ligand (drug molecule) and the 
target (protein) are treated as fixed structures.  

 

• This means their shapes do not change during the docking process. 

Why Rigid Docking is Important 

• It is simple and fast compared to other docking methods  

• It requires less computational power  

• It is useful for initial screening of compounds  

Basic Concept of Rigid Docking 

• The ligand is placed into the binding site of the target  

• Both structures remain fixed without movement  

• The best fit is selected based on shape and interaction  

Types of Rigid Docking Approaches 

1. Shape Complementarity Method  

➢ The ligand is fitted into the target based on matching shapes  

2. Geometric Matching Method  

➢ Matching of geometric features between ligand and target  

3. Grid-Based Docking  

➢ A grid is created around the binding site for docking  
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Steps in Rigid Docking 

1. Preparation of Target Structure  

➢ The protein structure is selected and prepared  

2. Preparation of Ligand Structure  

➢ The ligand molecule is prepared  

3. Docking Process  

➢ The ligand is placed into the binding site  

4. Scoring  

➢ Binding strength is calculated  

5. Selection of Best Pose  

➢ The best fit is selected  

Advantages of Rigid Docking 

1. It is simple and fast.  

2. It requires less computational power. 

Limitations of Rigid Docking 

1. No Flexibility  

➢ Does not consider movement of molecules  

2. Less Accuracy  

➢ May not represent real biological conditions  

3. Limited Application  

➢ Not suitable for flexible proteins or ligands  

 

Flexible Docking 

• Flexible docking is a molecular docking method where the ligand, the protein, or both are 
allowed to change their shape during the docking process. 

Why Flexible Docking is Important 

• It provides more realistic results  

• It considers the natural movement of molecules  

• It improves accuracy in predicting binding  

Basic Concept of Flexible Docking 
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• Molecules adjust their shape to fit each other  

• Multiple conformations are generated  

• The best conformation is selected  

Types of Flexible Docking 

1. Ligand Flexible Docking  

➢ Only the ligand is flexible  

2. Protein Flexible Docking  

➢ Only the protein is flexible  

3. Fully Flexible Docking  

➢ Both ligand and protein are flexible  

Methods Used in Flexible Docking 

1. Systematic Search Methods  

➢ All possible conformations are explored  

2. Stochastic Methods  

➢ Random sampling of conformations  

3. Molecular Dynamics-Based Methods  

➢ Simulate movement over time  

Steps in Flexible Docking 

1. Structure Preparation  

➢ Target and ligand are prepared  

2. Generation of Conformations  

➢ Different shapes of molecules are created  

3. Docking Simulation  

➢ Ligand is docked into the target  

4. Scoring and Ranking  

➢ Binding strength is evaluated  

5. Selection of Best Complex  

➢ The best interaction is selected  

Advantages of Flexible Docking 

1. High Accuracy  
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➢ Provides better prediction of binding  

2. Realistic Simulation  

➢ Mimics real biological conditions  

3. Better Drug Design Support  

➢ Helps in designing effective drugs  

Limitations of Flexible Docking 

1. It requires more computational time.  

2. It is more complex than rigid docking. 

 

Manual Docking 

• Manual docking is a simple method of molecular docking where the researcher places the 
ligand into the binding site of the target protein manually using visualization tools. 

Characteristics of Manual Docking 

• It is performed using graphical software.  

• It depends on human understanding of molecular interactions. 

Why Manual Docking is Important 

• It helps to understand basic ligand–protein interactions  

• It is useful for teaching and initial analysis  

• It allows visual inspection of binding  

Basic Concept of Manual Docking 

• The ligand is positioned inside the binding site by the user  

• The researcher adjusts orientation and position  

• Interactions are visually examined  

Types of Manual Docking 

1. Visual Placement Docking  

➢ Ligand is placed based on visual matching  

2. Interactive Docking  

➢ User adjusts ligand in real time using software tools  

3. Guided Docking  

➢ Placement is based on known interaction points  
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Steps in Manual Docking 

1. Loading of Protein Structure  

➢ The target protein is opened in software  

2. Loading of Ligand Structure  

➢ The ligand molecule is added  

3. Positioning of Ligand  

➢ The ligand is manually placed in the binding site  

4. Adjustment of Orientation  

➢ The ligand is rotated and moved for best fit  

5. Interaction Analysis  

➢ Hydrogen bonds and other interactions are checked  

Advantages of Manual Docking 

• It helps in understanding basic interactions.  

• It is useful for educational purposes. 

Limitations of Manual Docking 

1. Low Accuracy  

➢ Depends on user skill  

2. Time-Consuming  

➢ Not suitable for large datasets  

3. No Automated Scoring  

➢ Lacks precise scoring compared to automated methods  

 

Docking-Based Screening 

• Docking-based screening is a computational method where a large number of compounds are 
docked into a target protein to identify potential lead compounds. 

Why Docking-Based Screening is Important 

• It helps to screen large compound libraries efficiently  

• It reduces the need for experimental screening  

• It identifies potential drug candidates quickly  

Basic Concept of Docking-Based Screening 
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