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QSAR 

Regression Analysis 

• Regression analysis is a statistical method used in QSAR to find the relationship between 
biological activity and different physicochemical parameters of compounds. 

Why Regression Analysis is Important 

• It helps to create mathematical models for prediction  

• It explains how different parameters affect activity  

• It is simple and widely used in QSAR studies  

Basic Concept of Regression Analysis 

• It relates dependent variable (biological activity) with independent variables (parameters)  

• It uses equations to describe this relationship  

• It helps to predict activity of new compounds  

Types of Regression Analysis 

1. Simple Linear Regression  

➢ It uses one independent variable  

➢ It shows a straight-line relationship  

2. Multiple Linear Regression (MLR)  

➢ It uses more than one independent variable  

➢ It is most commonly used in QSAR  

3. Non-Linear Regression  

➢ It describes curved relationships  

➢ It is used when the relationship is not linear  

4. Stepwise Regression  

➢ Variables are added or removed step by step  

➢ It selects the most important parameters  

Steps in Regression Analysis 

1. Data Collection  

➢ Biological activity and parameters are collected  

2. Selection of Variables  

➢ Important parameters are selected  
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3. Model Building  

➢ Mathematical equation is developed  

4. Statistical Evaluation  

➢ Model is tested for accuracy  

5. Prediction  

➢ Model is used to predict activity of new compounds  

Applications of Regression Analysis 

1. QSAR Model Development  

➢ Used to build predictive models  

2. Drug Design  

➢ Helps to design better compounds  

3. Activity Prediction  

➢ Predicts biological activity  

 

Partial Least Square Analysis (PLS) 

• Partial Least Square (PLS) analysis is a multivariate statistical method used in QSAR when 
there are many variables and they are highly correlated. 

Why PLS is Important 

• It handles large and complex datasets  

• It works well when variables are correlated  

• It improves prediction accuracy  

Basic Concept of PLS 

• It reduces large data into smaller components  

• It finds relationships between variables and activity  

• It focuses on maximum variation related to activity  

Types of PLS Methods 

1. PLS1 (Single Response PLS)  

➢ Used when there is one dependent variable  

2. PLS2 (Multiple Response PLS)  

➢ Used when there are multiple dependent variables  
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3. Kernel PLS  

➢ Used for non-linear relationships  

Steps in PLS Analysis 

1. Data Preparation  

➢ Data is collected and normalized  

2. Component Extraction  

➢ Important components are identified  

3. Model Building  

➢ Relationship between components and activity is established  

4. Validation  

➢ Model is tested for reliability  

5. Prediction  

➢ Model is used to predict new data  

Applications of PLS Analysis 

1. 3D-QSAR Studies  

➢ Widely used in COMFA and COMSIA  

2. Handling Multicollinearity  

➢ Works well when variables are interrelated  

3. Drug Discovery  

➢ Helps in analyzing complex datasets  

 

Other Multivariate Statistical Methods 

• Other multivariate statistical methods are used in QSAR when there are many variables and 
complex relationships between chemical structure and biological activity.  

• These methods help to analyze large datasets and improve prediction accuracy. 

Why Multivariate Methods are Important 

• They help to analyze multiple variables at the same time  

• They improve the accuracy of QSAR models  

• They help to understand complex relationships  

Types of Multivariate Statistical Methods 
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1. Principal Component Analysis (PCA) 

➢ PCA reduces large data into smaller sets of variables called principal components  

Subtypes of PCA Usage 

a) Data Reduction  

▪ Reduces number of variables  

b) Pattern Recognition  

▪ Identifies patterns in data  

2. Cluster Analysis 

➢ Groups similar compounds based on their properties  

Subtypes of Cluster Analysis 

a) Hierarchical Clustering  

▪ Forms clusters step by step  

b) Non-Hierarchical Clustering  

▪ Forms clusters directly  

3. Discriminant Analysis 

➢ Classifies compounds into categories based on properties  

Subtypes of Discriminant Analysis 

o Linear Discriminant Analysis (LDA)  

o Quadratic Discriminant Analysis (QDA)  

4. Artificial Neural Networks (ANN) 

➢ Uses computer models that mimic human brain function  
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Subtypes of ANN 

o Feedforward Neural Networks  

o Recurrent Neural Networks  

5. Support Vector Machines (SVM)  

➢ Used for classification and regression problems  

Steps in Multivariate Analysis 

1. Data Collection  

➢ Large datasets are collected  

2. Data Preprocessing  

➢ Data is cleaned and normalized  

3. Method Selection  

➢ Suitable statistical method is chosen  

4. Model Development  

➢ Model is built using selected method  

5. Validation and Testing  

➢ Model accuracy is checked  

Applications of Multivariate Methods 

1. QSAR Modeling  

➢ Helps in building accurate models  

2. Data Classification  

➢ Groups compounds based on activity  

3. Pattern Analysis  

➢ Identifies relationships in data  

 

3D-QSAR Approaches: COMFA (Comparative Molecular Field 
Analysis) 

• COMFA is a 3D-QSAR method that studies the relationship between the three-dimensional 
properties of molecules and their biological activity using steric and electrostatic fields. 

Why COMFA is Important 

• It provides spatial understanding of drug-target interaction  
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