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UNIT I INTRODUCTION Multiscale Computational Modelling - Proteomics - Computational 

Systems Biology and Aging - Computational Systems Biology in Drug Design - Software Tools 

for Systems Biology. 
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UNIT II MODELS IN SYSTEMS BIOLOGY The Parameter Problem and the Meanings of 

Robustness - Models as Dynamical Systems - Continuous Models - Discrete Models - The 

Parameter Problem – Parameter phobia - Measuring and Calculating - Counter Fitting - 

Beyond Fitting - The Landscapes of Dynamics - Qualitative Dynamics - Steady State Attractors 

of ODE Models - The Meanings of Robustness Parameter Biology - Robustness to Initial 

Conditions - Robustness in Reality - Structural Stability - Classifying Robustness Rule-Based 

Modelling and Model Refinement -A Simple Cascade - A (Natural) Computing Perspective on 

Cellular Processes - Cell Cycle and Breast Tumor Growth Control 
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RULE BASED MODELING AND MODEL REFINEMENT  
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UNIT III BIOLOGICAL NETWORK INFERENCE Reconstruction of Biological Networks by 

Supervised Machine Learning Approaches - Graph Reconstruction as a Pattern Recognition 

Problem - Problem Formalization - Graph Inference as a Pattern Recognition Problem - Graph 

Inference with Local Models and Global Models - Examples - Reconstruction of a Metabolic 

Network - Reconstruction of a PPI Network Reconstruction of Gene Regulatory Networks 

 

RECONSTRUCTION OF BIOLOGICAL NETWORKS BY SUPERVISED MACHINE LEARNING APPROACHES  
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GRAPH RECONSTRUCTION AS A PATTERN RECOGNITION PROBLEM  
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UNIT IV GENOMICS AND COMPUTATIONAL SYSTEMS BIOLOGY From DNA Motifs to Gene 

Networks: A Review of Physical Interaction Models - Physical Basis of Transcription 

Regulation and Representation of DNA Patterns - Physical Interaction Algorithms - Genomic 

Signatures and a Space of Genomes for Genome Comparison - Study of Metabolic Networks 

Through Sequence Analysis and Transcriptomic Data 

FROM DNA MOTIFS TO GENE NETWORKS: A REVIEW OF PHYSICAL INTERACTION MODELS  
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Physical Basis of Transcription Regulation and Representation of DNA Patterns  
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PHYSICAL INTERACTION ALGORITHMS  
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GENOMIC SIGNATURES AND A SPACE OF GENOMES FOR GENOME COMPARISON  
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STUDY OF METABOLIC NETWORKS THROUGH SEQUENCE ANALYSIS AND 
TRANSCRIPTOMIC DATA  
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UNIT V SOFTWARE TOOLS FOR SYSTEMS BIOLOGY ALIBABA: A Text Mining Tool for Systems 
Biology - Validation Issues in Regulatory Module Discovery - Computational Imaging and 
Modelling for Systems Biology (Page 343) 
 
ALI BABA: A TEXT MINING TOOL FOR SYSTEMS BIOLOGY  
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VALIDATION ISSUES IN REGULATORY MODULE DISCOVERY  
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DATA TYPES  

 



 7 

 

 

 

 

 

 

 

 

 

 



 8 

COMPUTATIONAL IMAGING AND MODELING FOR SYSTEMS BIOLOGY  
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CONNECTING BIOINFORMATICS AND BIOMEDICAL IMAGING  

 


