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The objective of the course is to provide students with a comprehensive and
concise overview of interactions between the components of biological systems
to understand the physiological function of the system. This course will help

Lea?rmrTg engineering students to understand the computational tools designed to
Objectives investigate and analyze various molecular systems, including metabolic systems,
signaling pathways, and gene regulatory networks.
On successful completion of the course, the student will be able to:

‘ Construct and analyze computational models of biological systems
Learning Understand common mathematical approaches to study biological
Outcomes problems

e Apply computational analyses to explore the behavior of biological
systems
Introductions to Systems Biology: Concepts of systems biology, general
properties of plotting graphs, dynamic systems, types of data used in modeling,
self-organization, emergent properties, robustness and stability of systems.
(11L+2T)
Analysis of dynamical systems: Concepts of modeling biological systems using
ordinary differential equations; numerical methods of solving ordinary
differential equations, stability analysis of linear and nonlinear systems of
ordinary differential equations, concept of bifurcation. (8L+2T)
Contents of the
course Modeling molecular network: Concepts of molecular network and network
(With motifs, Enzyme catalysis, analysis of biochemical switches, positive feedback,
approximate negative feedback, transcriptional circuits, hysteresis in network motifs and
break-up of hours | integral feedback (7L+2T).
for L/T/P)

Stochastic modeling: Concepts of probability theory, Mathematics of stochastic
processes - Poisson process and Monte Carlo, Gillespie's algorithm (6L+1T).

Graph-theoretic modeling of molecular networks: Basic concepts of graph
theory, random networks - Erdos Reny Model, Protein-protein interaction
networks: lethality-centrality rule, gene networks, host-pathogen protein-
protein interaction, comparative analysis of Biological networks, capstone
project on integrated analysis in systems Biology (10L+7T).
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