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Systems Biology: Basic principles
e Introduction to systems biology
e Fundamentals of mathematical modelling, properties of models.
e Biological systems and models. Some example models.
¢ Understanding Systems Biology Graphical notation (SBGN).
e Introduction and types of biological networks.

Network Biology
e Principles of Biological networks, Network representation and statistics,
networkperturbations.

e Optimality and robustness of biological networks.
¢ Reconstruction of Gene regulation networks - Negative and positive
regulation in transcription networks with example.

Metabolic fluxes
e Properties and control of metabolic flux.
e Metabolic flux analysis: Flux Balance Analysis (FBA), Flux Variability
Analysis, Flux Map.
e Applications of metabolic flux analysis.
e Lab

Introduction, concepts and practice of synthetic Biology and its subfields
e Bioengineering, synthetic genomics, protocell synthetic biology, unconventional
molecular biology, and in silico techniques
e Impact of synthetic biology on culture and life.

Basic research, Case studies and applications of synthetic biology tools
e Genetic code expansion and Protein engineering: A case study. Principles and
applications of genetic code expansion, a powerful tool in synthetic biology and
protein engineering.
e Self-assembled biomaterials: Applications in drug discovery, drug-delivery
tools addressing the unmet clinical needs



Suggested readings:

Books

1. Systems Biology in Practice: Concepts, Implementation and Application by Edda
Klipp, RalfHerwig, Axel Kowald, Christoph Wierling and Hans Lehrach.

2 Introduction to systems biology (Springer), edited by Sangdun Choi.

3 Genetic Code Expansion: Methods and Protocols edited by Jason W. Chin.
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