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Preface

Systems biology aims to study the dynamic interactions of more than one component in a 
biological system in order to understand and predict the behaviour of the system as a whole. 
Typical approaches involve an iterative cycle of ‘dry lab’ modelling and ‘wet lab’ verification.

Bringing order to biological data that inherently have noise due to a multitude of variables 
has previously been considered too challenging. However, systems biology is now a rapidly 
expanding discipline fuelled by the ‘omics’ era that is coupled to several new technologi-
cal advances that have increased the precision of data obtainable. This has provided the bit 
parts of complex living cells. New challenges arise to put these levels of information together 
including finding a common language of the difference omics data sets (e.g. genomics, tran-
scriptomics, proteomics, metabolomics).

The sheer complexity of biological systems means that systems biology is a fledgling sci-
ence. However, a focus on simple single cell organisms such as bacteria aids tractability and 
means that systems microbiology is a rapidly maturing science.

This book will include case studies on single microbial species (e.g. bacteria and archaea), 
systems analysis of microbial phenomena (e.g. chemotaxis and phagocytosis) and this is 
complemented with theoretical approaches and mathematical modelling.

Figure 0.1 Systems biology illustrating the iterative cycle of ‘dry lab’ modelling and ‘wet lab’ 
verification. Concept and design by Jaroslav Stark.
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