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Preface
Genomics is the branch of molecular biology that is concerned with the structure, function,

evolution and mapping of genomes. A genome is an organism's complete set of DNA, including all of
its genes. Each genome contains all of the information needed to build that organism and allow it to
grow and develop. Understanding the genetic basis behind infectious diseases caused by bacterial
strains is one of the most important reasons for studying the bacterial genome.

The study of bacterial DNA and its genetics can be intellectually fascinating, but it also has
plenty of practical applications. A thorough understanding of the bacterial genome can have important
medical as well as social impacts in the drug discovery programmes carried out against infectious
diseases, which are the leading cause of deaths, worldwide. Most of infectious diseases have proved
to be fatal. The logarithmic increase of pathogens and their potential virulent factors are presenting a
formidable threat to public health. Evidences have shown that microbial pathogens use a common
pathogenic strategy known as pathogenesis. They have tremendous ability to adhere, escape from host
defence mechanism, invade and colonise inside the host cell. They cause damage to host tissue,
dysfunction the organs or organelles and finally enter into circulatory system. In the end, they
conquer the throne. The patient ultimately dies because of septicaemia or bacteraemia. Infectious
agents also acquire drug resistant mechanisms thereby making the drug therapy worthless. The spread
of common mechanism of pathogenesis and drug resistance by the bacterial strains are considered to
have originated from a common ancestor. The bacterial strains are notorious for their inclinations
towards exchanging of genetic material by the processes like conjugation, transduction and moreover
by transformation. The virulent genes present in core genome or plasmids are reported to have been
getting transferred from one bacterial strain to other bacterial strains by using the above-mentioned
processes. Consequently, the recipient bacterial genome gets enriched with a multitude of virulent
genes. The core genome intercalated with a number of gene cassettes for virulence or drug resistance
makes the ‘Pathogenicity island’ (PAI). Like an island which is surrounded by water, the virulent
genes flanked by other genes may not be for virulence but for other protein expressions related to its
metabolic activity. Further, it is evident that the PAIs as a whole are able to shuttle genome structure.
This is the root cause of spread of virulence as well as drug resistance among the bacterial strains.
Controlling this has always remained a challenge more possibly for lack of a comprehensive source
that provides complete guidelines to deal with the menace, and the present work attempts to bridge
this gap.

This book provides a complete course on Bacterial Genomics. It contains relevant information
on the features of Pathogenic islands (PAI), identification and typification of bacterial strains with
clinical relevance, the origin and spread of drug resistance by using horizontal gene transfer
mechanisms, bacterial gene editing strategies, bacterial whole genome projects and moreover Codon
bias and GC percentage skews. The most striking feature of the book is the provision of lab-based
findings, which will enable the students and researchers appreciate the subject with a scientific view.
This book is a compendium of all the techniques involved in Medical Bacteriology.



I have many goals in writing this book, the overriding one being providing a scientific approach
in Diagnostic Bacterial Genomics by which the students can make a journey from isolation of
bacterial strains from samples of clinical relevance and identification up to the bacterial gene level.
This process is not easy for either students or researchers. Indeed, the contents of the book shall be
one of the most challenging of all courses taken by the students.

The chapters have been structured into concept modules based on hands on trainings to handle
the bacterial strains of ambulatory importance. Each module begins with a list of learning objectives.
The presentations are smoother and more direct to key points. The illustrations are not only self-
explanatory but lively as well. At the same time, there is a general feeling that very few really cost-
effective and simplified student-friendly Medical Bacteriology books are available to the Indian
students to help them grasp the fundamentals of the subject with conviction. This book seeks to
remove the above deficiency too. Students of M.Sc., M.Phil., Ph.D. and advanced researchers in the
field of Biosciences, Pharmaceutical Biotechnology and Medicine both in Indian Universities and
specialized scientific institutions in India and abroad will find the book very ‘handy’.

While inviting criticism from readers for the improvement of the book and its subject matter,
I desire to express my indebtedness to those authors whose work I have referred to; and my gratitude
to my husband Prof. A.K. Das Mohapatra, Dean, School of Management Studies, Sambalpur
University and my son Debadarshee Das Mohapatra for being the pillars of support during this
scientific journey. My sincere thanks to M/s Himalaya Publishing House Pvt. Ltd., Mumbai and
Mr. Bijoy K. Ojha, Divisional Manager, HPH Ltd. for bringing the book to the domain of the
beneficiaries.

Bhubaneswar SMARANIKA PATTNAIK
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Chapter 1
Pathogenicity-Islands
(P AI)
After learning this chapter we shall be able to know about the
�™ characteristics of PAI
�™ origin of PAI
�™ virulence factors of PAI
�™ mobility of PAI
�™ evolution of PAI
�™ PAI prediction
�™ barcoding of novel PAI
�™ regulation of PAI

Structure
Introduction

1. Pathogenicity Islands (PAIs)
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3. Origin of PAI
4. Virulence Factors of PAI
5. Mobility of PAI

5.1 Movement of PAI Through Natural Transformation
5.2 Plasmids as Vectors for PAI
5.3 Viruses as Vectors for PAI

6. Evolution of PAI
6.1 YersiniaPAI

6.1.1 HP I
6.1.2 PYV

6.2 Escherichiacoli PAI
6.2.1 LEEPAI
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