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Aim of the Book

Abstract

The Gram-positive bacterium Streptococcus pneumoniae, the pneumococcus, is a leading
cause of mortality and morbidity worldwide and considered a serious threat in today’s public
health. It is a major contributor of severe diseases such as pneumonia and bacteremia and the
main etiological cause of bacterial meningitis. All these diseases are defined as invasive
pneumococcal disease (IPD). Even though pneumococci can cause invasive diseases,
S. pneumoniae is a commensal, and in fact, it normally colonizes the nasopharyngeal
epithelium asymptomatically. In the last decade, there have been important advances in
the development of new methodologies to study the cell biology of the pneumococcus and
how S. pneumoniae interacts with the human host. The aim of this book is to shed light into
the materials and methods used to study pneumococci and IPD.
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Preface

The Gram-positive bacterium Streptococcus pneumoniae, the pneumococcus, is considered a
serious threat in today’s public health, not only because it is a major cause of serious diseases
like pneumonia, bacteremia, and meningitis but also because of the overuse and misuse of
antibiotics; the cases of antibiotic resistance have increased dramatically [1–4]. In addition,
introduction of the pneumococcal conjugate vaccines (PCVs) has decreased the incidence of
pneumococcal meningitis caused by the 7 (PCV7) or 13 (PCV13) serotypes included in the
vaccine, but the incidence of invasive pneumococcal disease caused by non-vaccine types has
increased [5, 6].

Nowadays, there have been important advances in many techniques used to study the
molecular biology of the pneumococcus, from the methodologies to study protein and gene
expression to novel experimental setups to study invasive pneumococcal disease in vivo.
Importantly, in the recent years, new discoveries, like the CRISPR/Cas9 system, have had a
tremendous impact in biomedical research. Imaging techniques have grown tremendously
in the recent years; today, the molecular mechanisms regulating the cell biology of the
pneumococcus and bacterial interaction with the human host can be investigated with high-,
through live-cell imaging, and super-resolution microscopy. Last but not least, epidemio-
logical studies have become more and more comprehensive and accurate, thanks to the
extensive use of whole-genome sequencing and the availability of collections from many
countries and international research consortia of bacterial clinical isolates.

Materials and methods are the bridge that consent scientists to verify hypotheses, collect
results, and create knowledge. The aim of this book is to shed light into all the methods,
materials, equipment, and new technologies developed and used nowadays to study the cell
biology of the pneumococcus, at a protein and gene level, the pneumococcal interaction
with the human host, both in vitro and in vivo, and the epidemiology of IPD. Essentially,
each chapter aims to describe a specific technique or application in an easy-to-follow step-by-
step format for the scientific community.

Karolinska Institutet
Stockholm, Sweden
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France

CAROLINE BERGENFELZ � Wallenberg Laboratory, Division of Experimental Infection
Medicine, Department of Translational Medicine, Lund University, Malmö, Sweden
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(LMGM), Centre de Biologie Intégrative (CBI), Toulouse, France; Centre National de la
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Svizzera italiana, Bellinzona, Switzerland; Graduate School of Cellular and Molecular
Sciences, Faculty of Medicine, University of Bern, Bern, Switzerland

PATRICE POLARD � Laboratoire de Microbiologie et Génétique Moléculaires (LMGM), Centre
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