Preface

There are a Million Stories in the
Microbe Jungle

Cne measure of a subject’s impact on the evervday lives of people
is how often it is mentioned in the popular press. By this measure,
it seems that microbiology has really come of age. Consider some
of the “buzz words” creeping into the tabloids of late: MRSA,
O, diff. killer cold viruses, bacterial cultures in yogurt, the bird
flu, biofilms, cancer vaccines, designer bacteria, and personal
gene chips, just to name a few. If a quick glance at some of the
latest headlines has inspired yvou to enhance your understanding
of these topics and hundreds of others, this book is a good place
to start, [nquiring minds want to know!

It is true that a substantial portion of discoveries in science
right now are emerging from the realm of microbiology. In fact,
microbiology has entered a new “golden age™ that is generating
information at a rapid rate. Much of it relates to genetics and in-
fectious disease, but a lot of it comes from discoveries about the
activities of microbes in the natural environment. Because mi-
crobes are so small, widespread, and largely nonvisible, there
will always be some places that have not yet been thoroughly
explored where microbes are living and doing their thing. As
greater attention is focused on the rainforest, oceans, bedrock, or
even the human body, and advanced tools are used in probing
these environments, our perspectives on the microbial world are
expanded 1o new and greater dimensions,

What Sets This Book Apart?

Engaging, Straightforward Presentation

The primary aims of this book have been 1) to present guiding
principles in a straightforward and readable style that is neither
too wordy nor too simplistic, and 2) to explain complex topics
clearly and vividly. 1 have continued to organize the content in a
logical order that builds foundations from early chapters to later
ones, The text is backed up with numerous tables, flow charts, and
other support features, Having many different levels and cognitive
styles for students increases retention, understanding, and success
in learning.

A Vivid, Self-Explanatory Art Program

My experiences as a teacher, microbiologist, and illustrator
have helped me to visualize abstract concepts and transform
them into scientifically accurate and attractive illustrations. Vivid,
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multidimensional art pieces complement self-contained, concept-
specific narrative; it is not necessary to read page content sur-
rounding the artwork to grasp concepts being illustrated.
Development of the art in this manner further enhances learning
and helps to build a solid foundation of understanding,

This seventh edition has given us the opportunity to hone and
improve the art even more. In addition to many new and revised
figures, the Process Figures are now clearly defined as such and in-
clude colored steps that correlate the art to step-by-step explana-
tions. Art has also been pulled into special Visual Understanding
study tools to help students make connections between concepts
presented in different chapters.

Early Survey of Microbial Groups
and Taxonomy

A unique feature of this text’s format is the early survey of micro-
bial groups and their taxonomy (chapters 4, 5, and 6). By using
general and specific names for microbes from the very beginning
students develop a working background that cases them into the
later chapters. | have always felt that microbes are the “stars of
the show,” and that students have a far greater appreciation for
later topics of nutrition, metabolism, genetics, and microbial
control if they recognize the main characters—bacteria, viruses.
and eukaryotic microorganisms—and already know significant
facts about them,

Relevant, Up-to-Date Disease Chapters

Unigue among microbiology textbooks, chapter 17, “Diagnosing
Infections™ brings together in one place the current methods used to
diagnose infectious diseases. The chapter starts with collecting
samples from the patient and details the biochemical, serological,
and molecular methods used to identify causative microbes.

The pathogen chapters (18-27) are organized by microbial
group (taxonomy) because many users feel this orientation has
greater coherence and concentrates more on infectious agents
than anatomy and physiology. All characteristics of the microor-
ganism and its diseases may be presented simultaneously. This
system will not only be familiar to students from their laboratory
work, but it helps them maintain a2 more distinct separation be-
tween microbial groups and their diseases.

Pedagogy Designed for the Way
Students Learn

Foundations in Micrebiology makes learning casier through iis
carefully crafied pedagogical system. Following is a closer look
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at some of the key features that our students have taught us are
useful.

o All chapters open with Case File mysterics to solve. These
real-world case studies help students appreciate and under-
stand how microbiology impacts our lives on a daily basis. The
solutions appear later in the chapter, after the necessary ele-
ments have been presented.

* A Chapter Overview at the beginning of cach chapter pro-
vides students with a framework from which to begin their
study of a chapter.

# In chapters 1-16 and 26-27, major sections of the chapter
are followed by Checkpoints that repeat and summarize the
concepts of that section, In the disease chapters (18-25) the
Checkpoints are in the form of the disease tables described
garlier.

* Insight readings allow students to delve into matenial that goes
beyond the chapter concepts and consider the application of
those concepts. The Insight readings are divided into four cat-
egories: Discovery, Historical, Medical. and Microbiology.

* All chapters end with a summary, and a comprehensive array
of end-of-chapter questions that are not just multiple-choice,
but also questions that require writing and critical thinking
about topics in the chapter. Considering and answering these
questions, and even better, discussing them with fellow stu-
dents, can make the difference between temporary (or limited)
learning and true knowledge of the concepts.

# Visual Understanding questions incorporate art o help stu-
dents connect important concepts from chapter o chapter,

* Concept Mapping assists in retention as well as contextual
organization,

What's New with This Edition?

Sinee the science of microbiology is constantly changing and
advancing, the textbook must also change and advance to stay
current and continue to be useful and relevant. With each edition
we will continue to create a current, well-organized, and scientifi-
cally accurate book, and provide an active learning opportunity
for students,

| have been fortunate to have my colleague Barry Chess, of
Pasadena City College and Kelly Cowan of Miami University of
Uhio continue in their capacity as significant contributors. They
have helped write new sections and Insight boxes, suggested
ideas for new and improved figures, edited and updated text, and
improved chapter overviews. summaries, and questions. Kelly is
instrumental in developing case files and both she and Barry
have constructed some of the active learning features in the end-
af-chapter sections, Many additions and innovations were done
at the request of reviewers and users, whose input continues to be
invaluable.

Active Learning Experience

» New Visual Understanding Questions supply a photo or a
graphic that students have already seen, along with a thought-
provoking question. Many of these questions use images from
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previous chapters and pose queries that require students to
combine knowledge from the current chapter with the material
they already have learned from previous chapters.

» Concept Mapping Exercises ask students to organize infor-
mation in more meaningful forms than just simple lists.
Three different types of concepts maps are used throughout
the text. A new Appendix introduces students to concept
mapping,

* Process figures now have matching numbered sieps for easy
to see explanations of complex processes.

 Special icons correlate over 100 total animations o figures in
the text. When students see the icon next to a figure legend,
they Il know to check out the accompanying website for a help-
ful animation to actively illustrate the concept. Additional ani-
matiois with quizzes are also on the website.

e Study on the Fly Content—now students have access to
downloadable chapter summaries and animations so they can
study anywhere, anytime.

Up-To-Date Content

e The single chapter (26) that covered both environmental and
applied microbiology has been split into two separate chap-
ters (26 and 27). Chapter 26 now focuses on ecological prin-
ciples and the interactions of microbes with the environment,
and chapter 27 examines the use of microbes in industry and
biotechnology.

¢ Chapter 9 introduces some of the newer concepts in genetics
that have emerged from genome analysis studies. The most
significant discovery involves the role of special types of RNA
in regulating genes and their expression.

= Applications of regulatory RNA in biotechnology and engi-
neering of transgenic animals have been added to chapter 10

# To consolidate and streamline the section on chemical con-
trol of microorganisms in chapter 11, we have compiled
several new tables that summarize and illustrate common
applications,

» Now that probiotics have become more widely used and under-
stood, their coverage has been updated and enlarged in chap-
ters 12 and 13.

* Throughout the book there is much more emphasis on poly-
microbial infections and biofilms.

* In chapter 17 we have included a more detailed table of speci-
men collection and increased coverage of PCR technology in
diagnosis of infections.

& After much consideration and a number of requests, the spell-
ing of prokaryote and eukaryote and related terms has been
revised to the form with a “k™ instead of a “¢” throughout all
chapters.

# The section on photosynthesis that was originally covered in
chapter 26 in the section on environmental microbiology has
been moved into chapter & along with other metabolic and
bioenergy concepts.

e Overall, we have added a number of new case studies (called
case files). photographs. figures. notes, and boxes.

For a complete listing of chapter-by-chaprer changes, please
visit the rext s ARIS wehsite.
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