PREFACE

Books are the carriers of civilization. Without books, history is silen,
literature dumb, science crippled, thought and speculation at a standstill.
They are engines of change, windows o the weord, lighthmeses erected in

a sea of time.

icrobiology is an exceptionally broad discipline-€n-

compassing specialties as diverse as biochemistry,

cell biology, genetics, taxonomy, pathogenic bacteri-
ology, food and industrial microbiology. and ecology, A micro-
biologist must be acquainted with many biclogical disciplines
and with all major groups of microorganisms: viruses, bacteria,
fungi, algae, and protozoa. The key is balance. Students new o
the subject need an introduction to the whole before concentrat-
ing on those parts of greatest concern o them. This text pro-
vides a balanced introduction to all major areas of microbiology
for a variety of students. Because of this balance, the book is
<uitable for courses with orientations ranging from basic micro-
biology to medical and applied microbiology. Students prepar-
ing for careers in medicine, dentistry. nursing, and allied health
professions will find the text just as useful as those aiming for
careers in research, teaching, and industry. Two quarers/semes-
ters each of biology and chemistry are assumed, and an
overview of relevant chemistry is also provided in appendix 1.

Organization and Approach

The book is organized flexibly so that chapters and topics may
e arranged in almost any order. Each chapter has been made as
<elf-contained as possible to promote this flexibility. Some core
topics are essential to microbiology and have been given more
extensive treatment. The chapters that cover these topics ichap-
sers 2-18 and 29-32) are somewhat longer than others and may
e combined with a selection of noncore chapters to achieve the
desired orientation, whether basic, applied, or medical. The first
mine parts of the text also are available as two separale paper-
bound volumes. Volume one covers the general aspects of mi-
crobiology (chapters 1-27) and volume two, immunology and
medical microbiology (chapters 28-39). This allows use of sep-
arate volumes in courses with a specific focus,

The book is divided into 11 parts. The first 5 introduce the
Soundations of microbiology: the development of microbiol-
ogy, the structure of microorganisms, microbial growth and its
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control, metabolism, microbial genetics. and the nature
viruses. In this third edition the microbial genetics unit direc
follows microbial growth and metabolism (Parts Two a
Three) and discusses genetics before the introduction to vine
{Part Five). Part Six is a survey of the microbial world. T
bacterial survey closely follows the organization of Berge
Manual of Systematic Bacteriology. Because of the importar
and uniqueness of archacobacteria, the third edition contain
separate chapter on them. Although principal attention is ¢
voted to bacteria, eucaryotic microorganisms receive more il
usual coverage. Fungi, algae, and protozoa are important
their own right. The introduction to their biology in chapt
25-27 is essential to understanding topics as diverse as cling
microbiology and microbial ecology. Part Seven discus
symbiotic associations and parasitism in depth, providin
good foundation for the later survey of specific diseases. Th
chapters in Part Eight describe in detail all major aspects of
immune response. Part Nine begins with an introduction o
timicrobial chemotherapy, epidemiology, and clinical micr
ology. This is followed by a survey of the major human i
bial diseases. The disease survey is primarily organi
taxonomically on the chapter level; within each chapter
eases are covered according to mode of transmission. This
proach provides flexibility and allows the student easy ace
to information about any disease of interest. The survey is n
simple cataloguing of diseases; diseases are included bec:
of their medical importance and their ability to illuminate
basic principles of disease and resistance. Part Ten focuse:
the relationship of microorganisms to aquatic and terrestrial
vironments. Chapter 40 presents the general principles un
lying microbial ecology and environmental microbiolog:
that the chapters on aguatic and terrestrial habitats can be |
without excessive redundancy. Part Eleven concludes the
with an introduction to food and industrial microbiology.
appendices aid the student with a review of some basic ch
cal concepts and with extra information about important ie
not completely covered in the text




made in the third edition, including the following: S
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Many substantial changes and improvements have been

The crgunication of the book has been modifed slightly o
make it more logical. The chapter on the control of
microorganisms by physical and chemical agents has been
moved to the section on growth and nutrition { Part Two),
The antimicrobial therapy chapter now is in the section on
microbial diseases (Part Nine). Parts Two and Nine have
been renamed to reflect this change in organization.

. Reference sections have been reorganized to group

references under topical heads (these usually correspond to.
the major sections in each chapter). This arrangement
provides ease of access for students interested in particular
topics. New references have been added through the middle
of 1995 and some older references deleted.

The appendices have been revised. A new appendix that
visually compares the relative sizes of biomolecules.
viruses, bacteria, and eucaryotic cells has been added.
Many new tapics and sections have been added and others

have been substantially revised, Some examples are the
following:

= +—The molecular Mechanism of chemotaxijs

=d. and molecular chaperones and beat-shock
are discussed. A box on Epsdopiscs

p has been added.,

s are updated, Six-and cizhi-omedioms systems
ibed.
20-24—The ta XOnomy of bacterss e been
= 1o correspond more closely s s w the ninth
of Bergey's Manual of Determmman «
eology and reflect recent developmeses =

I classification,
26—There is new material om s alga]

28—A section covering the symbaoss

cen hydrothermal vent pube womms and bacteria
fas been added. There is a new bos on probiotics for
humans and animals,
Chapter 29—There is new materisl on the causes of
inflammation,
Chapter 31—The section on c¥iokmes has been
expanded to incorporate recent research findings.
There is new material on T cells 2nd their activation,
Sections on superantigens and eell-sssociated
differentiation antigens have been added
Chapter 35—The relationship between virulence and
the mode of transmission is discussed.
Chapter 36—New material or ssbsgantial updates have
been added for hantaviruses, AIDS. herpesvirus 6,
parvovirus, rabies virus, and the hepatitis viruses.

k. Chapter 37—There is new or expanded coverage of
invasive streptococci and necrotizing fasciitis,
multi-drug-resistant tuberculosis, Helicobacrer pyviors,
shigellosis, diarrheagenic Escherichia coli infections.
septic shock, and the medical aspects of biofilms.

I Chapter 38—A section on ehrlichosis has been included.

m. Chapter 41—There is new material on biofilms in
microbial ecology, confocal scanning microscopy, the
sed as a source of biomedicines, and Cryprosporidium
as o waterborne disease agent.

n.  Chapter 42—The sections on the Riizobium infection
of legumes and microbial effects on atmospheric gases
have been significantly updated.

0. Chapter 44—The material on bioremediation and the
use of Bacillus thuringiensis as an insecticide has been
revised and updated,

This text is designed to be an effective teaching tool, A rext

15 only as easy for a student to use as it is easy to read. Readabil-
“ity has been enhanced by using a relatively simple, direct wiiling
style, many section headings, and an organized outline formar
within each chapter. The level of difficulty has been carefully set
with the target audience in mind. During preparation of the third
edition, every sentence was carefully checked for clarity and re-
vised when necessary, The American Society for Microbiology s
ASM Style Manual conventions for nomenclature and abbrevia-

tions have been followed as CORSEStEt Y 25 oty
I her e ¥ 1 i

being clearly defined (often derivations also are given)—a sy-
dent does not have to be familiar with the terminology of micro-
biology 1o use this text: (2) the most important terms are printed
in boldface when first used; and (3) an extensive, up-to-date,
Page-referenced glossary is included at the end of the text,

Because illustrations are critical to a student’s leaming and
enjoyment of microbiology, all illustrations are full-color, and
4s many color photographs as possible have been used. Color
not only enhances the text's attractiveness but also increases
each figure’s teaching effectiveness. Considerable effort has
2one into making the art as attractive and useful as possible,
About a third of the art in this edition is either new or revised,
and all line art has been produced under the direct supervision
of the authors and designed to illustrate and reinforce specilic
points in the text. Consequently, every illustration is directly re-
lated to the narrative and specifically cited where appropriate.
Great care has been raken to position illustrations as close as
possible to the places where they are cited. llustrations and cap-
tions have been reviewed For accuracy and clarity.

Themes in the Book

Al least seven themes permeate the text, though a particular one
may be more obvious at some points than are others, These
themes or emphases are the following:

1. The development of microbiology as a science




2 The nature and importance of the techniques used to
isolate, culture, observe, and identify microorganisms

3. The control of microorganisms and reduction of their
detrimental effects

4. The importance of molecular biology for microbiology
5. The medical significance of microbiology
6. The ways in which microorganisms interact with their
environments and the consequences of these interactions
7. The influences that microorganisms and microbiological
applications have on everyday life
These themes help unify the text and enhance continuity. The
student should get a feeling for what microbiologists do and for
how this affects society.

Aids to the Student

ki is hard to overemphasize the importance of pedagogical aids
for the student. Accuracy is most important, but if a text is not
clear, readable, and attractive, up-to-dateness and accuracy are

wasted because students will not read it. Students must be able

1o understand the material being presented, effectively use the
gext as a learning tool, and enjoy reading the book.

To be an effective teaching tool, a text must present the sci-
ence of microbiology in a way that can be clearly taught and
easily learned. Therefore many aids are included to make the
1ask of learning more efficient and enjoyable. Following the
preface a special section addressed to the student user reviews
the principles of effective learning, including the SQ4R (survey,
guestion, read, revise, record, and review) study technique.
Each chapter contains the following:

1. Opening quote(s): These are designed to perk student
interest and provide perspective on the chapter’s contents.

2. Chapter outline: The chapter outline, with page numbers,
includes all major headings in the chapter. This helps the
reader locate particular topics of interest.

3. Chapter concepis: Several stalements briefly summarize
the most important concepts the student should master.

4. Chapter preface: One or two short paragraphs preview the
chapter’s contents and relate it to the rest of the text. The
preface is not a summary but allows the student to put the
chapter in perspective at the start,

5. Boldfaced ferms: Important terms are emphasized and
clearly defined when they are first used.

6. Chapier summaries: A series of brief, numbered statements
is designed to serve more as a study guide than as a
complete, detailed summary of the chapter.

7. Kev terms: A list of all boldfaced terms is provided at the
end of the chapter to emphasize the most significant facts
and concepts, Each term is page-referenced to the page on
which the term is first introduced in the chapter,

8. Review guestions and activities: Two kinds of review
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section’s factual material and major concepts before
continuing with the chapter. An example of these in-cha
review guestions from page 49 has been reproduced here.

. Briefly describe the nature and function of the cytoplasmic matrix

and the ribosome. What is a protoplast?

. What kinds of inclusion bodies do procaryotes have? What are

their functions?

. What is a gas vacuole? Relate its structure (o its function.
. What are molecular chaperones and heat-shock proteins? Describe

their funclions.

The “Questions for Thought and Review™ section at the enc
of the chapter contains factual questions and some synthetic
guestions to aid the student in reviewing, integrating, and
applying the material in the chapter.

. Multimedia-supported illusivasions: Throughout the text

the reader will find illustrations of microbiological
concepts and processes that can be supplemented with full-
color video, animations, or interactive screens from
Microbes in Motion ((1-697-24596-9), the interactive CD-
ROM available from Wm. C. Brown Publishers. The reade
will be able to easily recognize these figures, as the figure
legends are preceded by a CD icon. Figure 3.37, page 62, i
one example of such an illustration,

Forward

Tumble

(d)

ﬁ Figure 3.37 Flagellar Motility. The relationship of flagellar
rotation to bacterial movement. Parts {2) and (b} describe the motion
monotrichous, polar bacteria. Parts () and (&) illustrate the movemen
of pertrichous organisms,

questions appear in each chapter. A small box with one to
five brief review questions is located at the end of most
major sections, These questions help the student master the
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Correlarion guide to mricrobes in motion: To facilitate
finding the corresponding information on the Microbes in
Morion CD-ROM for the multimedia-supported illustrations
described above, a correlation guide is provided following
the preface. The Microbes in Motion CD-ROM is organized
into 15 topical ““books,” the books are divided up into
“chapters,” and the chapters have numbered “pages.” For
each multimedia-supported illustration the correlation guide
directs the reader to the book, chapter, and page on the CD-
ROM where corresponding material can be found. The
correlation guide entry is shown here for the multimedia-
supported illustration referred 1o above.

Fig. 3.7  Bacterial Structure & Function Book

Cell Membrane Chapter

pp- 8 & 10 (animation)
Additional readings: References are provided for further study.
Most are reviews, monographs, and Scienrific American anticles
rather than original research papers. Publications cited in these
reviews introduce sufficiently interested students 1o the research
literature. References through the middle of 1995 have been
included. The reference sections also are organized into topical
groups that comespond to the major sections in each chapter,
This arrangement provides ease of access for students interested
in particular topics.

. Cross-reference notes: These notes refer the student to

major lopics that are difficult and may need review in
order to understand the current material. They also point

the student either forward or backward to a related item of

unusual interest or importance. An example of the usage
of the cross-reference note from page 44 has been
reproduced here,

i

Transpors of substances devoss semibranes (pp. H02-106]

. Boxed readings: Most chapters also contain one or more

hoxes, which describe items of interest that are not essential
to the primary thrust of the
chapter. Topics include
currently exciting research
areas, the practical impact of
microbial activities, items of
medical significance,
historical anecdotes, and

dt_scriptionﬁ. of extraordinary e e
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of a boxed reading from page LS : -
41 has been reduced and
reproduced here.
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Besides the chapter aids the
text also contains a glossary, an
index, and five appendices. The
glossary defines the most impor-
tant terms from each chapter and
includes page references, Where
desirable, phonetic pronunciations
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also are given, Most of the glossary definitions have s
taken directly from the text but have been rewritten to g
student further undersianding of the item. To improve |
use, the third edition has an extensive, detailed index. It b
carefully designed to make text material more accessib
appendices aid the student with extra review of chemical
ples and metabolic pathways, provide further details ab
taxonomy of bacteria and viruses, and compare the sizes ¢
ous molecules and cells.

Supplementary Materials

Many supplementary materials are available 1o help inst
with their presentations and general course management.

. Anlnstructor’s Manual, written by Ralph Rascati,
Kennesaw College, includes a list of transparencies, ;
of two slide sets, and a correlarion guide that ties
Microbioplegy, third edition, to the Microbes in Moti
CD-rom. In addition, the number of test questions ha
increased to about 60 for each chapter. This extensiv
battery of more than 2,600 test items is a powerful
instructional tool.

2. The WCB Microtest is a computerized testing and

classroom management service that is offered free on

request to adopters of this text. The service provides
database of objective questions for preparing exams ;
grade-recording program. The software requires no

programming experience and is available in DOS (3.

disk only), WINDOWS, and MAC.

A set of 150 full-color acetate transparencies is

available and may be used to supplement classroon

lectures.

Bl

4. A Sindent Study Art Notebook is available as a free
ancillary with all new textbook orders. The Studen
Swudy Art Notebook will come packaged with
Microbiology, third edition by Prescoir, Harley, an

Klein and contains the 1

illustrations found in the

transparency set. With tl
notebook, students no lo
have to worry about tryi
sketch oul the images th
appear on the overhead
trying to take notes and |
to the professor’s lecture
art is reproduced in a ha
notebook that the siuden
use to take notes on the
figures.

5. The WCB Electronic
Image Bang contains virt
all line art illustrations fr
Micrabiology, third editic
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a0 and abowl seven dmyphear coln dersien
sl wllin e (ot D e
Thrangh o creivally dacated slilin the
pareaial ol en e,

Epmiwmrmoine gk bas s b i
smrpecniieh drom b Giraat Namer Racf in
Aucaalic, Preamatiy 40y o sribissl of
i amrpranha. aned B ippicdisiian aad
wehasier e clouely camelucd Wik i
Bent's booding dubs. Thakran 1 s whae
the wapondi<h ks, the hactei aar i e
widake inpsing wid e patialls dipnkd
dand wed graw- barger. AL nght whes e
Eohi b smang. e Bieris mve e Bk
ol the Dnmihins selii ey iwoide ba 4 bali

thee 4 itk grosak bewacn dtvuce:, 4
A5 ke e e Bk of Toed and

e e g
s ey o Beteron bestd dacegh

B gy b Erabon
fexal corimratan of b is's Fooz., The backriam can be clraral
b vy the srpeselah ki 3 fea e IF jovesle M (6t fack e
makrinr aet phionl with e bk, sy ac sscleal (e
ity b s o s itk upedored adall sergaaneiak

T descrvery of B procaryeer gy evais et datstdas

oECE PITCEYNE 35 K B R o0 Cal 1, Bk e v
ooy Lo D o wataal epcaryol vell |6 widon. wrc cn
bave ke decovzicd thae e smaller hn picady
sitke. The bost eaampes 1 SancrAfinas Asbanaten:
b oy st |50 b e, b i R iR
85 e Pas & Rac kEs, o Chlsbglasd. a3 plechurinios, S e
derdandieg al b Mactor Rty precaneic cdl ume meal e
scrvalusd i 6 kgt <o b0 Sodsie e Lings el we sacaly
P pad v Crls e PR




10,

Interactive Slide Show program allows you to present the
ready to play slide show offered on CD-ROM, and the
Stide Editor program enables you to maneuver among the
images Lo creale your own multimedia presentation,

A set of projection slides provides clinical examples of
diseases to supplement the illustrations in the text. A
second set of projection slides provides examples of
microbial specimens.

A Student Study Guide by Ralph Rascati contains chapter
ohjectives, focus questions, mastery Lests, and other
activities to aid student comprehension.

QuickStudy, written by David Mardon of Eastern Kentucky
University, is a computerized study guide available in IBM
and Macintosh formats for student purchase. This program
contains approximately 1.700 page-referenced questions
that review the material covered in Microbiology. If
incorrect answers are chosen, this study guide provides the
student with a page-referenced study plan for further
review, See page iv preceding the preface for further
information about this study aid.

Micrabes in Motion is an interactive CD-ROM for
Windows that brings microbiology to life. This easy to use
tutorial can go from the classroom to the resource center 10
your students’ own personal computers, Microbes in
Motion brings discovery back into the leaming and
education process through interactive screens, animations.
video, audio, and hyperlinking questions. The applications
of this CD-ROM are only as limited as your good ideas.
See page iii preceding the preface for further information
regarding this valuable study/teaching aid.

A third edition of the laboratary manua!, Laboratory
Exercises in Microbinlogy by John P. Harley and Lansing
M. Prescott, has been prepared to accompany the text. This
manual is directly correlated with the text and designed to
be used with it (although it may be used easily with other
microbiology textbooks). Like the text the laboratory
manual provides a balanced introduction to laboratory
techniques and principles that are important in each area of
microbiology. The class-tested exercises are modular and
short so that an instructor can easily choose only those
exercises that fit his or her course. The third edition of the
manual contains recipes for all reagents and media. Each
exercise in this manual can also be customized by
comhbining the exercises with one’s own materials. The
local Wm. C. Brown Publishers representative should be
contacted for more details on this custom publishing
service. A lab resource guide has been prepared by David
Mardon of Eastern Kentucky University. It has complete
answers to all laboratory report questions.

A set of 305, 37 % 57 Microbiology Study Cards prepared
by Kent M. Van De Graaff, F. Brent Johnson, Brigham
Young University, and Christopher H. Creek features
complete descriptions of terms, clearly labeled drawings,
clinical information on diseases, and much more.
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Correlation Guide for
Microbes in Motion to Microbiology

This correlation guide was compiled in order to assist you in in-
tegrating the information from Micrebes in Motion, the tutorial
CD-ROM developed and published by Wm. C. Brown Publish-
ers, into the texmal material presented in this third edition of
Micrabicdogy by Prescott, Harley, and Klein,

Microbes in Motion is an interactive tutorial that can be used
by professors and students alike. This highly visual tutorial brings
the study of microbiology to life through use of animations, video,
audio, music, interactive screens, and guizzes. Your understanding
of microbiological concepts will be enhanced using this CD-ROM

Preface a0

tutorial, In some cases the discussion on Microbes in Motion w
be different in level, emphasis, or presentation than those found
this textbook, but this can actually enhance understanding.

You will encounter a CD-ROM icon ¥% in figure legen
throughout the text. When you see a CD-ROM icon be sure
refer to this correlation guide for corresponding information
Microbes in Morion. In some cases, there will be a reference
supporting information on Microbes in Motion in this correl
tion guide but no icon in the text. This CD material usually
supporting textual material in the third edition of Microbiolo
and an icon could not be inserted into the text narrative. Be su
1o check this correlation table prior to reading a chapter in &3
there is supporting information on Microbes in Motion.

Chapter 2

Fig. 2.13 Bacterial Structure & Function Book
Bacteria Groups/Overview
Bacterial Structure & Function Book

Bacteria Groups/Categories and Classification

Fig. 2.14

Chapter 3

Fig. 3.5 Bacterial Structure & Function Book

Cell Membrane Chapter

pp. 5 & 6 (animation))

Bacterial Structure & Function Book
Cell Membrane Chapter

pp- 8 & 10 (animation)

Bacterial Structure & Function Book
Gram Positive Cell Chapter

pp. 1=5 (enhanced still images)

CGiram Negative Cell Chapter

pp- 1-5 {enhanced still images)

Bacterial Structure & Function Book
Cell Wall Chapter/Peptidoglycan

pp-2 &3

Antimicrobial Action Book

Cell Wall Inhibitors Chapter/Mechanism of Acto
p. 7 (Peptidoglycan Synthesis Animation)
Bagterial Structure & Function Book
Gram Positive Cell Chapter/Teichoic Acids
pp. 4 &3

Bacterial Structure & Function Book
Gram Negative Cell Chapter

pp- 14

Antimicrobial Action Book

Cell Wall Inhibitors Chaprer/Mechanism of Actio
p. 7 (animation)

Bacterial Structure & Function Book
External Structures ChapterfGlycocalys
pp-E3 &Y

Bacterial Structure & Function Book
External Structures Chapter/Flagella

p. 24 (viden)

Fig. 3.7

Fig. 3.18

Fig. 3.22

Fig. 3.24

Fig. 3.26

Fig. 3,28

Chapter 4

Fig. 4.7 Fungal Structure & Function Book
General Eucaryotic Structures Chapter/Internal
Structures

pp. 810
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Chapter 5
Fig. 5.2

Tables 5.1 &
Table 5.2

Fig. 5.3

Fig. 5.7

Chapter 6
Fig. 6.1

; Fig. 6.3
Fig. 6.5
Fig. 6.13
Fig. 6.15

Fig. 6.16

Chapter 7
Fig. 7.3

Fig. 7.5
Fig. 7.6

Fig. 7.7

Preface

Bacterial Structure & Function Book

Cell Membrane Chapter

pp. 10 & 11 (audio and interactive)
Microbial Metabolism & Growth Book
Microbial Growth Chapter/Nutrient Transpor
p. 11 {interactive)

Microbial Metabolism & Growth Book
Microhial Growth Chapter

pp. 47 (interactive)

Bacterial Structure & Function Book
Cell Membrane Chapter

pp- 10 & 11

Microbial Metabolism & Growth Book
Microbial Growth ChapterMedia

p. 36 (video)

Microbial Growth & Metabaolism Book

Microbial Growth Chapter/Growth Curves

pp. 26, 33, & 34 {animation)

Microbial Growth & Metabolism Book

Microbial Growth Chapter

p. 27 {interactive)

Microbial Growth & Metabolism Book

Microbial Growth Chapter/Growth Curves

p- 29 & 31 (video)

Microbial Metabolism & Growth Book

Microbial Growth Chapter/Metabolic Environment
pp. 20-23

Microbial Growth & Metabolism Book

Microbial Growth Chapter/Metabolic Environment
pp. 15-19 (interactive}

Microbial Growth & Metabolism Book

Microbial Growth Chapter

p. 24 (interactive)

Control-Physical & Chemical Book
Physical Control Chapter/Moist Heat
pp. 10 & 12 (video)
Control-Physical & Chemical Book
Physical Control Chapter/Filtration
pp. 24

Control-Physical & Chemical Book
Physical Control Chapter/Filtration
p. 4 {Air Filtration)
Control-Physical & Chemical Book
Entire Chemical Control Chapter

Chapter 7—Chemical Agenis

Phanolics

Alcohols

Halogens

Control-Physical & Chemical Book
Chemical Control Chapier

Pp. 26-31 (interactive)
Control-Physical & Chemical Book
Chemical Control Chapter

pp- 17-21 (interactive)
Control-Physical & Chemical Book
Chemical Control Chapter

PP 2-16 (interactive)

Quaternary
Ammonium
Compounds

Aldehydes

Sterilizing
Gases

Chapter 9
Fig. 9.3

Fig. 9.7

Fig. .10

Fig. 911

Fig. 9.12

Fig. 9.13
g

Chapter 10
Figs. 10.27

& 10.28

Chapter 11
Fig. 11.4

Fig. 11.7

Fig. 11.12%

Control-Physical & Chemical Book
Chemical Control Chapter/Detergents
P 2225 (interactive )
Control-Physical & Chemical Book
Chemical Control Chapter

PP 32-34 (interactive)

Control-Physical & Chemical Book
Chemical Control Chapter
pp. 35-42 (interactive)

Microbial Metabolism & Growth Book
Microbial Metabolism Chapter

pp. 2-5 (audio)

Microbial Metabolism & Growth Book
Microbial Metabolism Chapter

pp. 9-14 (audio & interactive)
Bacterial Structure & Function Book
Cell Membrane Chapter

pp. 12-21 {animation)

Bacterial Structure & Function Book
Cezll Membrane Chapter

pp- 12-21 {animation

Bacterial Structure & Function Book
Cell Membrane Chapter

po 19 (animation

Bacterial Structure & Function Book
Cell Membrane Chapter

p. 200 {animation)

Microbial Metabolism & Growth Book
Microbial Metabolism Chapier
pp. 3-8 {amimation

Bacterial Structure & Function Book

Cell Wall Chapter/Peptidoglycan

pp. 2-5 (audio)

Antimicrobial Action Book

Cell Wall Inhibitors Chapier/Mechanisms of Action
p. 7T {animation)

Bacterial Structure & Function Book

Intermal Structure Chapter/Chromosome

p7

Bactenal Structure & Function Book

Internal Strucrure Chapter/Chromosome

pp. 6110

Microbial Metabolism and Growth
Genetics/Replication

WViral Structure & Function Book

Viral Replication Chapter

pr =11 fanimation)

*Note—this animation is showing viral DNA
replication but it helps illustrate the concept of
bacterial DNA replication.

Bacterial Structure and Function
Internal Structure/Protein Synthesis and Translation




Figs. 11.28 &
11.29%

Chapter 13
Fig. 13.1

Fig. 13.13

Fig. 13.17

Chapter 14
Fig. 14.1

Fig. 14.5

Fig. 14.6

Fig. 14.7

Fig. 14.13

Fig. 14.15

Fig. 1418

Chapter 15
Fig. 15.2

Fig. 154

Fig. 15.8

Chapter 16
Fig. 16.3

Viral Structure & Function Book

Viral Replication Chapter

p. 14 (ammation)

#*Note—this animation is showing translation of viral
RNA but it helps illustrate the general concept of
protein synthesis,

Microbial Metabolism & Growth Book
Microbial Genetics Chapter

pp. 15-18 (interactive question)
Control-Physical & Chemical Book
Physical Control Chaprer/Radiation

p. 17

Microbial Metabolism & Growth Book
Microbial Genetics Chapter

p. B {interactive)

Microbial Metabolism & Growih Book
Microbial Genetics Chapter/Recombination
p. @ (interactive)

Microbial Metabolism & Growth Book
Microbial Genetics Chapter/Recombination
p- 11 {interactive)

Antimicrobial Resistance Book

Transfer & Spread of Resistance Chaprer/Conjugation
pp. 4 & 3 {animation}

Microbial Metabolism & Growth Book

Mictobial Genetics Chaprer/Recombination

pp. 12-13 (interactive question)

Microbial Metabolism & Growth Book

Microbial Genetics Chapter/Genetic Engineering

pp. 21-24 {interactive question)

Microbial Metabolism & Growih Book

Microbial Genetics Chapter/Recombination

pp. 11-14 (interactive)

Antimicrobial Resistance Book

Transfer & Spread of Resistance Chapter/Conjugation
pp. 4 & 5 (animation)

Microbial Metabolism & Growth Book

Microbial Genetics Chapter/Recombination

pp. 17-18

Microbial Metabolism & Growth Book

Microbial Genetics Chapter/Recombination

pp. 19 & 20 (audio)

Microbial Metabolism & Growth Book

Microbial Genetics Chapter/Genetic Engincering

p. 23

Microbial Metabolism & Growth Book

Microbial Generics Chapter/Genetic Engineering

p. 27

Viral Structure & Function Book

Viral Detection Chapter/Direct Detection Nucleic Acid
pp. 18-20 (interactive)

Viral Structure & Function Book
Viral Detection Chapter/Culture
pp-3 &4

Table 16.2

Fig. 16.17

Chapter 18

Figs. 18.] &
18.2

Fig. 18.4

18.40a)
18.4(b)

| B.40C)

Fig. 13.5.
18.5(a)
18.5(b)
18.5(c)
18.5(d)

Fig. 18.8

Chapter 20
Figs. 20.1-20.3

s
5
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Preface

Viral Structure & Function Book

Viral Pathogenesis Chapter/Host Cell Damage
p.7?

Wiral Structure & Function Book

Viral Structure Chapter/Yirus Taxenomy

p 8

Viral Structure & Function Book

Viral Structure Chapter/Virus Structure and Shape
pp- 6 &7

Viral Structure & Function Book

Viral Structure Chapler/Virus Taxonomy

pp-B &9

Viral Structure & Function Book

Viral Invasion Chapter/Virus Adsorption & Virus
Penetration

pp- 2-8 (animation)

Viral Structure & Function Book

Viral Invasion Chapter/Virus Penetration

p. 7 (audio)

Yiral Structure & Function Book

Viral Invasion Chapter/Virus Penctration

p- 6 (animation}

Viral Structure & Function Book

Viral Invasion Chapter/Virus Penetration

P 3 fanimation)

Replication and Transcription in DNA Viruses
Section {j. (00}

Viral Structure & Function Book

Viral Replication Chapter/DNA Virus Replication
pp- 2-11 (animation]

Viral Structure & Function Book

Viral Replication Chapter/RNA Virus Replication
pp. 13--24 (animation])

Viral Structure & Function Book

Viral Replication Chapter/RNA Virus Replication
pp. |4=16 (animation

Viral Structure & Function Book

Viral Replication Chapter/RNA Virus Replication
pp- 20 & 21 (interactive)

Viral Structure & Function Book

Viral Replication Chapter/RNA Virus Replication
pp. 17-19 (animation)

Viral Structure & Function Book

Viral Replication Chapter/RNA Virus Replication
pp- 22-24 (audia)

Viral Structure & Function Book

Viral Assembly Chapter/Virion Release

pp. +6

Eacterial Structure & Function Book

External Structures Chapter/Flagella

p- 23 (video)

Gram Negative Organisms Book

Gram Negative Bacilli Aerobes Chapter/Psendomon
pp. 44 !

Giram Negative Organisms Book

Ciram Negative Bacilli-Facultative Anaerobes
Chapter/Enterobacteriaceas

pp. 3-13
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Fig. 20.15

Fig. 20.18

Fig. 20.19

Fig. 20.20

Fig. 20.21

Chapter 21
Fig. 21.2(c & d)

Fig. 21.2(n & b)

Fig. 21.4(a & b)

Fig. 21.4{c)

Fig. 21.8

Fig. 21.12

Fig. 21.15

Chapter 25
Fig. 23.3

Fig. 254

Fig. 25.5

Fig. 25.7

Table 25.3

Fig. 25.9

Gram Negative Organisms Book

Gram MNegative Bacilli-Facultative Anaerobes
Chapter/Vibronaceae

pp- 30-34

Miscellanecus Bacteria Book

Zoonoses Chapter/Rickentsia

pp. 37,3843 (interactive)

Miscellaneous Bactena Book

Chlamydia Chapter/Taxonomy, Growth

& Metabolism, Antigenic Sturciures

pp. 2 & 3,8, 16

Miscellaneous Bacteria Book

Chlamydia Chapter/Growth & Metabolism
pp. S—1d (imeractive)

Miscellaneous Bacterna Book

Myeoplasma Chapter/Taxonomy, Growth & Metabolism
pp. 2 & 4

Gram Positive Organisms Book

Streptococcus Chapter/Taxonomy =
p.2

Gram Positive Organisms Book
Staphylococcus Chapler/Taxonomy

p.2

Gram Positive Organisms Book

Streptococcus Chapter/Taxonomy

pp. 36

Gram Positive Organisms Book
Staphylococcus Chapter/Growth & Metabolism
p-7

Gram Positive Organisms Book

Gram Positive Bacilli Chapter/Bacillus

rp. 27249

Gram Positive Organisms Book

Gram Positive Bacilli Chapter/Corynebacterium
pp. 37

Miscellaneous Bacteria Book

Mycobacteria Chapter/Taxonomy, Habitat, Growth
& Metabolism

pp. 2=3, 7=135

Fungal Structure & Function Book

General Eucaryotic Structures Chapter

pp. 2-11

Specific Fungal Features/Yeasts

pp. 46

Fungal Structure & Function Book

Sspecific Fungal Structures Chapter/Molds
P8

Fungal Structure & Function Book

Specific Fungal Structures Chapter/Molds
pp. 9-12

Fungal Structure & Function Book
Metabolism & Growth Chapter/Fungal Reproduction
pp. 8-16

Fungal Structure & Function Book
Taxonomy & Nomenclature Chapter/Fungal
Morphology

pp. 2-6 (interactive)

Fungal Structure & Function Book
Metabolism & Growth Chapter/Fungal Reproduction
pp. 1520

Fig. 25.10

Fig. 25.14

Chapter 27

Fig. 27.3(a)

Fig. 27.3(h)

Fig. 27 3(c)

Fig. 27.3(d)

Chapter 28
Fig. 28.%

Chapter 29
Fig. 29.1

Fig. 29.3 &
Table 29.3

Table 29.4

Fig.29.4

Fungal Structure & Function Book

Metabolism & Growth Chapter/Fungal Reproductio
p. 121

Fungal Structure & Function Book

Metabolism & Growth Chapter/Fungal Reproducti

p.22

Parasitic Structure & Function Book

Protozoa Classification ChaptenFlagellated Protoz
pp. 11=13 {other examples}

Parasitic Structure & Function Book

Protozoa Classification Chapter/Amashoid Protoz
pp. T & 9 {animation and other examples)

Parasitic Structure & Function Book

Protozoa Classification Chapter/Sporozoan Protoze
pp- 14 & 15 (interactive)

Parasitic Structure & Function Book

Frotozoa Classification Chapter/Ciliated Protozoa
p. 10 ivideo of another example}

Microbial Pathogenesis Book
Monspecific Host Defense Chapter/™ormal Flora
p- 3 (interactive)

Microbial Pathogenesis Book

Principles of Pathogenicity Chaprer/Pathogenicity
Definitions

p. 2 {interactive)

Microbial Pathogenesis Book

Adherence Chapter/Adherence Mechanisms, Recepio
pp- 2-8 (interactive)

Microbial Pathogenesis Book

Toxins Chapter/Exotoxins

p. 17 (interactive)

Microbial Pathogenesis Book

Toxins Chapier/Exotoxins

p. 14 {audio & interactive)

Tables 295 & 296

Fig. 29.5

Fig. 29.6

Fig, 29.14

Microbial Pathogenesis Book

Toxins Chapter/Exotoxins

pp. 10=16

Microbial Pathogenesis Book

Toxins Chapter/Endotoxins

pp- 8 & 9

Microbial Pathogenesis Book

MNonspecific Host Defense Chapter/Mechanical

and Chemical Control

pp. 5-20

Microhial Pathogenesis Book

Monspecific Host Defense Chapter/Cellular Defens
p- 30 (audie & interactive)

Microbial Pathogenesis Book

Monspecific Host Defense Chapter/Cellular Defens.
p. 27 (interactive}

Microbial Pathogenesis Book

MNonspecific Host Defense Chapter/Cellular Defens
Pp- 21-26

Microbial Pathogenesis Book

Monspecific Host Defense Chapter/Cellular Defens
P 28 {interactive)




Chapter 30
Table 30,1

' Chapter 31
Fig. 31.1

Chapter 32

Figs. 322 &
32.3

Fag. 32.13

Fig. 32.16

Chapter 33
Fig. 33.1

Fig. 33.2

Figs. 33.3
& 334

Fgs. 33.5
& 316

Fg. 33.7

Fig. 33.8
Fig. 33.9

Fig. 33.10

Fig. 33.11

Vaccines Book _

Vaceine Development Chapter/Terminology,
Composition

pp- 2-10

Immunization Schedules

e 27

Microbial Pathogenesis Book
Toxins Chapter/Cellular Defenses
p. & (interactive)

Microbial Pathogenesis Book

Nonspecific Host Defense Chapter/Cellular Defenses
P 29 (interactive)

Wiral Structure & Function Book

Viral Detection Chapier/Direct Detection- Antigen
Pp. -4

Wiral Structure & Function Book ]
Viral Detection Chapter/Direct Detection-Antigen
pp5&G

Antimicrobial Action Book

Antibiotic Susceptibility Testing Chapter/Disk
Diffusion Testing

pp. 7 (interactive) & 11

Antimicrobial Action Book

Antibiotic Susceptibility Testing Chapter/Disk
Diffusion Testing

pp 12 & 13

Antimicrobial Action Book

Agents Affecting Enzymes Chapter/Enzyme Agents
pp- 2-5

Antimicrobial Action Book

Agents Affecting Nucleic Acids Chapter/Agents,
Mechanisms, Activity

pp.2-5 &7

Antimicrobial Action Book

Cell Wall Inhibitors Chapier/Agents, Mechanisms,
Activity

pp. 2—4 {imteractive), 7 (animation).

B-11 {interactive)

Antimicrobial Action Book

Cell Wall Inhibitors Chapter/Agents, Activity
pp. ¥ (interactive), 12—16 (interactive)
Antimicrobial Action Book

Protein Synthesis Inhibitors Chapter/Agents,
Mechanisms, Activity

pp. 2 & 3, 3 tanimation). 7 (interactive)
Antimicrobial Action Book

Protein Synthesis Inhibitors Chapter/Agents,
Mechanisms, Activity

pp- 2 & 3,4 {animation), 6 {interactive)
Antimicrobial Action Book

Protein Synthesis Inhibitors Chapter/Agents,
Mechanisms, Activity

pp.2& 3,9
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Fig. 33.12
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Antimicrobial Action Book

Protein Synthesis Inhibitors Chapter/Agents,
Mechanisms, Activity

pp- 283, 5,8

Drug Resistance Section {p. 000}

Fig. 33.13

Fig. 33.14

Chapter 34
Fig. 34.4

Fig. 34.5

Fig. 34,13

Chapter 35

Antimicrobial Resistance Book

Fungal Structure & Function Book
Diseases Chapter/Antifungal Therapy
pp. 50-53 {interactive)

Wiral Structure & Function Book
Viral Disease Chapter/Viral Therapy
pp. 19-27

Anaerobic Bacteria Book

Anaerobic Characteristics Chapter

p. 12 finteractive) & 13

Viral Structure & Function Book

Viral Detection Chapter/Direct Detection Antigen
Pp-S&6

Wiral Structure & Function Book

Viral Detection Chapter/Direct Detection Nucleic Acid
pp. 10-14

In general—see Epidemiology of Infectious Diseases Book, especially

Fig. 33.4

Chapter 36
Fig. 36.1

Fig. 36.2

the chapters on Terminology, Disease Acquisition,
and Transmission

Vaccines Book

Vaccine Development Chapter/Herd Immunity

p. 11 -

Viral Structure & Function Book

Viral Disease Chapter/Entry and Spread, Enveloped
DNA Virus

pp. 4 (Ivmphatic interactive),

6 (Herpes Zoster interactive)

Viral Structure & Function Book

Viral Disease Chapter/Enveloped DNA Virus

pp. 7 & 8

Influenza Section {p, 000}

Fig. 36.10

Fig. 36.14

Chapter 37
Fig. 37.1

Fig. 37.2

Fig. 37.3

Viral Structure & Function Book

Viral Disease Chapter/Enveloped ssRNA Virus
pp. 12-16

Viral Structure & Function Book

Viral Disease Chapter/Enveloped ssRNA Virus
pp. 17 & 18

Viral Structure & Function Book

Viral Disease Chapter/Enveloped DNA Virus
p. 6 iHerpes Simplex interactive)

Gram Positive Organisms Book

Gram Positive Bacilli Chapter/Corvne Bacterium
pp. 411

Gram MNegative Organisms Book

Gram Negative Bacilli-Aerobes Chaprer/Legionella
pp. 10-19

Gram Positive Organisms Book

Streptococcus Chapter/Streptococei Diseases

pp. 200 & 21 (interactive)
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Fig. 37 4
Fig. 37.5
Fig. 37.6
Fig. 37.7
Fig. 37.8
Fig. 37.9
Fig. 37.10

Fig. 37.11

Figs. 37.12 &
37.13

Fig. 37.14

Figs. 37.16 &
3717

Box 372
Figs. 37.18
& 37.19

Fig. 37.20

Fig. 37.21

Gram Positive Organisms Book
Streptococeus Chapter/Streptococei Diseases
p- 19 (interacrive)

Gram Positive Organisms Book
Streptococeus Chapier/Streptococei Diseases
p. 19 {interactive)

Gram Positive Organisms Book
Streptococous Chapter/Streprococei Diseases
pp. 22 & 23

Miscellaneous Bacteria Book

Mycobacteria Chaprer/ yeobacteria Diseases
PP- 22-25 (interactive)

Miscellaneous Bacteria Book

Zoonoses Chapter/Borrelia

pp. 3 (interactive), 7-] |

Miscellaneous Bacteria Book

Zoonoses Chapter/Yersinia

Pp- 57-66 {interactive)

Gram Positive Organisms Book

Ciram Positive Bacilli Chapter/Bacillus

pp. 28, 30-33

Gram Negative Organisms Book

Gram Negative Cacei Chapter/Meisseria

Pp- 3.4, 6-9

Miscellaneous Bacteria Book

Mycobacteria Chapter/Mycobacteria Diseases
PP 28 & 29 (interactive)

Gram Negative Organisms Book

Gram Negative Bacilli Facultative
Chapter/Spirillaceas

Pp- 53, 6064

Gram Positive Organisms Book
Staphylococcus Chapter/Staphylococci Diseases
pp. 15-18

Giram Positive Organisms Book
Staphylococcus Chapier/Virlence Factors
p. 14

Miscellaneous Bacteria Book

Treponemes Chapter/Treponemes Diseases
p. 9 {interactive)

Anaerobic Bacteria Book

Ciram Positive Bacilli Chapter/Spore Forming
Anaerobes

pp. 3-5, 9, 20-23

Gram Negative Organisms Book

Gram Negative Bacilli-Facultative Angerobes
Chapter/Vibrionaceae

pp. 30-38

Section on Botulism {p. 767)

Anaerohic Bacteria Book

Gram Posistive Bacilli Chapter/Spore Forming
Anaerobes

pp. 3-5, 1610

Section on Canpylobacter Jejuni Gastroenteritis (pp. 767-768)

Gram Negative Organisms Book
Gram Negative Bacilli (Facultative)
Chapter/Spirillaceae

pp. 53-59

Section on Salmonellosis and Shigellosis (pp. 769-770)

Gram Negative Organisms Book
Gram Negative Bacilli (Facultative)
Chapter/Enterobacteriaceae

pp- 5-10, 12-17, 19-23

-

Chapter 38
Fig.

Fig.

Fig,

Fig.

Chapter 39
Figs. 362307

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

381

382

383

385

399

39.10

3901

3912

in4

6

. 30.17

ig, 3918

ELN L]

39.21

. 39.22

39.23

Miscellaneous Bacteria Book
Chlamydia Chapter/Discases
p. 23

Miscellaneous Bacteria Book
Chlamydia Chapter/Diseases
p. 18

Miscellaneous Bacteria Book
Zoonoses Chapter/Rickeitsia
PP. 37-46 (interactive), 50-52
Anaerobic Bacteria Book
Gram Negative Bacilli Chapter/Porphyromonas
pp. 1719 (interactive)

Fungal Structure & Function Book

Diseases Chapter/Environmental Diseases Checupation
Pp. 19-21 (interactive)

Fungal Structure & Function Book

Diseases Chapter/Environmental Diseases Penetration
pp. 40, 44-46

Fungal Structure & Function Book

Diseases Chapter/Envifonmental Diseases Penetration
Pp. 4043

Fungal Structure & Function Book

Diseases Chapier/Environmental Diseases Inhalation
PP 22-24, 31-34 {interactive)

Fungal Structure & Function Book

Diseases Chapter/Environmental Diseases [nhalation
PP 22-24, 35 & 36 (interactive)

Fungal Structure & Function Book

Discases Chapter/Environmental Diseases Inhalation
PP 22-24, 25-30) (interactive)

Fungal Structure & Function Book

Diseases Chapter/Hnst Physiology, Environmental
Diseases Occupation

PP 13 & 15 (interactive), 16-17

Parasitic Structure & Function Book

Intestinal Protozoa Chapter/Intestinal Protozoa Life
Cyeles. Epidemiology, Disease

Pp. 2 & 3 (interactive), 16 & 17 {interactive), 21
linteractive)

Farasitic Struciure & Function Book

Intestinal Protozoa Chapter/Life Cycles,
Epidemiology, Disease, Contral

PP 6 & 7, 16 (interactive), 18 & 10 linteractive), 2]
(interactive), 22

Parasitic Structure & Function Book

Tissue and Blood Protozos Chapter/Life Cycles,
Epidemiology, Disease, Control

Pp. 2, 24-27, 37 & 38 (interactive)

Parasitic Structure & Funcrion Book

Tissue and Blood Protozoa Chapter/Life Cycles,
Epidemiology, Disease. Control

pp. 35 & 36

Parasitic Structure & Function Book

Tissue and Blood Protozoa Chapter/Life Cycles,
Epidemiology, Disease, Control

PP 2 (interactive), 4-7, 12 & 13 tinleractive),

33, 37 & 38 (interactive)

Parasitic Structure & Function Book

Tissue and Blood Protozog Chapter/Life Cycles,
Epidemiology, Detection

Pp- 2 {interactive), 3, 30 & 40




