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Preface

Janeway's Immunobiology is intended for under-
graduate and graduate courses in immunology, as
well as for medical students. The book can be used
as an introduction to immunology but its scope is
sufficiently comprehensive and deep to be useful for
more advanced students and working immunologists.
Immunobiology presents immunology from the con-
sistent viewpoint of the host’s interaction with an
environment full of microbes and pathogens, and
illustrates that the loss of any component of this
system increases host susceptibility to some particular
infection. The companion book, Case Studies in
Immunology, provides an additional, integrated
discussion of clinical topics (diseases covered in Case
Studies are indicated by a symbol in the margin of
Immunobiology).

This eighth edition retains the overall organization of
the previous edition, and chapters in which the field
has made important and rapid developments have
been extensively revised. The discussion of innate
immunity has been substantially expanded and its
mechanisms are now treated in two separate chapters,
presented in the order in which a pathogen would
encounter innate defenses as it attempts to establish
an infection. The immediate and soluble defenses
are treated in Chapter 2. The complement system is
introduced in the context of innate immunity, with
the lectin pathway presented before the classical
pathway of activation. The induced defenses of
innate immunity—including a completely updated
treatment of innate sensing—follows in Chapter 3,
where various innate cell subsets and their receptors
are also described. Signaling pathways are now
presented as they are encountered, and not confined
to a single chapter. Signaling pathways of the Toll-like
receptors and other innate sensors are described in
Chapter 3, while antigen receptor signaling pathways
and cytokine and apoptotic pathways are retained in
Chapter 7. Chapter 10 has been revised to place more
emphasis on the trafficking of B cells in peripheral
lymphoid organs and the locations at which they
encounter antigen. Mucosal immunology (Chapter
12) has been expanded to include more discussion of
responses to the commensal microbiota and the role
of specialized dendritic cells and regulatory T cells in
maintainingtolerance to food antigens and commensal
bacteria. The last four chapters—the clinical chapters
(Chapters 13-16)—reinforce the basic concepts
discussed earlier with our latest understanding of the
causes of disease, whether by inherited or acquired

immunodeficiencies or by failures of immunological
mechanisms. Chapter 16 describes how the immune
response can be manipulated in attempts to combat
infectious diseases, transplant rejection, and cancer.
This chapter includes a complete update of the
immunotherapeutics and vaccine sections. Aspects of
evolution, which were confined to the last chapter of
previous editions, are now discussed throughout the
book as the relevant topics are encountered.

The eighth edition has benefited again from the
contributions of Allan Mowat, who extensively revised
and updated Chapter 12. I welcome Casey Weaver’s
new contributions to Chapters 13 and 15, and Robert
Schreiber’s and Joost Oppenheim’s revisions to the
appendices on cytokines and chemokines. 1 thank
Barry Kay for his suggestions in revising Chapter 14.
Most importantly, I acknowledge Charles A. Janeway
Jr., Paul Travers, and Mark Walport for their pioneering
work on the previous editions.

The editors, illustrators, and publishers have con-
tributed in many ways. Eleanor Lawrence’s editorial
skills give the book its consistent style and ensure
the orderly and didactically sound presentation of
concepts. Matt McClements has transformed the
author’s clumsy sketches into the informative yet
artistic diagrams that define Janeway's text. Janete
Scobie, Bruce Goatly, Sally Huish, Georgina Lucas, and
Ioana Moldovan have brought skill and dedication
to the editing, proofreading, and typesetting of this
edition. Monica Toledo and Michael Morales were key
in updating and generating new animations. I thank
Adam Sendroff and Lucy Brodie, who are instrumental
in communicating information about this book to
immunologists around the world, and most of all I
thank the publisher Denise Schanck for her incredible
patience and support.

I'would like to thank all those people who read parts or
all of the chapters of the seventh edition and advised
on the revision plan for this edition. I would also like
to thank the many instructors and students who have
taken the time to write to me with their suggestions
on how to improve the book. I hope I have done those
suggestions justice in this edition. Every effort has been
made to write a book that is error-free. Nonetheless,
you may find them, and I would greatly appreciate it if
you let me know.

Kenneth Murphy
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Instructor and Student Resources Websites

Accessible from www.garlandscience.com, these
websites provide learning and teaching tools created
for Janeway’s Immunobiology, Eighth Edition. Below
is an overview of the resources available for this book.
On the websites, the resources may be browsed by
individual chapters and there is a search engine.
You can also access the resources available for other
Garland Science titles.

Instructor Resources: The following resources are
available on the Instructor Site:

The Art of Janeway's Immunobiology, Eighth Edition

The images from the book are available in two
convenient formats: PowerPoint® and JPEG. They
have been optimized for display on a computer.
Figures are searchable by figure number, figure name,
or by keywords used in the figure legend from the book.

Animations and Videos

The 40 animations and videos that are available
to students are also available on the Instructor’s
Site in two formats. The WMV-formatted movies
are created for instructors who wish to use the
movies in PowerPoint presentations on Windows®
computers; the QuickTime-formatted movies are for
use in PowerPoint for Apple computers or Keynote®
presentations. The movies can easily be downloaded
to your PC using the ‘download’ button on the movie
preview page.

Figure Integrated Lecture Outlines

The section headings, concept headings, and figures
from the text have been integrated into PowerPoint
presentations. These will be useful for instructors
who would like a head start in creating lectures for
their course. Like all of Garland Science’s PowerPoint
presentations, the lecture outlines can be customized.
For example, the content of these presentations can
be combined with videos on the website to create
unique lectures that facilitate interactive learning in
the classroom.

Student Resources: The following resources are
available on the Student Site at www.garlandscience.
com/students/immunobiology:

Animations and Videos

The 40 animations and videos dynamically illustrate
important concepts from the book, and make many
of the more difficult topics accessible. Icons located
throughout the text indicate the relevant media.

Flashcards

Each chapter contains a set of flashcards, built into the
website, that allow students to review key terms from
the text.

Glossary

The complete glossary from the book is available on
the website and can be searched and browsed as a
whole or sorted by chapter.

PowerPoint and Word are registered trademarks of Microsoft Corporation in the United States and/or other countries.

Keynote is a registered trademark of Apple Inc.
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class Il molecules to acidified intracellular vesicles.

6-8 A specialized MHC class I-like molecule catalyzes
loading of MHC class Il molecules with peptides.

6-9 Cross-presentation allows exogenous proteins to be
presented on MHC class | molecules by a restricted
set of antigen-presenting cells.

6-10  Stable binding of peptides by MHC molecules provides
effective antigen presentation at the cell surface.

Summary.

The major histocompatibility complex and its function.

6-11  Many proteins involved in antigen processing and
presentation are encoded by genes within the MHC.
6-12  The protein products of MHC class | and class Il genes
are highly polymorphic.
6-13  MHC polymorphism affects antigen recognition by T cells
by influencing both peptide binding and the contacts
between T-cell receptor and MHC molecule.
Alloreactive T cells recognizing nonself MHC molecules
are very abundant.
6-15  Many T cells respond to superantigens.
6-16  MHC polymorphism extends the range of antigens to
which the immune system can respond.
A variety of genes with specialized functions in immunity
are also encoded in the MHC.
6-18  Specialized MHC class | molecules act as ligands for
the activation and inhibition of NK cells.
6-19  The CD1 family of MHC class I-like molecules is encoded

outside the MHC and presents microbial lipids to
CD1-restricted T cells.

6-14

6-17
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Summary.

Summary to Chapter 6.
Questions.

General references.
Section references.

Partlll | THE DEVELOPMENT OF
MATURE LYMPHOCYTE
RECEPTOR REPERTOIRES

Chapter 7  Signaling Through Immune-System

Receptors

General principles of signal transduction

and propagation.

7-1 Transmembrane receptors convert extracellular signals
into intracellular biochemical events.

7-2 Intracellular signal propagation is mediated by large
multiprotein signaling complexes.

7-3 Small G proteins act as molecular switches in many
different signaling pathways.

7-4 Signaling proteins are recruited to the membrane by
a variety of mechanisms.

7-5 Ubiquitin conjugation of proteins can both activate
and inhibit signaling responses.

7-6 The activation of some receptors generates
small-molecule second messengers.

Summary.

Antigen receptor signaling and lymphocyte activation.

7-7 Antigen receptors consist of variable antigen-binding
chains associated with invariant chains that carry out
the signaling function of the receptor.

7-8 Antigen recognition by the T-cell receptor and its co-receptors

leads to phosphorylation of ITAMs by Src-family kinases.

7-9 Phosphorylated ITAMs recruit and activate the tyrosine
kinase ZAP-70, which phosphorylates scaffold proteins
that recruit the phospholipase PLC-y.

7-10  The activation of PLC-y requires a co-stimulatory signal.

7-11  Activated PLC-y generates the second messengers
diacylglycerol and inositol trisphosphate.

7-12  Ca?* entry activates the transcription factor NFAT.

7-13  Ras activation stimulates the mitogen-activated protein
kinase (MAPK) relay and induces expression of the
transcription factor AP-1.

7-14  Protein kinase C activates the transcription factors NFxB

and AP-1.

7-15  The cell-surface protein CD28 is a co-stimulatory receptor
for naive T cells.

7-16  The logic of B-cell receptor signaling is similar to that of
T-cell receptor signaling, but some of the signaling
components are specific to B cells.

7-17  ITAMs are also found in other receptors on leukocytes
that signal for cell activation.

7-18  Inhibitory receptors on lymphocytes help regulate
immune responses.

Summary.

Other receptors and signaling pathways.

7-19  Cytokines and their receptors fall into distinct families
of structurally related proteins.
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7-20  Cytokine receptors of the hematopoietin family are

associated with the JAK family of tyrosine kinases,
which activate STAT transcription factors.

7-21  Cytokine signaling is terminated by a negative feedback
mechanism.

7-22  The receptors that induce apoptosis activate specialized
intracellular proteases called caspases.

7-23  The intrinsic pathway of apoptosis is mediated by the
release of cytochrome ¢ from mitochondria.

Summary.

Summary to Chapter 7.
Questions.

General references.
Section references.

Chapter8 The Development and Survival of

Lymphocytes

Development of B lymphocytes.

8-1 Lymphocytes derive from hematopoietic stem cells in
the bone marrow.

8-2 B-cell development begins by rearrangement of the
heavy-chain locus.

8-3 The pre-B-cell receptor tests for successful production
of a complete heavy chain and signals for the transition
from the pro-B cell to pre-B cell stage.

8-4 Pre-B-cell receptor signaling inhibits further heavy-chain
locus rearrangement and enforces allelic exclusion.

8-5 Pre-B cells rearrange the light-chain locus and express
cell-surface immunoglobulin.

8-6 Immature B cells are tested for autoreactivity before they
leave the bone marrow.
Summary.

The development of T lymphocytes in the thymus.

8-7 T-cell progenitors originate in the bone marrow, but all
the important events in their development occur in
the thymus.

8-8 T-cell precursors proliferate extensively in the thymus,
but most die there.

8-9 Successive stages in the development of thymocytes are

marked by changes in cell-surface molecules.

Thymocytes at different developmental stages are found

in distinct parts of the thymus.

8-11 T cells with ou:3 or y:5 receptors arise from a common
progenitor.

8-12 T cells expressing particular y- and -chain V regions arise
in an ordered sequence early in life.

8-13  Successful synthesis of a rearranged [ chain allows
the production of a pre-T-cell receptor that triggers cell
proliferation and blocks further B-chain gene
rearrangement.

8-14  T-cell a-chain genes undergo successive rearrangements
until positive selection or cell death intervenes.

Summary.

8-10

Positive and negative selection of T cells.

8-15  The MHC type of the thymic stroma selects a repertoire of
mature T cells that can recognize foreign antigens
presented by the same MHC type.

8-16
self-MHC complexes can survive and mature.

Only thymocytes whose receptors interact with self-peptide:
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8-17  Positive selection acts on a repertoire of T-cell receptors
with inherent specificity for MHC molecules.

8-18  Positive selection coordinates the expression of CD4
or CD8 with the specificity of the T-cell receptor and
the potential effector functions of the T cell.

8-19  Thymic cortical epithelial cells mediate positive selection
of developing thymocytes.

8-20 T cells that react strongly with ubiquitous self antigens
are deleted in the thymus.

8-21  Negative selection is driven most efficiently by bone
marrow derived antigen-presenting cells.

8-22  The specificity and/or the strength of signals for negative
and positive selection must differ.

Summary.

Survival and maturation of lymphocytes in peripheral
lymphoid tissues.

8-23  Different lymphocyte subsets are found in particular
locations in peripheral lymphoid tissues.

8-24  The development of peripheral lymphoid tissues is
controlled by lymphoid tissue inducer cells and proteins
of the tumor necrosis factor family.

8-25  The homing of lymphocytes to specific regions of
peripheral lymphoid tissues is mediated by chemokines.

8-26  Lymphocytes that encounter sufficient quantities of self
antigens for the first time in the periphery are eliminated
or inactivated.

8-27  Immature B cells arriving in the spleen turn over rapidly
and require cytokines and positive signals through the
B-cell receptor for maturation and survival.

8-28  B-1 cells and marginal zone B cells are distinct B-cell
subtypes with unique antigen receptor specificity.

8-29  T-cell homeostasis in the periphery is regulated by
cytokines and self-MHC interactions.

Summary.

Summary to Chapter 8.
Questions.

General references.
Section references.

PartlV| THE ADAPTIVE IMMUNE
RESPONSE
Chapter9 T Cell-Mediated Immunity

Entry of naiveT cells and antigen-presenting cells into
peripheral lymphoid organs.

9-1 Naive T cells migrate through peripheral lymphoid tissues,
sampling the peptide:MHC complexes on dendritic
cell surfaces.

9-2 Lymphocyte entry into lymphoid tissues depends on
chemokines and adhesion molecules.

9-3 Activation of integrins by chemokines is responsible for
the entry of naive T cells into lymph nodes.

9-4 T-cell responses are initiated in peripheral lymphoid
organs by activated dendritic cells.

9-5 Dendritic cells process antigens from a wide array
of pathogens.

9-6 Pathogen-induced TLR signaling in immature dendritic
cells induces their migration to lymphoid organs and
enhances antigen processing.

308

308
310
311
313
314

315

316

316

317

319

320

321
322

324
325
325
329
329
329

335

337

337
338
339
342

344

347

9-7 Plasmacytoid dendritic cells produce abundant type |
interferons and may act as helper cells for antigen
presentation by conventional dendritic cells.

9-8 Macrophages are scavenger cells that can be induced
by pathogens to present foreign antigens to naive T cells.

99 B cells are highly efficient at presenting antigens that
bind to their surface immunoglobulin.

Summary.

Priming of naive T cells by pathogen-activated

dendritic cells.

9-10  Cell-adhesion molecules mediate the initial interaction
of naive T cells with antigen-presenting cells.

9-11  Antigen-presenting cells deliver three kinds of signals for
the clonal expansion and differentiation of naive T cells.

9-12  CD28-dependent co-stimulation of activated T cells
induces expression of the T-cell growth factor interleukin-2
and the high-affinity IL-2 receptor.

9-13  Signal 2 can be modified by additional co-stimulatory
pathways.

9-14  Antigen recognition in the absence of co-stimulation
leads to functional inactivation or clonal deletion of
peripheral T cells.

9-15  Proliferating T cells differentiate into effector T cells that
do not require co-stimulation to act.

9-16  CD8T cells can be activated in different ways to become
cytotoxic effector cells.

9-17  CDAT cells differentiate into several subsets of functionally
different effector cells.

9-18  Various forms of signal 3 induce the differentiation of
naive CD4 T cells down distinct effector pathways.

9-19  Regulatory CD4 T cells are involved in controlling
adaptive immune responses.

Summary.

General properties of effector T cells and their cytokines.
9-20  Effector T-cell interactions with target cells are initiated
by antigen-nonspecific cell-adhesion molecules.

9-21  Animmunological synapse forms between effector T cells
and their targets to regulate signaling and to direct the
release of effector molecules.

9-22  The effector functions of T cells are determined by the
array of effector molecules that they produce.

9-23  Cytokines can act locally or at a distance.

9-24 T cells express several TNF-family cytokines as trimeric
proteins that are usually associated with the cell surface.

Summary.

T cell-mediated cytotoxicity.
9-25  Cytotoxic T cells can induce target cells to undergo
programmed cell death.

9-26  Cytotoxic effector proteins that trigger apoptosis are
contained in the granules of CD8 cytotoxic T cells.

9-27  Cytotoxic T cells are selective and serial killers of targets
expressing a specific antigen.

9-28  Cytotoxic T cells also act by releasing cytokines.
Summary.

Macrophage activation by T,,1 cells.

9-29  T,1 cells have a central role in macrophage activation.

9-30  Activation of macrophages by T,,1 cells promotes
microbial killing and must be tigHtly regulated to avoid
tissue damage.
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9-31  Ty1 cells coordinate the host response to intracellular
pathogens.

Summary.

Summary to Chapter 9.

Questions.

General references.

Section references.

Chapter 10 The Humoral Inmune Response

B-cell activation by helperT cells.

10-1  The humoral immune response is initiated when B cells
that bind antigen are signaled by helper T cells or by certain
microbial antigens alone.

B-cell responses are enhanced by co-ligation of the B-cell
receptor and B-cell co-receptor by antigen and complement
fragments on microbial surfaces.

Helper T cells activate B cells that recognize the same
antigen.

T cells make membrane-bound and secreted molecules
that activate B cells.

B cells that encounter their antigens migrate toward the
boundaries between B-cell and T-cell areas in secondary
lymphoid tissues.

Antibody-secreting plasma cells differentiate from
activated B cells.

The second phase of a primary B-cell immune response
occurs when activated B cells migrate into follicles and
proliferate to form germinal centers.

Germinal center B cells undergo V-region somatic
hypermutation, and cells with mutations that improve affinity
for antigen are selected.

Class switching in thymus-dependent antibody responses
requires expression of CD40 ligand by helper T cells and
is directed by cytokines.

Ligation of CD40 and prolonged contact with T follicular
helper cells is required to sustain germinal center B cells.
Surviving germinal center B cells differentiate into either
plasma cells or memory cells.

Some bacterial antigens do not require T-cell help to
induce B-cell responses.

B-cell responses to bacterial polysaccharides do not
require peptide-specific T-cell help.

Summary.

10-2

10-3
10-4

10-5

10-6

10-7

10-8

10-9

10-10
10-11
10-12

10-13

The distributions and functions of immunoglobulin
classes.

10-14  Antibodies of different classes operate in distinct places

and have distinct effector functions.

Transport proteins that bind to the Fc regions of antibodies
carry particular isotypes across epithelial barriers.

High-affinity IgG and IgA antibodies can neutralize
bacterial toxins.

High-affinity IgG and IgA antibodies can inhibit the
infectivity of viruses.

Antibodies can block the adherence of bacteria to host
cells.

Antibody:antigen complexes activate the classical
pathway of complement by binding to C1q.

Complement receptors are important in the removal
of immune complexes from the circulation.

Summary.

10-15

10-16

10-17

10-18

10-19

10-20
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The destruction of antibody-coated pathogens via
Fc receptors.

10-21  The Fc receptors of accessory cells are signaling receptors
specific for immunoglobulins of different classes.

Fc receptors on phagocytes are activated by antibodies
bound to the surface of pathogens and enable the
phagocytes to ingest and destroy pathogens.

Fc receptors activate NK cells to destroy antibody-coated
targets.

Mast cells and basophils bind IgE antibody via the
high-affinity Fce receptor.

IgE-mediated activation of accessory cells has an
important role in resistance to parasite infection.

Summary.

Summary to Chapter 10.
Questions.

General references.
Section references.

10-22

10-23
10-24

10-25

Chapter 11  Dynamics of Adaptive Immunity

The course of the immune response to infection.

11-1  The course of an infection can be divided into several
distinct phases.

112 The nonspecific responses of innate immunity are
necessary for an adaptive immune response to be initiated.

11-3  Cytokines made during infection can direct differentiation
of CD4 T cells toward the T ;17 subset.

11-4  T,1and T2 cells are induced by cytokines generated
in response to different pathogens.

11-5  CD4 T-cell subsets can cross-regulate each other’s
differentiation.

11-6  Effector T cells are guided to sites of infection by
chemokines and newly expressed adhesion molecules.

11-7  Differentiated effector T cells are not a static population
but continue to respond to signals as they carry out their
effector functions.

11-8  Primary CD8 T-cell responses to pathogens can occur
in the absence of CD4 T-cell help.

11-9  Antibody responses develop in lymphoid tissues under
the direction of T, cells.

11-10  Antibody responses are sustained in medullary cords
and bone marrow.

11-11  The effector mechanisms used to clear an infection
depend on the infectious agent.

11-12  Resolution of an infection is accompanied by the death
of most of the effector cells and the generation of
memory cells.

Summary.

Immunological memory.

11-13  Immunological memory is long-lived after infection

or vaccination.

Memory B-cell responses differ in several ways from
those of naive B cells.

Repeated immunization leads to increasing affinity of
antibody due to somatic hypermutation and selection
by antigen in germinal centers.

Memory T cells are increased in frequency compared with
naive T cells specific for the same antigen, and have
distinct activation requirements and cell-surface proteins
that distinguish them from effector T cells.
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Xvi

11-17

11-18

11-19

Memory T cells are heterogeneous and include central
memory and effector memory subsets.

CD4 T-cell help is required for CD8 T-cell memory and
involves CD40 and IL-2 signaling.

In immune individuals, secondary and subsequent
responses are mainly attributable to memory lymphocytes.

Summary.

Summary to Chapter 11.
Questions.

Section references.

Chapter 12 The Mucosal Immune System

The organization of the mucosal system.

12-1  The mucosal immune system protects the internal
surfaces of the body.

122 The mucosal immune system may be the original
vertebrate immune system.

12-3  Cells of the mucosal immune system are located both
in anatomically defined compartments and scattered
throughout mucosal tissues.

12-4  The intestine has distinctive routes and mechanisms of
antigen uptake.

12-5  The mucosal immune system contains large numbers of
effector lymphocytes even in the absence of disease.

12-6  The circulation of lymphocytes within the mucosal immune
system is controlled by tissue-specific adhesion
molecules and chemokine receptors.

12-7  Priming of lymphocytes in one mucosal tissue can induce
protective immunity at other mucosal surfaces.

12-8  Unique populations of dendritic cells control mucosal
immune responses.

12-9  The intestinal lamina propria contains antigen-experienced
T cells and populations of unusual innate-type lymphocytes.

12-10  The intestinal epithelium is a unique compartment of the
immune system.

12-11  Secretory IgA is the class of antibody associated with the
mucosal immune system.

12-12  IgA deficiency is common in humans but may be
compensated for by secretory IgM.

Summary.

The mucosal response to infection and regulation
of mucosal immune responses.

12-13

12-14

12-15

12-16

12-17

12-18

12-19

12-20

Enteric pathogens cause a local inflammatory response
and the development of protective immunity.

The outcome of infection by intestinal pathogens is
determined by a complex interplay between the
microorganism and the host immune response.

The mucosal immune system must maintain a balance
between protective immunity and homeostasis to a large
number of different foreign antigens.

The healthy intestine contains large quantities of bacteria
but does not generate potentially harmful immune
responses against them.

Full immune responses to commensal bacteria provoke
intestinal disease.

Intestinal helminths provoke strong T ,2-mediated immune
responses.

Other eukaryotic parasites provoke protective immunity
and pathology in the gut.

The mucosal immune system has to compromise between
suppression and activation of an immune response.
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Summary.

Summary to Chapter 12.
Questions.
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PartV

THE IMMUNE SYSTEM IN

HEALTH AND DISEASE

Chapter 13 Failures of Host Defense Mechanisms

Evasion and subversion of immune defenses.

13-1  Antigenic variation allows pathogens to escape from
immunity.

13-2  Some viruses persist in vivo by ceasing to replicate until
immunity wanes.

18-3  Some pathogens resist destruction by host defense
mechanisms or exploit them for their own purposes.

13-4 Immunosuppression or inappropriate immune responses
can contribute to persistent disease.

13-5  Immune responses can contribute directly to
pathogenesis.

13-6  Regulatory T cells can affect the outcome of infectious
disease.

Summary.

Immunodeficiency diseases.

13-7

13-8

13-9

13-10

13-11

13-12

13-13

13-14

13-15

13-16

13-17

13-18

13-19

13-20

A history of repeated infections suggests a diagnosis of
immunodeficiency.

Primary immunodeficiency diseases are caused by
inherited gene defects.

Defects in T-cell development can result in severe
combined immunodeficiencies.

SCID can also be due to defects in the purine salvage
pathway.

Defects in antigen receptor gene rearrangement can
result in SCID.

Defects in signaling from T-cell antigen receptors can
cause severe immunodeficiency.

Genetic defects in thymic function that block T-cell
development result in severe immunodeficiencies.

Defects in B-cell development result in deficiencies in
antibody production that cause an inability to clear
extracellular bacteria.

Immune deficiencies can be caused by defects in B-cell
or T-cell activation and function.

Defects in complement components and complement-
regulatory proteins cause defective humoral immune
function and tissue damage.

Defects in phagocytic cells permit widespread bacterial
infections.

Mutation in the molecular regulators of inflammation can
cause uncontrolled inflammatory responses that result in
‘autoinflammatory disease!

The normal pathways for host defense against intracellular
bacteria are pinpointed by genetic deficiencies of IFN-y
and IL-12 and their receptors.

X-linked lymphoproliferative syndrome is associated with
fatal infection by Epstein-Barr virus and with the
development of lymphomas.
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13-21
lymphocytes cause uncontrolled lymphoproliferation
and inflammatory responses to viral infections.
Hematopoietic stem cell transplantation or gene therapy
can be useful to correct genetic defects.

Secondary immunodeficiencies are major predisposing
causes of infection and death.

Summary.

13-22

13-23

Acquired immune deficiency syndrome.
13-24  Most individuals infected with HIV progress over time
to AIDS.

HIV is a retrovirus that infects CD4 T cells, dendritic cells,
and macrophages.

Genetic variation in the host can alter the rate of
progression of disease.

A genetic deficiency of the co-receptor CCR5 confers
resistance to HIV infection in vivo.

HIV RNA is transcribed by viral reverse transcriptase
into DNA that integrates into the host-cell genome.

Replication of HIV occurs only in activated T cells.
Lymphoid tissue is the major reservoir of HIV infection.
An immune response controls but does not eliminate HIV.

The destruction of immune function as a result of HIV
infection leads to increased susceptibility to opportunistic
infection and eventually to death.

Drugs that block HIV replication lead to a rapid decrease
in titer of infectious virus and an increase in CD4 T cells.

13-25
13-26
13-27
13-28

13-29
13-30
13-31
13-32

13-33

13-34
and drug treatment is soon followed by the outgrowth of
drug-resistant variants.

Vaccination against HIV is an attractive solution but
poses many difficulties.

Prevention and education are one way in which the
spread of HIV and AIDS can be controlled.

Summary.

Summary to Chapter 13.
Questions.

General references.
Section references.

13-35

13-36

Chapter 14  Allergy and Allergic Diseases

IgE and IgE-mediated allergic diseases.
14-1  Sensitization involves class switching to IgE production
on first contact with an allergen.

14-2  Allergens are usually delivered transmucosally at low
dose, a route that favors IgE production.

14-3  Genetic factors contribute to the development of IgE-
mediated allergic disease.

14-4  Environmental factors may interact with genetic
susceptibility to cause allergic disease.

14-5  Regulatory T cells can control allergic responses.
Summary.

Effector mechanisms in IgE-mediated allergic reactions.

14-6  Most IgE is cell-bound and engages effector mechanisms
of the immune system by different pathways from those
of other antibody isotypes.

14-7  Mast cells reside in tissues and orchestrate allergic
reactions.

Genetic abnormalities in the secretory cytotoxic pathway of

HIV accumulates many mutations in the course of infection,
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14-8  Eosinophils and basophils cause inflammation and tissue
damage in allergic reactions.

14-9  IgE-mediated allergic reactions have a rapid onset but

can also lead to chronic responses.

Allergen introduced into the bloodstream can cause

anaphylaxis.

Allergen inhalation is associated with the development

of rhinitis and asthma.

A genetically determined defect in the skin’s barrier

function increases the risk of atopic eczema.

Allergy to particular foods causes systemic reactions as

well as symptoms limited to the gut.

IgE-mediated allergic disease can be treated by inhibiting

the effector pathways that lead to symptoms or by

desensitization techniques that aim at restoring tolerance

to the allergen.

Summary.

14-10
14-11
14-12
14-13

14-14

Non-IgE-mediated allergic diseases.

14-15  Innocuous antigens can cause type Il hypersensitivity

reactions in susceptible individuals by binding to the
surfaces of circulating blood cells.

Systemic disease caused by immune-complex formation
can follow the administration of large quantities of poorly
catabolized antigens.

Hypersensitivity reactions can be mediated by T,,1 cells
and CD8 cytotoxic T cells.

Celiac disease has features of both an allergic response
and autoimmunity.

Summary.

Summary to Chapter 14.
Questions.
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14-16

14-17

14-18

Chapter 15 Autoimmunity and Transplantation

The making and breaking of self-tolerance.
15-1 A critical function of the immune system is to discriminate
self from nonself.

15-2  Multiple tolerance mechanisms normally prevent
autoimmunity.

15-3  Central deletion or inactivation of newly formed
lymphocytes is the first checkpoint of self-tolerance.

15-4  Lymphocytes that bind self antigens with relatively low
affinity usually ignore them but in some circumstances
become activated.

15-5  Antigens in immunologically privileged sites do not induce
immune attack but can serve as targets.

15-6  Autoreactive T cells that express particular cytokines
may be nonpathogenic or may suppress pathogenic
lymphocytes.

15-7  Autoimmune responses can be controlled at various
stages by regulatory T cells.

Summary.

Autoimmune diseases and pathogenic mechanisms.
15-8  Specific adaptive immune responses to self antigens
can cause autoimmune disease.

15-9  Autoimmune diseases can be classified into clusters
that are typically either organ-specific or systemic.

Multiple components of the immune system are typically
recruited in autoimmune disease.

15-10

585
587
589
591
592

594

595
597

598

598

598
600

603
605
606
606
607
607

611
611

612
613

614

616

617

619

619
621

622
622
623

624

Xvii



