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As in the sixth edition, we consider the two lymphoid lineages, B lymphocytes
and T lymphocytes, together for most of the book, because it seems to us that
essentially common mechanisms work in both cell types. An example is the
rearrangement of gene segments to generate the receptors by which lympho-
cytes recognize antigen (Chapter 4). Chapter 5, on recognition of antigen, has
been updated to include the cross-presentation of antigen by MHC class I
molecules, and the interference by viral immunoevasins in antigen presenta-
tion. Chapter 6, on signaling, has been revised to describe the T-cell signaling
pathways in more detail, with an extended and updated discussion of
co-stimulatory signaling. We have substantially reorganized Chapter 7 so that
the development of B cells and T cells are considered in separate sections.

Chapters 8 and 9 elaborate the effector functions of T cells and B cells sepa-
rately, since different mechanisms are involved. We have updated and
extended the treatment of dendritic cells and included recent research find-
ings on the Ty17 and regulatory T-cell subsets (Chapter 8). We have taken the
opportunity to refocus Chapter 10 on the dynamic nature of the immune
response to infection, from innate immunity to the generation of immuno-
logical memory. We include recent advances in our understanding of the
temporal changes in T-cell subsets during an immune response and of the
nature of immunological memory. Because of its increasingly recognized role
in immune defense, we have created a new chapter devoted entirely to
mucosal immunity (Chapter 11).

The subsequent three chapters (Chapters 12-14) deal mainly with how dis-
eases such as HIV/AIDS, autoimmunity, or allergy can be caused by inherited
or acquired immunodeficiencies or by failure or malfunction of immunolog-
ical mechanisms. As our understanding of the causes of disease grows, these
chapters have been extended with descriptions of syndromes for which
underlying gene defects have been newly identified. These chapters, which
describe the failures of the immune system to maintain health, are followed
by a chapter (Chapter 15) on how the immune response can be manipulated
by vaccination and other means in attempts to combat not only infectious
diseases, but also transplant rejections and cancer. These four chapters have
been extensively revised and updated, especially in respect of the new gener-
ation of ‘biological’ therapeutics that are starting to enter medical practice.

The book ends with an updated chapter (Chapter 16) on the evolution of ani-
mal immune systems. The analysis of the genome sequences of both inverte-
brates and lower vertebrates has given us a new appreciation of the sophisti-
cation of invertebrate immune defenses and the discovery that our antibody
and T-cell-based adaptive immune system is not the only way that adaptive
immunity can be generated.

Diseases and immunological deficiencies are cross-referenced to the fifth
edition of the clinical companion text Case Studies in Immunology by Raif
Geha and Fred Rosen (ISBN: 9780815341451). This text presents major topics
in immunology as background to a selection of real clinical cases that serve
to reinforce and extend the basic science. There are five new cases in the fifth
edition, bringing the total number to 47. A marginal icon in Janeway's
Immunobiology provides the reader with a link to the relevant Case Study,
where the science is applied in a clinical setting.

The seventh edition of Janeway’s Immunobiology includes a CD-ROM with
original immunological animations based on figures in the book and videos
selected from visually compelling experiments. The animations have been
revised and updated for this edition, and there are five new animations cover-
ing HIV Infection, DTH Response, Viral Evasins, Innate Recognition of
Pathogens, and Pathogen Receptors. All the animations and videos are accom-
panied by a voice-over narration read by Julie Theriot, Stanford University
School of Medicine. The CD-ROM also contains the figures and tables from .
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Medical School; Paul Klenerman, University of Oxford; Dan Littman, New

York University School of Medicine; Michael Malim, King’s College; Sarah
Rowland-Jones, University of Oxford; Adrian Thrasher, University College,
London.

Chapter 13: Cezmi Akdis, Swiss Institute of Allergy and Asthma Research;
Raif Geha, Harvard Medical School; Barry Kay, Imperial College, London;
Gabriel Nunez, University of Michigan Medical School; Harald Renz, Philipps
Universitat Marburg, Germany; Alan Shaffer, Harvard Medical School.

Chapter 14: Antony Basten, The University of Sydney; Lucienne Chatenaud,
Groupe Hospitalier Necker-Enfants-Malades, Paris; Maggie Dailman, Imperial
College, London; Anne Davidson, Albert Einstein College of Medicine; Betty
Diamond, Albert Einstein College of Medicine; Rikard Holmdahl, Lund
University, Sweden; Laurence Turka, University of Pennsylvania School of
Medicine; Kathryn Wood, University of Oxford.

Chapter 15: Filippo Belardinelli, Istituto Superiore di Sanita, Italy; Benny
Chain, University College, London; Lucienne Chatenaud, Groupe Hospitalier
Necker-Enfants-Malades, Paris; Robert Schreiber, Washington University
School of Medicine, St. Louis; Ralph Steinman, The Rockefeller University;
Richard Wiliiams, Imperial College, London.

Chapter 16: Max Cooper, The University of Alabama, Birmingham; Jim

Kaufman, Institute for Animal Health, UK; Gary Litman, University of South
Florida; Ruslan Medzhitov, Yale University School of Medicine.
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5 Drugs and toxins can cause autoimmune syndromes. 636 Using the immune response to attack tumors. 672
7 Random events may be required for the initiation of 15-14  The development of transplantable tumors in mice led
autoimmunity. 637 to the discovery of protective immune responses to
mary. 637 tumors. 673
. L 15-15  Tumors can escape rejection in many ways. 674
ponses to alloantigens and transplant rejection. 637 15-16 T lymphocytes can recognize specific antigens on
3 Graft rejection is an immunological response mediated human tumors, and adoptive T-cell transfer is being
primarily by T cells. 638 tested in cancer patients. 678
3 Matching donor and recipient at the MHC improves the 15-17  Monoclonal antibodies against tumor antigens, alone
outcome of transplantation. 639 or linked to toxins, can control tumor growth. 682
) In MHC-identical grafts, rejection is caused by peptides 15-18  Enhancing the immune response to tumors by vaccination
from other alloantigens bound to graft MHC molecules. 640 holds promise for cancer prevention and therapy. 684
1 There are two ways of presenting alloantigens on the Summary. 687
transplant to the recipient's T lymphocytes. 641
2 Antibodies reacting with endothelium cause hyperacute Manipulating the immune response to fight infection. - 687
graft rejection. 642 15-19  There are several requirements for an effective vaccine. 689
3 Chronic organ rejection is caused by inflammatory 15-20  The history of vaccination against Bordetella pertussis
vascular injury to the graft. 643 illustrates the importance of developing an effective
1 Avariety of organs are transplanted routinely in vaccine that is perceived to be safe. 690
clinical medicine. 644 1521 Conjugate vaccines have been developed as a result of
5 The converse of graft rejection is graft-versus-host understanding how T and B cells collaborate in an
disease. 645 immune response. 691
5 Regulatory T cells are involved in alloreactive immune 15-22  The use of adjuvants is another important approach to
responses. 646 enhancing the immunogenicity of vaccines. 693
7 The fetus is an allograft that is tolerated repeatedly. 647 15-23  Live-attenuated viral vaccines are usually more potent
mary. 648 than ‘killed’ vaccines and can be made safer by the use of
nary to Chapter 14. 648 rgcomblnant DNA tech‘nology.‘ 695
15-24  Live-attenuated bacterial vaccines can be developed by
selecting nonpathogenic or disabled mutants. 696
pter 15 Manipulation of the Inmune Response 655 15-25  Synthetic peptides of protective antigens can elicit
protective immunity. - 696
insic regulation of unwanted immune responses. 655 15-26  The route of vaccination is an important determinant
Corticosteroids are powerful anti-inflammatory drugs of success. 697
that alter the transcription of many genes. 656 15-27  Protective immunity can be induced by injecting DNA
Cytotoxic drugs cause immunosuppression by killing encoding microbial antigens and human cytokines
dividing cells and have serious side-effects. 657 into musclo. . 698
Cyclosporin A, tacrolimus (FK506), and rapamycin 15-28  The effectiveness of a vaccine can be enhanced by
(sirolimus) are powerful immunosuppressive agents fargeting it to sites of antigen presentation. 699
that interfere with T-cell signafing. 658 15-29  Animportant question is whether vaccination can be used
Immunosuppressive drugs are valuable probes of therapeutically to control existing chronic infections. 700
intracellular signaling pathways in lymphocytes. 659 15-30  Modulation of the immune system might be used to inhibit
Antibodies against cell-surface molecules have been immunopathological responses to infectious agents. 701
used to remove specific lymphocyte subsets or to inhibit Summary. 702
cell function. 661 Summary to Chapter 15. 703
Antibodies can be engineered to reduce their
immunogenicity in humans. 661
Monoclonaj antibodies can be used to prevent
allograft rejection. 662 THE ORIGINS OF IMMUNE
Biological agents can be used to alleviate and suppress
autoimmune disease. 664 RESPONSES
Depletion or inhibitign of autoreactive lymphocytes can
treat autoimmune disease. 666 Chapter 16 Evolution of the Inmune System 711
) Interference with co-stimulatory pathways for the ) .
activation of lymphocytes could be a treatment for Evolution of the innate immune system. 712
autoimmune disease. ' 668 164  The evolution of the immune system can be studied by
!ndygt|on of regulatory T cells by antibody therapy can comparing the genes expressed by different species. 712
inhibit autoimmune disease. 668 16-2  Antimicrobial peptides are likely to be the most ancient
' A number of commonly usgd drugs have immune defenses. 713
immunomodulatory properties. 669 1g.3  Tolllike receptors may represent the most ancient
+ Controlled administration of antigen can be used to pathogen-recognition system. 714
manipulate the nature of an antigen-specific response. 671 16-4  Toll-like receptor genes have undergone extensive
nary. . 672 diversification in some invertebrate species. 718
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Chapter 3: Antigen Recognition by B-cell and T-cell Receptors

— T .
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