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Preface 

This is the seventh volume of a comprehensive treatise that covers 
all aspects of antigens and related areas of immunology, focusing its 
attention on the chemistry and biology of antigens as well as on their 
immunological roles and expression. Each chapter covers a particular 
subject, including both historical background and recent develop
ments. The ultimate purpose of the treatise is to present an integrated 
picture that will lead to a better understanding of manifold immuno
logical phenomena and of the nature of the immune response. 

This volume contains four chapters, the first three of which are 
devoted to different aspects of the genetic control of the immune 
response, a most important field of research which has been triggered 
largely by the availability of synthetic antigens. Investigations in this 
field are crucial for our present-day understanding of both immunol
ogy and genetics. In the first chapter, the author discusses the deter
minant-specific genetic regulation of the immune response and the 
genes that control it. The second chapter deals with the molecular 
genetics of the antigens these genes control, first denoted la ("im
mune response associated") and now called class II antigens. In the 
third chapter the antigen-specific T cell clones and the specific factors 
derived from them are discussed. These three chapters present an 
integrated picture of a fascinating field in which enormous progress 
has been made in recent years, although some crucial questions are 
still to be answered. 

The fourth and last chapter deals with an interesting approach, link
ing infection with autoimmunity. The authors also discuss the role of 
infection in the expression of class II antigens mentioned above. In 
addition to exploring processes responsible for the induction of 
autoimmune diseases, the authors suggest a specific therapy for them. 

It is a pleasure to acknowledge the whole-hearted cooperation of 
the staff of Academic Press in the preparation of this treatise. 

MICHAEL SELA 
ix 



This page intentionally left blank



Contents of Other Volumes 

Volume I 

Nucleic Acid Antigens 

B. David Stollar 

Immunochemistry of Enzymes 

Ruth Arnon 

Structure of Immunoglobulins 

Joseph A. Gaily 

Immunoglobulin Allotypes 

Rose Mage, Rose Lieberman, Michael Potter, 
and William D. Terry 

The Evolution of Proteins 

Norman Arnheim 

Phylogeny of Immunoglobulins 

R. T. Kubo, B. Zimmerman, and H. M. Grey 

Chemistry and Biology of Immunoglobulin E 

Kimishige Ishizaka 

A U T H O R I N D E X — S U B J E C T INDEX 

Volume II 

Protein Antigens: The Molecular Bases of Antigenicity and 
Immunogenicity 

Michael J. Crumpton 

xi 



xii Contents of Other Volumes 

Blood Group Antigens 

Sen-itiroh Hakomori and Akira Kobata 

Low Molecular Weight Antigens 

A. L. de Weck 

The Application of Antibody to the Measurement of Substances of 
Physiological and Pharmacological Interest 

Edgar Hoher and Knud Poulsen 

Idiotypy of Antibodies 

Jacques Oudin 

Immunoglobulin A 

J. F. Heremans 

A U T H O R I N D E X — S U B J E C T INDEX 

Volume III 

Microbial Polysaccharides 

Klaus Jann and Otto Westphal 

Antigenic Determinants and Antibody Combining Sites 

Joel W. Goodman 

Lymphocytic Receptors for Antigens 

G. L. Ada and P. L. Ey 

Allergens and the Genetics of Allergy 

David G. Marsh 

A Biologic and Chemical Profile of Histocompatibility Antigens 

S. Ferrone, M. A. Pellegrino, and R. A. Reisfeld 

Antigens of the Mycoplasmatales and Chlamydiae 

George E. Kenny 

Virus Infections and the Immune Responses They Elicit 

William H. Burns and Anthony C. Allison 

A U T H O R I N D E X — S U B J E C T INDEX 



Contents of Other Volumes xiii 

Volume IV 

Immune Reactions of Lipids and Lipid Model Membranes 

Carl R. Alving 

Immunology of the Antibiotics 

Janet M. Dewdney 

Protective Antigens of Bacteria 

E. J. Steele, C. R. Jenkin, and D. Rowley 

Antigens of Pathogenic Fungi 

S. B. Salvin and Ruth Neta 

Antigenic Competition 

Michael J. Taussig 

Adjuvants 

Felix Borek 

Lectins: Their Chemistry and Application to Immunology 

Halina Lis and Nathan Sharon 

A U T H O R I N D E X — S U B J E C T INDEX 

Volume V 

Tumor Antigens 

Karl Erik Hellström and Joseph P. Brown 

Antigens of Helminths 

Pierre Pery and Gérard Luffau 

Cy to toxic Lymphocytes 

Peter Perlmann and Jean-Charles Cerottini 

Complement 

Peter J. Lachmann 

A U T H O R I N D E X — S U B J E C T INDEX 



xiv Contents of Other Volumes 

Volume VI 

Dynamic Aspects of Antibody Function 

Israel Pecht 

Parasite Antigens and Their Inimunogenicity in Infected Hosts 

Graham F. Mitchell and Robin F. Anders 

Immunological Tolerance 

B. Cinader 

AUTHOR INDEX—SUBJECT INDEX 



The Antigens 

VOLUME VII 



This page intentionally left blank



CHAPTER 

Ir Genes: Antigen-Specific Genetic 
Regulation of the Immune Response 

JAY A. BERZOFSKY 

I. Introduction/Definitions 1 
II. Developing Concepts 3 

A. Discovery and Antigen Specificity 3 
B. Early Evidence for T Cell versus B Cell Involvement in Ir Gene 

Expression 4 
C. MHC Linkage of Ir Genes and the Discovery of la Antigens . . 9 

III. The Role of Genetic Restriction of Cell Interactions in Ir Gene 
Function 11 
A. The Emerging Concept of Genetic Restriction of T Cell 

Interaction with Other Cells 11 
B. The Role of T Cell Genetic Restriction in Ir Gene Function . . 18 

IV. Levels of Imposition of Genetic Restriction; Role of the Thymic 
Environment; Studies in Chimeras . 24 

V. la Antigens as Ir Gene Products 35 
VI. Non-MHC-Linked Ir Genes 48 

VII. The Role of Suppressor Cells in Ir Gene Control 51 
VIII. The T Cell Repertoire Model 59 

IX. The Antigen Presentation Model 68 
A. Epitope Specificity of Ir Genes 68 
B. Determinant Selection 72 
C. Antigen Processing 75 
D. Attempts to Demonstrate Antigen Binding to la . . . . 8 3 
E. la Influence on Single T Cell Clones 89 
F. Separable Sites on Antigen for Interaction with T Cell and la . 92 

X. T Cell Influences on Antibody Specificity 98 
XI. Epilogue 105 

References 113 

I. Introduction/Definitions 

Immune-response (Ir) genes are defined as genes which regulate 
the ability of an individual to produce an immune response, cellular 
or humoral, against a specific antigen. Specificity is central to this 
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