The immune system: genes, receptors, signals : [proceedings] / edited by
Eli E. Sercarz, Alan R. Williamson [and] C. Fred Fox.

Contributors

ICN-UCLA Symposium on Molecular Biology 1974 : Squaw Valley, Calif.)
Sercarz, Eli E.

Williamson, Alan R.

Fox, C. Fred.

Publication/Creation

New York ; London : Academic Press, 1974.

Persistent URL

https://wellcomecollection.org/works/gwpmg9zq

License and attribution

You have permission to make copies of this work under a Creative Commons,
Attribution, Non-commercial license.

Non-commercial use includes private study, academic research, teaching,
and other activities that are not primarily intended for, or directed towards,
commercial advantage or private monetary compensation. See the Legal
Code for further information.

Image source should be attributed as specified in the full catalogue record. If
no source is given the image should be attributed to Wellcome Collection.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/legalcode
http://creativecommons.org/licenses/by-nc/4.0/legalcode










IMPERIAL
CANCER RESEARCH

FUND

LIBRARY

| HISTORIC? AL |

Author: SERCARZ (E.E.) & others editors

Title: The immune system

Acc. No.
QW 504

Class Mark ‘ Date ‘ Vr}lume

548 B8V s €







THE IMMUNE SYSTEM

GENES, RECEPTORS, SIGNALS






Third ICN —UCLA Symposium on Molecular Biology

IMMUNE
SYNTEM

GENES, RECEPTORS, SIGNALS

edited by
ELI E. SERCARZ

Department of Bacteriology
University of California
Los Angeles, California

ALAN R. WILLIAMSON

Department of Biochemistry
National Institute of Medical Research
London, England

C. FRED FOX

Department of Bacteriology
University of California
Los Angeles, California

ACADEMIC PRESS New York San Francisco London 1974

A Subsidiary of Harcourt Brace Jovanovich, Publishers



| Wellcome Library

for the History
and Understanding
! of Medicine

. WELLCO ..
LIBRARY
General Collections
M

CoPYRIGHT ¥ 1974, BY ACADEMIC PRESS, [NC.

ALL RIGHTS RESERVED.

NO PART OF THIS PUBLICATION MAY BE REPRODUCED OR
TRANSMITTED IN ANY FORM OR BY ANY MEANS, ELECTRONIC
OR MECHANICAL, INCLUDING PHOTOCOPY, RECORDING, OR ANY
INFORMATION STORAGE AND RETRIEVAL SYSTEM, WITHOUT
PERMISSION IN WRITING FROM THE PUBLISHER.

T

{ VicLLCOWE INSTITUTE
ACADEMIC PRESS, INC. q L IDRARY

111 Fifth Avenue, New York, Mew York 10003 e
i Coll] welMiOmec
Lall
United Kingdom Edition published by No.
ACADEMIC PRESS, INC. (LONDON) LTD.
24,23 Oval Road, London NWI
LiBraRY OF CONGRESS CATALOG CARD NUMBER: [4-11114

PRINTED IN THE UNITED STATES OF AMERICA




CONTENTS

List of Contributors _
Preface .
Acknowledgments .

I. VREGION: STRUCTURE AND GENETICS—
MOLECULAR BASIS OF ANTIBODY SPECIFICITY

Antibody Structure and the Immune Response
Henry Metzger

The Three-Dimensional Structure of the Antigen Binding Site of
McPC 603 Protein . . .
E. A Padian, D. M. Segaf G H Coher? andD R Dawes*

Kinetic Mapping of Antibody Binding Sites

Israel Pecht
Multispecificity of the Antibody Combining Region and Antibody
Diversity . :

John K. Inman

Polyfunctional Antibody Combining Regions .

Frank F. Richards, L. M. Amzel W. H. Kunzgsberrg, H N Mﬁﬂjufﬂ

R. J. Poljak, R. W. Rosenstein, F. Saul, and Janos M. Varga

II. V REGION: STRUCTURE AND GENETICS—

GENETIC CONTROL OF VARIABLE REGION STRUCTURE

A Study of V Region Genes Using Allotypic and Idiotypic Markers
T J. Kindt, A. L. Thunberg, M. Mudgett, and D. G. Klapper

First Order Considerations in Analyzing the Generator of Diversity

Melvin Cohn, Bonnie Blomberg, William Geckeler, William Raschke,

Roy Riblet, and Martin Weigert

Antibody Diversity: An Assessment . . .
L. Hood, P. Barstad, E. Loh, and C. Nmrmburg

X
xvil

. XX

15

37

53

69

89

B



CONTENTS

III. LYMPHOCYTE MEMBRANES AND SURFACE RECEPTORS—
MOLECULAR CHARACTERIZATION

Molecular and Functional Properties of Lymphocyte Surface
Immunoglobulin . =
John J. Marchalonis

Alloantiserum Induced Blockade of IR Gene Product Function .
W. E. Paul, E. M. Shevach, S. Z. Ben-Sasson, F. Finkelman,
and I. Green

Further Characterization of Ia (Immune Response Region Associated)
Antigen Molecules . . . :
Susan E. Cullen and Smn!ey G Nmﬁmuwn

Receptors for Antigen on “b, T, B-T and NUL” Lymphocytes in
Normal and “NUDE” Mice . Ly misg i pie
Francis Loor and Georges E. R.r:rﬂ‘a;rm

Cytophilic Properties of T Lymphocyte Membrane Associated
Immunoglobulins
Robert E. Cone

In-Vitro Biosynthesis and Molecular Arrangement of Surface
Immunoglobulin of M_Dusc Thymus Cells .
Chaya Moroz and Nitza Lahat

IV. LYMPHOCYTE MEMBRANES AND SURFACE RECEPTORS—
EFFECTS OF LIGAND BINDING AT THE CELL SURFACE

The Lymphocyte Plasma Membrane . . .
Martin C. Raff and Stefanello de Petris

Probing Lymphocyte Membrane Organization
Leon Wofsy

Polyclonal Mitogens and the Nature of B Lymphocyte Activation
Mechanisms . y
Melvyn Greaves, Ge(;rge Jf.mc';r'ijv Mﬂh Fefdmﬂnﬂ and
Michael Doenhoff

V. B-CELL ACTIVITIES—
MOLECULAR GENETICS: mRNA CONTROL AND MUTATIONS

The Organization of Immunoglobulin Genes . . .
P Leder, T. Honjo, S. Packman, D. Swan, M, Nau .:md

B. Norman

. 141

s AS

A2

. 217

. 233

. 247

239

. 271

. 2499



CONTENTS

Quantitative Estimation of the mRNA for H-Chain Immunoglobulin . . . 319
Ronald H. Stevens

Mutations in Mouse Myeloma Cells . . . . . 339
Barbara K. Birshtein, Jean-Louis Preud Fum;r.im? am! Marﬂww 1’} ‘:charff

Spontaneous Mutation in Immunoglobulin Genes . . il e S
David S. Secher, Richard G. H. Cotton. Nicholas J (mwm
and Cesar lfn’mm

VI. B-CELL ACTIVITIES—
DEVELOPMENT AND PROPAGATION OF CLONES

Biography of the B Cell . . . . S pebmegio bl Lo e ST
Norman R. Klinman, Joan L. Pres.s Aﬁau H Prr. .ﬁ.ard
Robert T. Woodland, and A. Fayve Dewey

The Generation of Diversity within Single Clones of Antibody-
Forming Cells . . . . G N U e A g WS~
A. J. Cunningham m!d Lmdﬂ M H'Fmski

B Memory Cells in the Propagation of Stable Clones of Antibody-
Forming Cells . . . . Rl ol 1)
A. R. Williamson, A. J MrMmhmf audf M Ezfmu

Antigen Dependence of Clonal Memory . . . . . . . . . . . . 407
A. J MeMichael

VII. T CELL EFFECTS ON OTHER CELLS—
SUPPRESSOR T CELLS

Regulation of the Antibody Response to Type 11l Pneumococcal
Polysaccharide by Thymic-Derived Cells . . . . T U [
Phillip J. Baker, Benjamin Prescott, Philip W. .S‘:mhak .smd
Diana F. Amsbaugh

Thymocyte Subpopulation with Suppressive CTIVIEV R ]
Wulf Droege
Suppressor T Cells in Low Zone Tolerance . . . . . . . . . . . . .447

E. Kolsch, R. Mengersen, and G. Weber

Antibody Induced Suppressor T-Cells . . . . SRS oR R NS LI5TS
Leonore A. Herzenberg and Charles M. Merzfer

T Cell Regulation: The “Second Law of Thymodynamics” . . . . . . 471
Richard K. Gershon

vii



COMNTENTS

VIII. T CELL EFFECTS ON OTHER CELLS—
MEDIATORS AND MATRICES

T Cell Factors in the Regulation of the B Cell Response .
Richard W. Dutton

Antigen Specific T Cell Factors and Their Role in the Regulation
of T-B Interaction
Marc Feldmann

The Nature of the Signals Required for the Induction of Antibody
Synthesis . :
James Watson

Idiotypic Receptors for Alloantigen on T Cells? .
Hans Binz, Jean Lindenmann, and Hans Wigzell

IX. ON-OFF SIGNALS: CELLULAR DISCRIMINATION AND
GENETIC CONTROL

Manipulation of a Tolerant State: Cells and Signals .
Jacques M. Chiller, Jacques A. Louis, Barry J. Skidmore, amz'
William O. Weigle

The Role of Histocompatibility Gene Products in Cooperative Cell
Interactions between T and B Lymphocytes
David H. Katz and Barry Benacerraf

Ir Genes and Antigen Recognition :
Hugh O. McDevitt, Kathleen B. Becizmi Gunrer..f Hammerﬂug
Peter Lonai, and Terry L. Delovitch

viii

. 485

. 497

- aill

=R

Z953

. 569

. 597



LIST OF CONTRIBUTORS

Diana F. Amsbaugh, Laboratory of Microbial Immunity and the Laboratory of
Microbiology, National Institute of Allergy and Infectious Diseases,
Bethesda, Maryland 20014

L. M. Amzel, Johns Hopkins University School of Medicine, Baltimore,
Maryland 21205

Phillip J. Baker, Laboratory of Microbial Immunity and the Laboratory of
Microbiology, National Institute of Allergy and Infectious Diseases,
Bethesda, Maryland 20014

P. Barstad, Division of Biology, California Institute of Technology, Pasadena,
California 91109

Kathleen B. Bechtol, Division of Immunology, Department of Medicine,
Stanford University School of Medicine, Stanford, California 94305

Baruj Benacerraf, Department of Pathology, Harvard Medical School, Boston,
Massachusetts 02115

S. Z. Ben-Sasson, National Institute of Allergy and Infectious Diseases,
Bethesda, Maryland 20014

Hans Binz, Department of Medical Microbiology, University of Zurich, Zurich,
Switzerland

Barbara K. Birshtein, Department of Cell Biology, Albert Einstein College of
Medicine, Bronx, New York 10461

Bonnie Blomberg, The Salk Institute, P. O. Box 1809, San Diego, California
92112

Jacques M, Chiller, Department of Experimental Pathology, Scripps Clinic and
Research Foundation, La Jolla, California 92037

G. H. Cohen, Laboratory of Molecular Biology, National Institute of Arthritis,
Metabolism and Digestive Diseases, Bethesda, Maryland 20014



LIST OF CONTRIBUTORS

Melvin Cohn, The Salk Institute, P.O. Box 1809, San Diego, California 92112

Robert E. Cone, Basel Institute for Immunology, 487 Grenzacherstrasse,
CH-4058 Basel, Switzerland

Richard G. H. Cotton, MRC Laboratory of Molecular Biology, Hills Road,
Cambridge, CB2 2QH, England

Nicholas J. Cowan, MRC Laboratory of Molecular Biology, Hills Road,
Cambridge, CB2 20QH, England

Susan E. Cullen, Department of Cell Biology, Albert Einstein College of
Medicine, Bronx, New York 10461

A. J. Cunningham, Department of Microbiology, The John Curtin School of
Medical Research, Canberra, Australia

D. R. Davies, Laboratory of Molecular Biology, National Institute of Arthritis,
Metabolism and Digestive Diseases, Bethesda, Maryland 20014

Terry L. Delovitch, Division of Immunology , Department of Medicine, Stanford
University School of Medicine, Stanford, California 94305

A. Faye Dewey, Department of Pathology, University of Pennsylvania Medical
School, Philadelphia, Pennsylvania 19174

Michael Doenhoff, The Chester Beatty Institute, London, England

Wulf Droege, Basel Institute for Immunology, 487 Grenzacherstrasse, CH-4058
Basel, Switzerland

Richard W. Dutton, Department of Biology, University of California, San Diego,
La Jolla, California 92037

Marc Feldmann, ICRF Tumour Immunelogy Unit, University College, London,
England

F. Finkelman, National Institute of Allergy and Infectious Diseases, Bethesda,
Maryland 20014

William Geckeler, The Salk Institute, P.O. Box 1809, San Diego, California
92112

Richard K. Gershon, Department of Pathology, Yale University School of
Medicine, New Haven, Connecticut 06510

Melvyn Greaves, ICRF Tumour Immunology Unit, University College, London,
England



LIST OF CONTRIBUTORS
L. Green, National Institute of Allergy and Infectious Diseases, Bethesda,

Marvland 20014

Gunter J. Hammerling, Division of Immunology, Department of Medicine,
Stanford University School of Medicine, Stanford, California 94305

Leonore A. Herzenberg, Department of Genetics, Stanford University Schoaol
of Medicine, Stanford, California 94305

T. Honjo, Laboratory of Molecular Genetics, National Institute of Child Health
and Human Development, Bethesda, Maryland 20014

L. Hood, Division of Biology. California Institute of Technology. Pasadena,
California 91109

John K. Inman, National Institute of Allergy and Infectious Diseases, Bethesda,
Maryland 20014

George Janossy, Department of Immunology, Clinical Research Centre, Harrow,
Middlesex, England

David H. Katz, Department of Pathology, Harvard Medical School, Boston,
Massachusetts 02115

T. J. Kindt, The Rockefeller University, New York, New York 10021
D. G. Klapper, The Rockefeller University, New York, New York 10021

Norman R. Klinman, Department of Pathology, University of Pennsylvania
Medical School, Philadelphia, Pennsylvania 19174

E. Kolsch, Heinrich-Pette-Institut fiir experimentelle Virologie und
Immunologie, an der Universitiat Hamburg. 2 Hamburg 20, Martinistrasse
52, Germany

W. H. Konigsberg, Yale University School of Medicine, New Haven,
Connecticut 06510

Nitza Lahat, Rogoff-Wellcome Medical Research Institute and Tel-Aviv
University Medical School, Beilinson Hospital, Petah Tikva, Isracl

P. Leder. Laboratory of Molecular Genetics, National Institute of Child Health
and Human Development, Bethesda, Maryland 20014

Jean Lindenmann, Department of Medical Microbiology, University of Zurich,
Zurich, Switzerland

E. Loh, Division of Biology, California Institute of Technology, Pasadena,
California 91109

X1



LIST OF CONTRIBUTORS
Peter Lonai, Division of Immunology, Department of Medicine, Stanford
University School of Medicine, Stanford, California 94305

Francis Loor, Basel Institute for Immunology, 487 Grenzacherstrasse, CH-4058
Basel, Switzerland

Jacques A. Louis, Department of Experimental Pathology, Scripps Clinic and
Research Foundation, La Jolla, California 92037

B. N. Manjula, Yale University School of Medicine, New Haven, Connecticut
06510

John J. Marchalonis, Walter & Eliza Hall Institute of Medical Research, Royal
Melbourne Hospital, Melbourne, Victoria, Australia

Hugh O. McDevitt, Division of Immunology, Department of Medicine, Stanford
University School of Medicine, Stanford, California 94305

A. J. McMichael, National Institute of Medical Research, Mill Hill, London HW7
1AA, England

R. Mengersen, Heinrich-Pette-Institut fiur experimentelle Virologie und
Immunologie, an der Universitat Hamburg, 2 Hamburg 20, Martinistrasse
52, Germany

Henry Metzger, National Institute of Arthritis, Metabolism and Digestive
Diseases, Bethesda, Maryland 20014

Charles M. Metzler, Department of Genetics, Stanford University School of
Medicine, Stanford, California 94305

Cesar Milstein, MRC Laboratory of Molecular Biology, Hills Road, Cambridge,
CB2 20QH, England

Chaya Moroz, Rogoff-Wellcome Medical Research Institute and Tel-Aviv
University Medical School, Beilinson Hospital, Petah Tikva, Israel

M. Mudgett, The Rockefeller University, New York, New York 10021

Stanley G. Nathenson, Department of Microbiology and Immunology, Albert
Einstein College of Medicine, Bronx, New York 10461

M. Nau, Laboratory of Molecular Genetics, National Institute of Child Health
and Human Development, Bethesda, Maryland 20014

B. Norman, Laboratory of Molecular Genetics, National Institute of Child
Health and Human Development, Bethesda, Maryland 20014



LIST OF CONTRIBUTORS
C. Nottenburg, Division of Biology, California Institute of Technology,
Pasadena, California 91109

5. Packman, Laboratory of Molecular Genetics, National Institute of Child
Health and Human Development, Bethesda, Maryland 20014

E. A. Padlan, Laboratory of Molecular Biology, National Institute of Arthritis,
Metabolism and Digestive Diseases, Bethesda, Maryland 20014

W. Paul, National Institute of Allergy and Infectious Diseases, Bethesda,
Marvland 20014

Israel Pecht, Weizmann Institute of Science, Rehovot, Israel

Stefanello de Petris, Basel Institute for Immunology, 487 Grenzacherstrasse,
CH-4058 Basel, Switzerland

Linda M. Pilarski, Department of Microbiology, The John Curtin School of
Medical Research, Canberra, Australia

R. 1. Poljak, Johns Hopkins University School of Medicine, Baltimore,
Maryland 21205

M. Potter, Laboratory of Cell Biology, National Cancer Institute, Bethesda,
Maryland 20014

Benjamin Prescott, Laboratory of Microbial Immunity and the Laboratory of
Microbiology, National Institute of Allergy and Infectious Diseases,
Bethesda, Maryland 20014

Joan L. Press, Department of Pathology, University of Pennsylvania Medical
School, Philadelphia, Pennsylvania 19174

Jean-Louis Preud’homme, Laboratoire d’Ilmmunochimie, Université de Paris,
Faculté de Medecine, Institut de Recherches sur les Malades du Sang,
Hopital Saine-Louis, 2, Place du Docteur-Fournier, Paris-Xe, France

Martin C. Raff, MRC Neuroimmunology Project, Department of Zoology,
University College, London WCIE 6BT, England

William C. Raschke, The Salk Institute, P.O. Box 1809, San Diego, California
92112

Roy Riblet, The Salk Institute, P.O. Box 1809, San Diego, California 92112

Frank F. Richards, Yale University School of Medicine, New Haven,
Connecticut 06510

Xiil



LIST OF CONTRIBUTORS

Georges E. Roelants, Basel Institute for Immunology, 487 Grenzacherstrasse,
CH-4058 Basel, Switzerland

R. W. Rosenstein, Yale University School of Medicine, New Haven, Connecticut
06510

S. Rudikoff, Laboratory of Cell Biology, National Cancer Institute, Bethesda,
Maryland 20014

F. Saul, Johns Hopkins University School of Medicine, Baltimore, Maryland
21205

Matthew D. Scharff, Department of Cell Biology, Albert Einstein College of
Medicine, Bronx, New York 10461

David S. Secher, MRC Laboratory of Molecular Biology, Hills Road, Cambridge,
CB2 2AH. England

D. M. Segal, Laboratory of Molecular Biology, National Institute of Arthritis,
Metabolism and Digestive Diseases, Bethesda, Maryland 20014

E. M. Shevach, National Institute of Allergy and Infectious Diseases, Bethesda,
Maryland 20014

Barry J. Skidmore, Department of Experimental Pathology, Scripps Clinic and
Research Foundation, La Jolla, California 92037

Philip W. Stashak, Laboratory of Microbial Immunity and the Laboratory of
Microbiology, National Institute of Allergy and Infectious Diseases,
Bethesda, Maryland 20014

Ronald H. Stevens, National Institute of Medical Research, Mill Hill, London
NW7 1AA, England

D. Swan, Laboratory of Molecular Genetics, National Institute of Child Health
and Human Development, Bethesda, Maryland 20014

A. L. Thunberg, The Rockefeller University, New York, New York 10021

Janos M. Varga, Yale University School of Medicine, New Haven, Connecticut
06510

James Watson, The Salk Institute, P.O. Box 1809, San Diego, California 92112

G. Weber, Heinrich-Pette-Institut fiir experimentelle Virologie und
Immunologie, an der Universitdt Hamburg, 2 Hamburg 20, Martinistrasse
52, Germany

Xiv



LIST OF CONTRIEUTORS

Martin Weigert, Institute for Cancer Research, Philadelphia, Pennsylvania
19111

William O. Weigle, Department of Experimental Pathology, Scripps Clinic and
Research Foundation, La Jolla, California 92037

Hans Wigzell, Department of Immunology, University of Uppsala, Uppsala,
Sweden

A. R. Williamson, Department of Biochemistry, The University of Glasgow
G12 8QQ, England

Leon Wolsy, Department of Bacteriology and Immunology, University of
California, Berkeley, California 94720

Robert T. Woodland, Department of Pathology, University of Pennsylvania
Medical School, Philadelphia, Pennsylvania 19174

I. M. Zitron, Building 30, Room 327, National Institutes of Health, Bethesda,
Marvland 20014

Xy






PREFACE

We came together in Squaw Valley on March 17, 1974 hoping for clarifica-
tion of some problems and, perhaps, answers to certain questions. We left
exhilarated by the interchange of much exciting information. In many cases
the answers which were offered only served to raise more questions, indicating
the complexity of immune mechanisms. It seemed that a molecular approach
to their understanding was pervasive.

The papers presented in this volume illustrate the high standard of the
meeting. The free-flowing, informal workshops held each afternocon on the
session material and related topics were at least as valuable as the formal
sessions, the main criticism being that the workshops were too short! This
introduction attempts to convey the flavor of the meeting and some of the
interesting findings which were reported at the workshops. We have made no
attempt at being comprehensive and only hope that we are accurate in the
comments we have chosen to make.

The genetic level seems the most appropriate place to start. Further infor-
mation emerged to support the idea that multi gene systems encode antibody
structure. Papers describing the Ir (immune response) genes and products point
to yet another multigene system controlling immune responsiveness, indepen-
dent of antibody structure. As more amino acid sequences of V-regions are
obtained, the existence of multiple Vi and V. genes has become more widely
accepted, even by reluctant theorists such as Mel Cohn. The reality of multiple
V-genes leaves us unclear as to the role which a somatic generator of diversity
might play.

RNA/DNA hybridization studies are as yet incomplete. Leder’s paper
points to the existence of a unique C-gene and multiple V-genes. Although the
number of V-genes varies dramatically in other reports, the unique C-gene and
separate V-gene pool are generally agreed upon. Tonegawa introduced a radical
piece of data at this meeting which awaits confirmation. He finds a reiterated
sequence, of about 70-80 nucleotides in length, common to k, A, and v chain
mRNA molecules. .

The number of known V-genes is growing and this meeting saw the
beginnings of a simple V-gene map. Five loci can be identified with confidence:
a1 :3 dextran; phosphoryl choline (T15); p-azophenylarsonate (ARS); strepto-
coccal A variant carbohydrate (A5A); and nitrohydroxyphenyl(NP)/nitroiodo-
hydroxyphenyl (NIP).
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FREFACE

Most of these results will be presented in a mid-"74 issue of the journal,
Immunogenetics. This tentative map is based on (a) study of idiotype inheri-
tance pattern of responsiveness, with anti-idiotype antibodies (Lieberman;:
Davie; Capra) (b) analysis of rare recombinants to give map distances relative to
known Ig map positions (Riblet; Eichmann) (¢) study of the inheritance of
unusual specificities. Mikeli and Imanishi followed the ability of mice to
make antibody against NP which in fact binds NIP with much higher affinity
(heteroclitic antibody); this marker was found to be controlled by a single gene
linked to the Iglb allotype. McMichael and Williamson added to this data the
identification of the major monoclonal heteroclitic antibody by its isoelectric
spectrum. Inheritance of this clonal antibody was apparently controlled only
by a single gene, linked to Iglb; light chain genes were thus indicated to be
common to the strains studied.

Birshtein’s fascinating paper on mutations affecting Ig production heralds
in a new area of somatic cell genetics which should lead to exciting information
on the arrangement and rearrangement of genes coding for Ig. Secher added a
short description of the MRC-Cambridge group’s work on two spontaneous,
non selected myeloma cell variants. Both of these variants involve deletion of a
portion of the H chain approximating a complete domain. This fact could be
considered along with the results of Kuehl and Honjo which were described in a
workshop. Kuehl and Scharff have shown the production of a light chain frag-
ment which appears to correspond to the constant region by a variant MPCI1 |
clone. Honjo and Leder have shown that the mRNA coding for this fragment
1s about half the size of complete L chain mRNA. Linking these mutant pheno-
types with H-chain disease and L-chain fragments found associated with Bence-
Jones proteins led to fresh speculation on the joining of V regions and C regions
(or even separate C domains) at the polypeptide level or the mRNA level. (The
weight of contrary evidence is against such speculation.) Provocative findings
such as those in Kindt’s paper do lend themselves to unorthodox explanations
at a level of somatic gene rearrangement. Pappenheimer presented an intriguing
story of a rabbit expressing a series of clones of anti-pneumococcal-type 111 —
polysaccharide of increasing affinity but all showing cross reaction with type
VIII polysaccharide.

Even if we were to know the number and arrangement of genes coded for,
there are still going to be plenty of questions to ask about control of gene
expression. Stevens is approaching the question of control at a molecular level,
and in his paper he documents a very specific interaction between Ig and
H-chain mRNA of a similar sort to the repressor-DNA interaction. Although
this binding has been shown to effect a translational control under certain
conditions, it is possible that such a high affinity interaction has some other
role during an immune response.

Other questions of control were raised by the report from Liacopoulos on
a human double myeloma with the products of each cell being a (ky,), and a
(Ay;)2. By idiotype the y1 chains of the two molecules were indistinguishable
and no molecules were found with mixed L chains.
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PREFACE

A revolutionary model was proposed by Cunningham to explain the results
presented in his paper. He and Pilarski have performed some challenging experi-
ments which taken at face value point to rapid changes of phenotype occurring
within an expanding clone of antibody forming cells. Their results depend
heavily on the absolute reliability of plaque morphology as a stable phenotypic
marker. Concern was voiced in discussion over the cause of changes in plaque
maorphology (affinity?, rate or amount of production?) or that the apparent
change in specificity was owing to a multispecific parent cell producing mono-
specific daughter cells. Further clarification will be awaited eagerly.

Other changes during clonal expansion, e.g. M— G, were raised. B.
Andersson presented column fractionation evidence to show that lgM-receptor
bearing cells do not give rise directly to G secreting cells. Herzenberg presented
evidence from the cell-sorting machine which favored an M— G switch. In a
workshop on biosynthesis, Kaji presented evidence that myeloma cells making
lgG also synthesize J chain. Kaji and Parkhouse speculate that this may be
molecular evidence of M synthesis at an earlier stage in the expansion of that
clone,

Liacopoulos pointed to a transient stage early in the antigen driven matu-
ration of B cells during which antibodies of two specificities can be secreted by
the same cell.

Discussion over the need for two signals as opposed to a single signal for
induction of clonal expansion and antibody formation (or effector function)
took place as expected. Two-signal model (AG = signal one, non specific
mediator = signal two) is versatile in providing phenomenological explanations.
However, G. Moller and Coutinho pointed to the difficulty of finding an antigen
lacking intrinsic mitogenicity. The central questions at issue are whether im-
munogens and mitogens each act on different cell-surface sites to trigger similar
initiative signals, or whether they might act on the same sites. The nature of the
two signals was hotly debated as may be judged in part from the papers of
Greaves and Watson. The area of combat was the meaning of *‘activation.” The
point was made that this could be subdivided into a triggering phase and a sub-
sequent potentiation phrase allowing full expression of the initiated clonal
development. Thus, Greaves was willing to grant some potentiating role to
cAMP and ¢GMP, but not a primary role. Greaves underlined the heterogeneity
of the target cells, suggesting that certain B cells (IgM precursors) might require
much less “second signal™ involvement than IgG precursor B cells. Watson saw
the ratio of levels of cAMP and ¢cGMP as the determinant of immune or toler-
ance pathways. Chiller was able to use lipopolysaccharide (LPS5) to prevent
tolerance induction, but only when the LPS was mitogenic in the particular
strain of mouse.

Williamson in describing the generation of memory in B-cell clones,
appropriated “signal 2" effectors in driving clones towards antibody formation,
and a high signal 1/signal 2 ratio as a driving force towards memory cell expan-
sion, Miller and Cudkowicz reported memory in the absence of T-cell help, as

did Kaolsch.
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That B-cell division could occur in the presence of AG and the absence of
“signal 2”" was shown by Dutton. In his nude spleen cell in vitro system, B-cell
expansion is AG dependent and stimulation by allogeneic culture supernates
could be withheld for 48 hours without any effect on final clonal burst size.
Thus, the initiation of B-cell division does not seem to require signal 2.

The Great Debate over the chemical nature of the T-cell receptor still is
unresolved! An impressive amount of support was presented for the view that
the binding of, and reactivity to Ag by T-cells could be attributed to a mem-
brane bound, 8S-lgM-like immunoglobulin (IgT). (Two of the most startling
data at the meeting were presented by Chaya Moroz, showing a rather than u
chains on Balb/c thymocytes and non associated heavy and light chains at that.)
Subsequently, Ag-lIgT complexes can be found attached to macrophages, ready
for delivery to B cells. Cone reported evidence that this T-related Ig could not
bind to T-cells or B-cells but rather only to macrophages: the undercurrent of
doubt was whether the complexes would not also bind to activated T-cells.
Disbelievers in the T-cell origin of the Ig welcomed experiments demonstrating
biosynthesis by normal T cells (which have been performed by F. Loor and
D. DeLuca with their respective colleagues).

Jan Decker’s finding of antigen-binding cells in fetal 14-day mouse thymus
for five diverse antigens was also difficult to attribute to passively acquired AB.

The persistent puzzle was why there are some groups which cannot find
the T—cell related Ig, whatever its origin. There was a rousing ovation at the
T-cell receptor workshop when Bob Cone and Mike Parkhouse offered to be
“locked™ in a room until a definitive statement could be made on the effective-
ness of the difficult techniques used in this field.

It is the era of suppression! This meeting saw a common acceptance of a
new paradigm that the outcome of immune cellular interactions was due to
competition between synergistic and suppressive T-cells. Whether it be suppres-
sion of allotypes in the newborn, genetic inability to respond to a particular
antigen, or low-zone tolerance phenomena, it is clear that future experiments
will have to consider whether a dominant, actively responding T-cell suppres-
sive subpopulation is exerting its influence. Gershon pointed especially to
experiments showing the homeostatic role of opposing regulatory T-cell effects.
This was cleverly illustrated in Figs. 1 and 2 showing the T, cell as the key
figure in immunocyte regulation.

An implicit corollary of the T-B cell paradigm has been rapidly crumbling—
that distinct, non overlapping T and B-subpopulations are necessary and suffi-
cient for immune responsiveness. There was a consensus of awareness that we
are in the midst of a complexity explosion concerning the nature of cellular
participants in the immune system and the markers displayed on their surfaces.
Francis Loor reported that nude mouse spleen contains 34% cells staining with
an anti-mouse brain specific for T-cells, casting doubt on conclusions made
from this widely used animal model. Fully one-third of these T cells also bore
obvious Ig on their surface, a much larger proportion than was found in normal
spleen, suggesting an interesting regulatory system.

xX
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Basch reminded us that bone marrow cells were just 2 hours away from
expressing 8 and TL after transformation with thymin.

In a similar vein, Droege described experiments characterizing a bursal-
dependent T-cell, a “heavy™ cell type, absent from bursectomized chickens, as
a prime candidate for the suppressor cell, especially in the younger chicken.
Mosier also described a prevalent suppressor population in the neonatal mouse
spleen.

The nylon wool method of separating out T lymphocytes won the award
for the most-used, novel method of the year. Elizabeth Simpson could separate
T-subpopulations with the laser activated cell sorter at low or high concentra-
tions of @, representing different maturational T-cell stages.

On the B-cell side, Sam Strober discussed the development of B cells from
a pre-B cell in the marrow through a generator B cell in the spleen which con-
tinually provides wvirgin precursors that are saved from rapid extinction by
antigen, driving them into the memory state. As for the very beginnings, Max
Cooper’s findings were that fetal liver rather than gut-associated lymphoid
tissue seemed to be the site of origin of B-cells.

We may finish with mention of the role of Ir genes in triggering the B-cell
response. Although immune response genes appear to affect carrier recognition
function, a variety of reports indicated more Ir product on the B-cell, or its
easier availability as antigen. The la antigens (I-region associated antigens) are
different chemically and in tissue distribution from histocompatibility antigens.

It soon will be known by Katz and colleagues whether the Ir genes as well
as the H-2 K or D ends of the major histocompatibility region must be identical
before T and B-cells can interact effectively. The structural relationship of the
Ir gene products to antigen receptors and the cell membrane in general, prom-
ises to be a major focus for several years.

We left Squaw Valley after a week of exotic spring weather and exciting
progress. One could think backwards to the Cold Spring Harbor meeting in
1967 as a time of innocent simplicity. Confidence was rampant that the vigor of
the current fundamental and molecular explorations would continue to yield
many new insights into the controlling elements in immune responsiveness.
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