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Preface

The complexity of cellular interactions which regulate an immune response
may never be entirely understood. Efforts to reconstruct in vitro the immune
responses that occur in vivo are subject to a variety of misconceptions at best. In
an attempt to more readily understand cellular interactions, great effort has been
devoted to the isolation of clones of immunocompetent cells which will allow
one to study interactions between cells in a strict reductionist mode. Until re-
cently, such approaches have been dominated by analyses of clones of ‘‘immu-
nocompetent’’ neoplastic cells, particularly myelomas and lymphomas. Such
neoplastic cells comprise relatively uniform cell populations, and many impor-
tant contributions to an understanding of the immune system have resulted from
studies of these cloned cell populations. Unfortunately, relatively few different
kinds of functional lymphoid tumor cells exist, and the availability of cell lines
depends on the chance occurrence of tumors. The limited variety of cell types
which have become transformed has meant that there has been only a narrow
*‘window of observations.”’

Recently, utilizing techniques of somatic cell fusion, it has been possible to
create “*hybridomas’” which maintain many of the immunologically relevant
properties of the normal parent cell. Valuable information has been obtained
thanks to this technological breakthrough, but the usefulness of such hybridomas
in model systems of immune responses in in vitro and in vivo has been limited
because of their neoplastic nature. An alternative approach for obtaining large
numbers of identical cells has been the isolation of clones of immunocompetent
cells which maintain normal function. Such cells have been used to reconstruct
models of normal immune responses in vitro.

The most remarkable aspect of our initial conversations when we met 4 years
ago was the realization that we both believed that our techniques of cell culture
would ultimately allow the type of reconstitution of normal immunological cir-
cuitry in vitro and in vivo that would allow us to dissect the cellular parameters
involved in a normal immune response. Over the past 4 years, the number of
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XXVviii Preface

laboratories working on the isolation and characterization of clones of immu-
noncompetent T cells has increased greatly. This volume is addressed to the
many workers who are currently contemplating joining or have recently joined
the field of cloning of immunocompetent T cells. The questions to be addressed
are legion and the results will have striking implications not only for the under-
standing of normal immunoregulation, but also for possible immunotherapeutic
intervention. The insights gained from studies in vitro are now being applied in
attempts to modulate immune responses in vivo, these approaches are essential to
verify that the interpretations based on observation in culture actually do have
relevance in animals.

We asked the contributors not to dwell on previously published data but to
attempt to make this book an up-to-date, state-of-the-art treatise. We issue it as
an invitation to young scientists interested in plunging into a new ‘‘sea’’ of basic
research with potential clinical applications—come on in, the water is fine!

Clearly, this volume is a joint effort. The cooperation and prompt responses of
the contributors eased our task. We wish to acknowledge our gratitude to Frances
Mills for her invaluable secretarial help in preparing the final manuscripts. We
appreciate the support and understanding of our families during the preparation
of this book.

C. Garrison Fathman
Frank W. Fitch



Contents

CONTRIBUTORS

PREFACE

1 Introduction and Historical Overview
Frank W. Fitch and Jean-Charles Cerottini

Text
References

2 Differentiation within the Immune System:
The Importance of Cloning

N. A. Mitchison

I. Comparison with the Nervous System
II. Cloning Methods
III.  Questions of the Day
References

XXi

XX Vil

11
13
14
16

I. IL-1 (Lymphocyte Activating Factor) and IL-2

(T Cell Growth Factor)

3 Biochemical Characterization of Interleukin-2
(T Cell Growth Factor)

Steven Gillis, James Watson, and Diane Mochizuki

I. IL-2 Microassay
II.  Purification of Human and Murine IL-2

24
24



vi

1.

Iv.

VL
VIIL.

Temperature, Chemical, and Enzymatic Treatments of
IL-2

Improved Cellular Sources for IL-2 Production and
Characterization

Polyacrylamide Gel Electrophoresis of IL-2
Molecular Prospects for the Future

Conclusions

References

4 Production and Assay of Interleukin-1 (IL-1)

Igal Gery
I. Production of IL-1
II. IL-1 Assay
III. Conclusions
References

5 Production and Properties of Human IL-2

Elizabeth A. Grimm and Steven A. Rosenberg

I.
11.
II.
V.
V.

VI.

VIL

Introduction

Culture Conditions for Generation of Human IL-2
Testing of Culture Supernatant for IL-2 Content
Removal of PHA from IL-2-Containing Culture
Supernatants

Long-Term Growth of Cytotoxic T Lymphocytes in
IL-2

Use of IL-2-Containing Preparations for Activation of
Cytolytic Lymphocytes: IL-2 Providing the Proliferative
Stimulus Necessary for Allogeneic IVS

Conclusions

References

6 Signal Requirement for T Lymphocyte
Activation

Jacques M. Chiller, Elaine C. DeFreitas, Robert W. Chesnut,

Howard M. Grey, and Barry J. Skidmore

I
1I.

T Lymphocyte Propagation
T Lymphocyte Activation
References

Contents

26

26
30
36
38
38

42
49
52
53

57
58
63

66

69

71

79
79

83
86
89



Contents

II.

T Cell Hybridomas and Their Products

7 An Overview

Tomio Tada and Makoto Nonaka

L.
1I.
II.
Iv.

A Catalog
Problems
Lessons
Conclusions
References

8 Factors, Receptors, and Their Ligands: Studies
with H-2 Restricted Helper Hybridoma Clones

Peter Lonai, Esther Arman, Huub F. C. Savelkoul,
Varda Friedman, Joseph Puri, and Giinter Hdammerling

I
II.
III.
Iv.

V.

9 Properties of Antigen-Specific H-2 Restricted T

la-Associated Antigen Complex

Isolation of T Hybridomas

Characterization of the Hybridoma Clones
Analysis of the Altered Self-Dual Recognition
Problem

Isolation of Helper Factors

References

Cell Hybridomas

Philippa Marrack, Sam D. Graham, Jr., H. James Leibson,

Neal Roehm, Dale Wegmann, and John W. Kappler

I.
II.

HI.

Iv.

Factor Production by T Cell Hybridomas

Use of T Cell Hybridomas to Examine Properties of the
T Cell Receptor

T Cell Hybridomas Do Not Express Unexpected H-2
Specificites

Karyotypic Analysis of T Cell Hybridomas

References

vii

97
99
101
105
105

109
111
111

112

116
116

120
122
123

124
126



viii

10 Studies on an Antigen-Specific Suppressor
Factor Produced by a T Hybrid Line

Michael J. Taussig

I. Derivation and Specificity of the Al Supressor Line
II. B Cells as the Targets for Al Factor
II. Genetic Control of Suppression
IV. Interaction between Suppressor Factor and Monoclonal
Antibodies in Regulation of the Immune Response
V. Conclusion
References

11 Characterization of Antigen-Specific
Suppressor Factors from T Cell Hybridomas

Judith A. Kapp and Barbara A. Araneo

I. Experimental Systems Used to Identify Suppressor T
Cells and Their Products
II. Characterization of GAT- and GT-Specific TsF
III. Comparison of GAT-TsF and GT-TsF to Other
Suppressor T Cell Factors
References

12 Suppression of Antibody Responses by a T Cell
Hybridoma-Derived Haplotype-Specific
Suppressor Factor

Craig M. Sorensen and Carl W. Pierce

1. Properties of TsF-H
II. Mechanism of Action of TsF-H
III. Conclusions
References

13 Soluble Immune Response Suppressor (SIRS)
Derived from T Cell Hybridomas

Thomas M. Aune and Carl W. Pierce

I. Characteristics of SIRS
II. Speculations
References

Contents

128
129
130

132
134
135

138
140

144
145

150
152
153
155

158
161
161



Contents

ix

III. The Somatic Cell Genetic Analysis of Cytolytic

T Lymphocyte Functions

14 An Overview
Markus Nabholz

I. CTL Lines
II. Mutants
III.  Somatic Cell Hybrids
IV. Outlook
References

15 Karyotype Evolution of Cytolytic T Cell Lines

Judith P. Johnson, Maurizio Cianfriglia,
Andrew L. Glasebrook, and Markus Nabholz

. Karyotype Analysis of Functional T Cell Lines
II.  Discussion
References

16 Growth Regulation of Cytolytic T Cell Lines by
Interleukin-2

Rafick P. Sekaly, H. Robson MacDonald, and
Markus Nabholz

I.  Mechanisms of Action of Growth Factors
II.  Mechanisms of Action of TCGF on a Cloned CTL Line
References

17 Correlation between Cytolytic Activity, Growth
Factor Dependence, and Lectin Resistance in
Cytolytic T Cell Hybrids

Andreas Conzelmann, Patricia Corthesy, and
Markus Nabholz

L. Introduction
II.  Origin of CTL Hybrids
II.  CTL Activity, VV Resistance, and CS Dependence of
Hybrids

166

170

173
176
179

183
189
190

194
196
202

205
206

206



IV. Selection of CS~ Variants from Cloned CS* Cytolytic
Hybrids

V. Conclusions
References

IV. Clonal Analysis by Limiting Dilution

18 An Overview
R. G. Miller

. Theory of Limiting Dilution
II. Experimental Conditions Required for Limiting Dilution
Analysis of CTL-P Frequencies
III. The CTL-P Frequency Problem
References

19 Clonal Analysis of Helper and Cytolytic T
Cells: Multiple, Independently Regulated
Precursor Sets at Frequencies Suggesting a
Limited Repertoire

Klaus Eichmann, Jorg Goronzy, Ute Hamann,
Peter H. Krammer, Rudolf C. Kuppers, Inga Melchers,
Markus M. Simon, and Gabriele Zahn

I. The Assay
1I.  Multiple Populations of T Precursor Cells
II1. Independent Regulation of Each Precursor Population
IV. Lyt-Phenotypic Differences between T Precursor
Populations
V. Conclusions
References

20 Frequency, Regulation, and H-2 Epitope
Specificity of Alloreactive and H-2 Restricted
CTL Clones

Giinter J. Himmerling, Cornelia Weyand, and
Jorg Goronzy

I. Topographic Arrangement of Alloantigenic Determinants
on the H-2K¥ Molecule

Contents

210
213
214

220

224
228
230

234
236
238

241

241
243

245



