- Monoclonal
. Antibodies:
Manual

- Techniques

Author

Heddy Zola




- Monoclonal
‘ Antibodies .
A
Manual
- of
_ Techmques -

Heddy Zola
Department of Clinial Immunoiog;
Flinders Medical G entre
‘Plinders University of South Australia
: Bedf ord Par



P P TR

:;-”
4
o
A
%
i
55
4
¥ N
# &
& ﬁ o ° et !f’“‘ & Frw
.y”‘&,‘@gii«%‘u:ﬁ
< A i
R ﬁ @ E ‘ . i
R b R LR A LR e el¥

Library of Congress Cataloging-in-Puﬁi'cation Data

Zola, Heddy. .

Monoclonal antibodies. .

Includes bibliographies and index.

T. Antibodies, Monoclonal, 2. Immunology— Techilique.
. 1. Tide. [DNLM: 1. Antibodies, Monoclonal.
2. Hybridomas. 3. Immunologic Technics, QW 5#5 Z86m]
QR186.85.265 1987 616.07°93 86-183 B
ISBN 0-8493-6476-0 i N TR

This book represents information obtained from authentic }a‘}.ld highly regarded sources. Reprinted mat-
erial is quoted with permission, and sources are indiégted. A wide variety of references are listed. Every
reasonable effort has been madeto give reliable ddta and’ fformatibti; but the author and the publisher
cannot assume responsibility for the validity of alt materials wr for the consequences of their use.

All rights reserved. This book, or any parts thereof, may not be reproduced in any form without written
consent from the publisher. :

Direct all inquiries to CRC Press, Inc., 2000 Corporate Bivd., N.W., Boca Raton, Florida, 33431.

© 1987 by CRC Press, Inc.
Internationa} Standard Book Number 0-8493-6476-0

Library of Congress Card Number 86-18394
Printed in the United States



i_ »
. PREFACE

Inthe past. 10, years since the qngmal description of antibady production by a so-
matic cell hybrid line, monoclonal antibodies have become standard reagents in many
biological -applicatipns,. There have been few major changes in the tec qq;s used to
make and 1o utilize monocional ant;bodnes, and. the mechanism.of hybridization is still
not understood. ip any detail. However, a. few years of expenence wx(h the. techmques
have brought about.important refinements, and have established a body of data which
allows choices to be-made between some of the aiternative prpceduxes The productxon
and use of monoclonal antibpdies can, as a result, proceed.in a fairly predxcmble way,
provided: that the best techniques are chosen for the pamculgr obJecnves of the project.
This book-describes, in detail, ;echmqq;s for, the productxon and use of monoclonal
antibodiés. Methods are set out in the form of experimental protocols 50 that the book

-can serve as a lahoratory. manyal.. The rationale behind each met,hod is dxscussed

where appropriate. Where several alternative methods are available, a. rauonal basxs is

provided, where possible, for the choice of methods appropriate to the rcader s own
needs The book docs not.set out to review spacific fields of use, however, snncc it is
intended to cover.in detail those aspg,cts of interest to all scnennsts workmg with mon-
oclonal antibodies. . o .
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. Chapter 1
INTRODUCTION

1. AIM AND SCOPE OF THIS BOOK

The first publication describing the preparation of a monocional antibody by so-
matic cell hybridization appeared in 1975.' Less than a decade Iater, in 1984, the au-
thors of that paper (Kohler and Miistein) have shared a Nobel Prize, and monoclonal
antibodies are regularly mentioned in the lay press. The layman really does not need to
know much about monoclonal antibodies; they are high technology, the product of
genetic engineering, used in making magic bullets, and quite definitely ‘‘a good thing.”’

.On the other hand, biological and medical scientists in a variety of disciplines do
need to know much more about monoclonal antibodies, and if they are not immunol-
ogists (and, perhaps, even if they are) they may need some help. Monocional antibodies
are available for use, or at least talked about, in a variety of fields, from cancer diag-
nosis to the food industry; from transplant surgery to plant pathology. The scientist in
any biological or medical field may need to answer these questions:

- Do I need monocionals?
Do I need to make them myself?
How do I use them?
What can I realistically expect from them?

This book is .intended to enable biologists and medical scientists to answer such
Questions for themselves. in the.context of their own particular needs. The book pro-
vides detailed methodology to emable readers to make their own antibodies and to use
monoclonal antibodies to their best advmn;e ;

1. ANTIBODY AS A. SPECIFIC PROBE

Antibodies are proteins made by many:nimal spem as part of the specific immune
response to foreign substances. Specificity is the hallmark of the immune response;
tecovery from measles leads to lifelong immunity from measles, but confers no protec-
tion against chicken pox. One component of this specific response is the synthesis, by
B lymphocytes and plasma cells, of antibody which reacts with a high affinity with the
- stimulating substance (the antigen), but not with other substances. This natural sbility

to'make proteins with a high order of specificity in distinguishing different molecular
structures can be used in a variety of ways. Antibody obtained by injecting a rabbit
with human insulin reacts specifically with human insulin and can be used as a ptobe
for.the hormone. The antibody can serve as the basis for a quantitative assay for the
hormone; it can be used to detect cells secreting the hormone. in tissue sections; it can
" be used to purify the hormone from a-complex mixture of proteins. Thus, antibodies
have long been used as reagents in the: detection, measurement, and purification of
biological molecules. Antibodies have also been used for treatment; antibody made in
- horses against bacterial toxins or snake venoms provides emergency treatment, albeit
‘with considerable risk of an adverse inmune reaction to the horse antibody, itself seen
as a foreign molecule by the immune system of the patient.

Until recently such antibodies were obtained by immunizing an animal and then

bleeding it. The antibodies are secreted into the serum, and the protein fraction con-



