The Enzymes of
Biological Membranes

Volume 4

Electron Transport Systems
and Receptors



THE ENZYMES OF BIOLOGICAL MEMBRANES

Volume 1: Physical and Chemical Techniques

Volume 2: Biosynthesis of Cell Components

Volume 3: Membrane Transport

Volume 4: Electron Transport Systems and Receptors



The Enzymes of
Buological Membranes

Volume 4
Electron Transport Systems
and Receptors

Edited by
Anthony Martonost

Department of Biochemistry
School of Medicine
Saint Louis University

SPRINGER SCIENCE+BUSINESS MEDIA, LLC



Library of Congress Cataloging in Publication Data
Main entry under title:
The Enzymes of biological membranes.

Includes bibliographies and index.

CONTENTS: v. 1. Physical and chemical techniques. —v. 2. Biosynthesis of cell
components. —v. 3. Membrane transport. —v. 4. Electron transport systems and
receptors.

1. Membranes (Biology) 2. Enzymes. I. Martonosi, Anthony, 1928-

[DNLM: 1. Biological transport. 2. Cell membrane—Enzymology. QU135 E627]
QH601.E58 574.8"75 75-34410

ISBN 978-1-4899-2695-1 ISBN 978-1-4899-2693-7 (eBook)
DOI 10.1007/978-1-4899-2693-7

©1976 Springer Sciencet+Business Media New York
Originally published by Plenum Press, New York in 1976
Softcover reprint of the hardcover 1st edition 1976

All rights reserved

No part of this book may be reproduced, stored in a retrieval system, or transmitted,
in any form or by any means, electronic, mechanical, photocopying, microfilming,
recording, or otherwise, without wntten permission from the Publisher



Contributors

MarcareT Brices, Institute of Molecular Biology, University of Oregon, Eugene,
Oregon

RobEerick A. CapaLpl, Institute of Molecular Biology, University of Oregon, Eugene,
Oregon

Marc G. Caron, Department of Biochemistry, Duke University Medical Center,
Durham, North Carolina

Epmunp W. Czerwinskl, Departments of Physiology and Biophysics, and Biological
Chemistry, Washington University School of Medicine, St. Louis, Missouri

KARrL Dus, Biochemistry Department, St. Louis University Medical School, St. Louis,
Missouri

Maria EreciNska, Department of Biochemistry, University of Pennsylvania,
Philadelphia, Pennsylvania

Yousser Hater1, Department of Biochemistry, Scripps Clinic and Research Founda-
tion, La Jolla, California

Yasvo Kacawa, Department of Biochemistry, Jichi Medical School, Kawachi-gun,
Tochigi-ken, Japan

ArTHUR KARLIN, Department of Neurology, College of Physicians and Surgeons,
Columbia University, New York

J. I. KorenBroT, Departments of Physiology and Biochemistry, School of Medicine,
University of California, San Francisco, California

RogerT J. LEFKOWITZ, Department of Medicine, Duke University Medical Center,
Durham, North Carolina

Dents C. Lenortay, Division of Endocrinology and Metabolism, Department of
Medicine, University of Miami School of Medicine, Miami, Florida

GerALD S. Levey, Investigator, Howard Hughes Medical Institute, Division of
Endocrinology and Metabolism, Department of Medicine, University of Miami
School of Medicine, Miami, Florida

v



A1 CONTRIBUTORS

Lee LimBIrRD, Department of Biochemistry, Duke University Medical Center, Durham,
North Carolina

F. ScorT MaTHEWSs, Departments of Physiology and Biophysics, and Biological Chem-
istry, Washington University School of Medicine, St. Louis, Missouri

PauL B. McCay, Biomembrane Research Laboratory, Oklahoma Medical Research
Foundation, Oklahoma City, Oklahoma

M. MonrtaL, Centro de Investigacién y de Estudios Avancados, Instituto Politécnico
Nacional, México, D.F., Mexico

CHHABIRANI MUKHERJEE, Department of Biochemistry, Duke University Medical
Center, Durham, North Carolina

J. Lee Pover, Biomembrane Research Laboratory, Oklahoma Medical Research
Foundation, Oklahoma City, Oklahoma

TeRrRONE L. RoseNBERRY, Departments of Biochemistry and Neurology, College of
Physicians and Surgeons, Columbia University, New York

ALEXANDER TzAGoLOFF, The Public Health Research Institute of the City of New
York, Incorporated, New York, New York

JANE Vanberkoor, Departments of Biochemistry and Biophysics, University of
Pennsylvania, Philadelphia, Pennsylvania

Lewis T. WiLLiams, Department of Medicine, Duke University Medical Center,
Durham, North Carolina



Preface

For a long time membrane biochemistry was almost synonymous with the bio-
chemistry of electron transport and oxidative phosphorylation. Although the successful
analysis of hormone receptors, active transport, and other membrane-linked metabolic
systems displaced mitochondria from the focus of interest, the field continued to
grow and its contributions to other areas of membrane biochemistry played a major
role in their dramatic development. The eight chapters in this volume dealing with
electron transport provide a concise, critical, and up-to-date picture of the problems
and accomplishments of the field.

In the remainder of the volume a brief summary of selected receptor functions
is presented. The relative novelty of this field naturally limits the factual scope of
developments and encourages speculation. Nevertheless these reviews accurately
reflect both accomplishments and deficiencies and provide objective guidance for
future development. Several receptor functions omitted from these discussions will
form one of the later volumes currently in preparation.

I have a deep sense of gratitude for the help provided by many in the preparation
of these volumes. My thanks are due first to the authors not only for their contribu-
tions but also for their patient cooperation in the preparation of subject and author
indices, which permitted early publication. The highly competent stafl of Plenum
Publishing Corporation, particularly Mr. Seymour Weingarten and Mr. Ralph
Cutler, made the editorship an unexpectedly smooth and pleasant experience. Miss
Helen Hartzog, Mrs. Lolita Quires, and my children, Mary Ann, Anthony, and
Margaret cheerfully and diligently helped to cope with the seemingly unending
stream of manuscripts and proofs. But most of all I wish to thank my wife whose help
made all this in a very real sense possible.

St. Louis, Missourt AntHONY N. MARTONOSI
March, 1976
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