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Seppo Ylä-Herttuala

Jay L. Zweier

Amsterdam Boston London New York Oxford Paris
San Diego San Francisco Singapore Sydney Tokyo



This book is printed on acid-free paper. ∞©

Copyright C© 2002, Elsevier Science (USA).

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.

The appearance of the code at the bottom of the first page of a chapter in this book
indicates the Publisher’s consent that copies of the chapter may be made for
personal or internal use of specific clients. This consent is given on the condition,
however, that the copier pay the stated per copy fee through the Copyright Clearance
Center, Inc. (222 Rosewood Drive, Danvers, Massachusetts 01923), for copying
beyond that permitted by Sections 107 or 108 of the U.S. Copyright Law. This consent
does not extend to other kinds of copying, such as copying for general distribution, for
advertising or promotional purposes, for creating new collective works, or for resale.
Copy fees for pre-2002 chapters are as shown on the title pages. If no fee code
appears on the title page, the copy fee is the same as for current chapters.
0076-6879/2002 $35.00

Explicit permission from Academic Press is not required to reproduce a maximum of
two figures or tables from an Academic Press chapter in another scientific or research
publication provided that the material has not been credited to another source and that
full credit to the Academic Press chapter is given.

Academic Press
An imprint of Elsevier Science.
525 B Street, Suite 1900, San Diego, California 92101-4495, USA
http://www.academicpress.com

Academic Press
84 Theobalds Road, London WC1X 8RR, UK
http://www.academicpress.com

International Standard Book Number: 0-12-182255-9

PRINTED IN THE UNITED STATES OF AMERICA
02 03 04 05 06 07 SB 9 8 7 6 5 4 3 2 1



Table of Contents

CONTRIBUTORS TO VOLUME 352 . . . . . . . . . . . . . . . ix

PREFACE . . . . . . . . . . . . . . . . . . . . . . . xv

VOLUMES IN SERIES . . . . . . . . . . . . . . . . . . . xvii

Section I. Cellular Responses

1. Measurement of Absolute Oxygen Levels in
Cells and Tissues Using Oxygen Sensors and
2-Nitroimidazole EF5

CAMERON J. KOCH 3

2. Detection of Oxygen-Sensing Properties of
Mitochondria

NAVDEEP S. CHANDEL 31

3. Direct Detection of Singlet Oxygen via Its Phos-
phorescence from Cellular and Fungal Cultures

PIOTR BILSKI,
MARGARET E. DAUB,
AND COLIN F. CHIGNELL 41

4. Molecular Analysis of Mitogen-Activated Protein
Kinase Signaling Pathways Induced by Reac-
tive Oxygen Intermediates

M. LIENHARD SCHMITZ,
SUSANNE BACHER, AND
WULF DRÖGE 53
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NATHALIE AUGÉ (5), INSERM U-466, In-
stitut Louis Bugnard IFR 31, 31403
Toulouse Cedex 4, France

SUSANNE BACHER (4), Department of
Immunochemistry, German Cancer Re-
search Center, D-69120 Heidelberg,
Germany
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Preface

Oxidants may serve as cellular messengers. Changes in oxidoreductive or
redox status in the cell regulate several signal transduction pathways. Redox-
sensitive changes in signal transduction processes translate to functional changes
at the cellular, tissue, as well as organ levels.

Redox changes in biological cells, tissues, and organs are often transient. For
years, investigators have been challenged by the lack of reliable techniques to
assess such changes in intact biological samples. Only recently have novel cell
biology and genetic techniques to visualize and document redox changes in intact
cells become available. Unlike biochemical methods that rely on the study of bio-
logical extracts, these cell biology- and genetics-related techniques arrest transient
redox changes in the intact cell, tissues, and even organs. Technologies dependent
on laser illumination, advanced spectroscopy, DNA microarray, and related ap-
proaches allow visualization of redox changes in the intact biological sample.
Such approaches, including but not limited to redox imaging of intact organs, gene
therapy, gene screening, flow cytometry and advanced microscopy, represent the
“cutting-edge” technology currently available to only select laboratories.

Our objective was to compile detailed protocols describing and critiquing es-
sential methods in the field of redox cell biology and genetics. Redox Cell Biology
and Genetics, Parts A and B, Volumes 352 and 353 of Methods in Enzymology,
feature a diverse collection of novel cell biology and genetic protocols authored by
highly recognized leaders in the field. Part A covers cellular responses and tissues
and organs; Part B covers structure and functions of proteins and nucleic acids and
genes.

The excellent editorial assistance of Dr. Savita Khanna and the outstanding
contributions of the authors are gratefully acknowledged. We hope that this volume
will contribute to the further development of this important field of biomedical
research.

CHANDAN K. SEN

LESTER PACKER
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