This book is printed on acid-free paper.

Copyright © 2003, 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-2003 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.
0076-6879/2003 $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: 0-12-182263-X

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

Table of Contents

CONTRIBUTORS TO VOLUME 360 .

PREFACE .

VOLUMES IN SERIES

1. Fluorescence: Basic Concepts, Practical Aspects, DAVID M. JAMESON,

10.

and Some Anecdotes

. Fluorescence-Sensing Methods

. Bioluminescence and Chemiluminescence

. Fluorescent Amino Acid Analogs

. Fluorescent Nucleotides: Synthesis and Charac-

terization

. Photophysics of Green and Red Fluorescent Pro-
teins: Implications for Quantitative Microscopy

. Development of Genetically Encoded Fluorescent

Indicators for Calcium

. Development and Application of Caged Calcium

. Application of Fluorescent Probes to Study Me-
chanics and Dynamics of Ca’*-Triggered
Synaptotagmin C2 Domain—-Membrane Inter-

actions

Caging Proteins through Unnatural Amino Acid

Mutagenesis

X
xiii
XV
JoHN C. CRONEY, AND
PIERRE D. J. MOENS 1
ZYGMUNT GRYCZYNSKI,
IGNACY GRYCZYNSKI,
AND JOSEPH R. LAKOWICZ 44
J. WOODLAND HASTINGS AND
CARL HIRSCHIE JOHNSON 75
SUSAN M. TWINE
AND ARTHUR G. SZABO 104
CHRISTINE R. CREMO 128
VINOD SUBRAMANIAM,
QUENTIN S. HANLEY,
ANDREW H. A. CLAYTON,
AND THOMAS M. JOVIN 178
ATSUSHI MIYAWAKI,
HIDEAKI MIZUNO,
TAKEHARU NAGAI, AND
ASAKO SAWANO 202

GRAHAM C. R. ELLIS-DAVIES 226

JIHONG BAI AND
EDWIN R. CHAPMAN 238

E. JAMES PETERSSON,

GABRIEL S. BRANDT,

NIKI M. ZACHARIAS,

DENNIS A. DOUGHERTY,

AND HENRY A. LESTER 258



vi TABLE OF CONTENTS
11. Preparation and Light-Directed Activation of GERARD MARRIOTT,
Caged Proteins PARTHA ROY, AND
KENNETH JACOBSON 274
12. Bioluminescence Resonance Energy Transfer: YAO XU,
Monitoring Protein—Protein Interactions in AKIHITO KANAUCHI,
Living Cells ALBRECHT G. VON ARNIM,
DAVID W. PISTON, AND
CARL HIRSCHIE JOHNSON 289
13. Structure-Function Relationships in Metallopro- JAROSLAVA MIKSOVSKA
teins AND RANDY W. LARSEN 302
14. Spectroscopy and Microscopy of Cells and Cell MOSHE LEVI,
Membrane Systems HUBERT ZAJICEK, AND
TIZIANA PARASASSI 330
15. Photonics for Biologists JAN PARKER 345
16. Imaging at Low Light Levels with Cooled and PINA COLARUSSO AND
Intensified Charge-Coupled Device Cameras ~ KENNETH R. SPRING 383
17. Filters and Mirrors for Applications in Fluo- C.MICHAEL STANLEY 394
rescence Microscopy
18. Resolution in Optical Microscopy JAMES E. N. JONKMAN,
JiM SWOGER, HOLGER KRESS,
ALEXANDER ROHRBACH,
AND ERNST H. K. STELZER 416
19. Video-Rate Confocal Microscopy MICHAEL J. SANDERSON
AND IAN PARKER 447
20. Giant Vesicles, Laurdan, and Two-Photon Fluo- LUIS A. BAGATOLLI,
rescence Microscopy: Evidence of Lipid Lateral SUSANA A. SANCHEZ,
Separation in Bilayers THEODORE HAZLETT,
AND ENRICO GRATTON 481
21. Biological Near-Field Microscopy PHiLIP G. HAYDON 501
22. Fluorescence Lifetime-Resolved Imaging: Mea- ROBERT M. CLEGG,
suring Lifetimes in an Image OLIVER HOLUB, AND
CHRISTOPHER GOHLKE 509
23. Fluorescence Resonance Energy Transfer Imag- VICTORIA E. CENTONZE,
ing Microscopy MAO SUN, ATSUSHI MASUDA,
HANS GERRITSEN, AND
BRIAN HERMAN 542
24. Fluorescence Resonance Energy Transfer Imag- YULING YAN AND
ing Microscopy and Fluorescence Polarization GERARD MARRIOTT 561

Imaging Microscopy

TABLE OF CONTENTS

vii

25. Homo-FRET versus Hetero-FRET to Probe
Homodimers in Living Cells

26. Spinning Disk Confocal Microscope System
for Rapid High-Resolution, Multimode, Fluo-
rescence Speckle Microscopy and Green Fluo-
rescent Protein Imaging in Living Cells

27. Single-Particle Tracking Image Microscopy

28. Diffusion in Cells Measured by Fluorescence
Recovery after Photobleaching

29. Fluorophore-Assisted Light Inactivation for Mul-
tiplex Analysis of Protein Function in Cellular
Processes

AUTHOR INDEX .

SUBJECT INDEX .

MARC TRAMIER,

TRISTAN PIOLOT,

ISABELLE GAUTIER,
VINCENT MIGNOTTE,
JACQUES COPPEY,

KLAUS KEMNITZ,
CHRISTIANE DURIEUX, AND
MAITE COPPEY-MOISAN

PAUL S. MADDOX,
BEN MOREE,

JULIE C. CANMAN, AND
E. D. SALMON

KEN RITCHIE AND
AKIHIRO KUSUMI

ALAN S. VERKMAN

BRENDA K. EUSTACE
AND DANIEL G. JAY

580

5977

618
635

649

661
699




