CONTENTS

Contributors xi
Preface xv
Volumes in Series xwil
Section 1

Hydrogen Peroxide Detection Methods

1. Photooxidation of Amplex Red to Resorufin: Implications
of Exposing the Amplex Red Assay to Light 1

Fiona A. Summers, Baozhong Zhao, Douglas Ganini, and Ronald P. Mascn

1. Introduction 2
2, Amplex Red Assay and Its Possible Artifacts Due to Light Exposure 3
3, Experimental Considerations 12
Acknowledgments 16
References 16

2. Boronate-Based Fluorescent Probes: Imaging Hydrogen
Peraxide in Living Systems 19

Vivian 5. Lin, Bryan C. Dickinson, and Christopher J, Chang

1. Intreduction 20
2. Flugrescent Boronate-Based Hydrogen Perowide Probes 22
3. Examples of Probes and Their Usage 28
4, Imaging Endogenous HaO; Using Fluorescent Probes 32
5. Conclusions 39
Acknowledgments 4n
References 40

3. Visualization of Intracellular Hydrogen Peroxide with HyPer,
a Genetically Encoded Fluorescent Probe 45

Mataliya M. Mishina, Kseniya M. Markvicheva, Dmitry 5. Bilan,
Mikhail E. Matlashov, Marina V. Shirmanowva, David Liebl, Carsten 5Schultz,
Sergey Lukyanov, and Vsevolod V. Belousov

1. Introduction 46
2, Experimentzl Design 48
3. Materials 45

vl




Contents

4. Procedure a1
Acknowledgments 58
References 8
4. In Vive Imaging of H;0, Production in Drosophila 61
Ana G. Barata and Tobias P. Dick
1. Introduction &2
2. Marerials 4
3. Methods 56
4. Image and Data Analysis 71
5. Data Interpretaticn 79
Acknowledgments 21
References a1
5. Single Fluorescent Probe Distinguishes Hydrogen Peroxide
and Nitric Oxide in Cell Imaging a3
Lin Yuan, Weiying Lin, Sasa Zhu, Kaibo Zheng, and Longwei He
Intreduction 84
2. A Guide to Single Fluorescent Probe Distinguishes HzO. and NO ar
3. Fluorescence Imaging of Endogenausly Produced H,O; and MO in RAW 2647
hWacrophages Cells ag
4. Sumrmary nz
Acknowledgments 102
References : 103
6. Electrochemical Biosensors for On-Chip Detection of Oxidative
Stress from Cells 107
James Enomoto, Zimple Matharu, and Alexander Revzin
1. Introduction . (L)
2. Experimental Components and Procedures 109
3. Methods of Calibrating Enzyme Sensors 15
4, Monitoring BOS Production from Cells Using Electrachemistry 116
5. Summary 118
References 118

7. Electrochemical Detection of H,O; Formation in Isolated
Mitochondria 123

Stefania Rapino, Raluca Marcu, Francesco Paolucci, and Marco Giorgio

1. Introduction 124
2. The Electrochemical Chamber 122




Contents vii

3. The Platinized Carbon Fiber Microelectrode 126
4, Data Analysis for HoOs Amperometric Measurements 126
5. HiOs and 0w Calibration Tests 128
6. Preparation of Isolated Mitochondria 129
7. Measure of H.O, from Mitochondrial Suspension 130
8. Conclusions 132
Acknowledgments 133
References 134
8. Detection of H;0; by Fluorescence Correlation Spectroscopy 135

Etsuro Ito, Satoshi Watabe, Mika Morikawa, Hiromi Kodama, Ryuichi Okada,
and Toshiaki Miura

1. Introduction 136
2. Experimental Methods 137
3. Comparison of Sensitivity Between the FCS-Based Method and an Amplex
Red-Based Method 140
4, Conclusion 141
Acknowledgments 142
References 142

9. Real-Time Monitoring of Reactive Oxygen and Nitrogen Species
in a Multiwell Plate Using the Diagnostic Marker Products
of Specific Probes 145

Jacek Zielonka, Joy Joseph, Adam Sikora, and Balaraman Kalyanaraman

1. Introduction 146
2. Experimental Methods 148
3. Results and Discussion 148
4. Surnmary 156
Acknowledgrnents 136
References ' 156

Section 2

Temporal and Spatial H,0; Distribution

10. H;0; Delivery to Cells: Steady-5tate Versus Bolus Addition 159
H. Susana Marinho, Luisa Cyrne, Enrique Cadenas, and Fernando Antunes
1. Intraduction 160
2. Experimental Components and Cansiderations 163
3. Pilot Experiments 164
4. Sready-State Experimental Implermentation 169




A

I

il Conterts
5. Surnrmary 171
Acknowledgments 172
References 172

11. Imaging H,0; Microdomains in Receptor Tyrosine
Kinases Signaling 175
Mataliya M. Mishina, Kseniya M. Markvicheva, Arkady F, Fradkov, Elena V.
Zagaynova, Carsten Schultz, Sergey Lukyanov, and Vsevolod V. Belousav
1. Introduction 176
2. Experimental Design 176
3. Materials 7B
4, Procedure 179
5. Tranmsfection 1B0
6. Anticipated Results |84
Acknowledarnents 186
References 185

Section 3

Cellular Sources of H,0,

12. The Determination and Analysis of Site-Specific Rates
of Mitochondrial Reactive Oxygen Species Production 189
Casey L. Quinlan, Irina V. Perevoschikova, Renata LS. Goncalves,

Martin Hey-Mogensen, and Martin D. Brand
1. Introduction 190
Ha0 Production Measurements in lsolated Mitechondria 191
Maxirnum Production Rates from Specific Sites: The Mature and
Capacity of the Machinery 198
4, Concluding Remarks M
Acknowledgments 212
Refarences 213

13. A Microfluidic Systems Biology Approach for Live Single-Cell
Mitochondrial ROS Imaging 219
Ariel Kniss, Hang Lu, Dean P. Jones, and Melissa L. Kemp
1. Introduction 230
2. Microfluidic Platform 222
3. Microscope Systemn and Image Analysis 223
4. Imaging Mitachondrial Superoxide Production 224



Contents ix

5. Imaging Mitochondrial Hydrogen Peroxide Production 2236
6. Conclusion 237
7. Patential Pitfalls 228
References 229

14, Detection of Oxidative Damage in Response to Protein
Misfolding in the Endoplasmic Reticulum 231

Guy Landau, Vamsi K. Kedali, Jyoti D. Malhotra, and Randal J. Kaufman

1. Introduction 232
2. UPR-Induced Oxidative Damage 235
3. Summary 5 247
References 248
Author Index 251
Subject Index _ 265




