Contents

Historical Development and Perspectives of the Series. . . . ... ... ...
Prefaceto Volume 15. ... ... ... ... .. ... ... ... ... .. .. ....
Contributors to Volume 15. . . ... ... ... ... ... .. ..........
Titles of Volumes 1-44 in the Metal Ions in Biological Systems Series . . .
Contents of Volumes in the Metal Ions in Life Sciences Series. . . . . . ..

1 The Magic of Dioxygen. .......... ... .. ... . ...,
Martha E. Sosa Torres, Juan P. Saucedo-Vazquez,
and Peter M.H. Kroneck

ADSIract. . ...
I Introduction............ ... ..ttt
2 The Rise of Dioxygen in the Atmosphere. . ... ...............
3 The Dark Side of Dioxygen. ... ....... ...
4 0utlook. ...
References. ... ... ... .

2 Light-Dependent Production of Dioxygen in Photosynthesis. . . . . . .
Junko Yano, Jan Kern, Vittal K. Yachandra, Hakan Nilsson,
Sergey Koroidov, and Johannes Messinger

ADSITact. . . .o
I Introduction............ ... ..ottt
2 Geometric and Electronic Structure of the Mn,CaOs Cluster. . . . ..
3 X-Ray Diffraction and Spectroscopy of Photosystem II

at Room Temperature Using Femtosecond X-Ray Pulses. . . . .. ..

vii

XV

xXvii

XiX

—_
—_ O 0 Ao =

—_—

14
14
16

24

xi



Xii

Contents
4 Membrane Inlet Mass Spectrometry and Photosystem IT. . . ... ... 31
5 Concluding Remarks and Future Directions. . .. .............. 37
References. . . ... e 40
Production of Dioxygen in the Dark: Dismutases of Oxyanions. . . . 45
Jennifer L. DuBois and Sunil Ojha
ADSITACE. . . . 46
1 Introduction. ............. ... 46
2 Geochemistry of the Oxochlorates. . .. ..................... 47
3 Perchlorate Respiration. . . ........... ..., 52
4 Oxygen Generation by Chlorite Dismutases. . . ............... 58
5 Synthetic and Biochemical Models. . .. .................... 75
6 General Conclusions. . . .......... i 81
References. . . ... e 82
Respiratory Conservation of Energy with Dioxygen:
Cytochrome ¢ Oxidase . . .. ............... ... ..., 89
Shinya Yoshikawa, Atsuhiro Shimada, and Kyoko Shinzawa-Itoh
ADSIract . . . oo 90
1 Introduction. . .......... ..., 91
2 The Structures of Bovine Heart Cytochrome ¢ Oxidase . ......... 91
3 Mechanism of Dioxygen Reduction. .. ..................... 99
4 Proton Pump Mechanism. . .............................. 108
5 General Conclusions. . . .......... i 125
References. . . ... e 128
Transition Metal Complexes and the Activation of Dioxygen. . . . .. 131
Gereon M. Yee and William B. Tolman
ADSITaCt . . . o e e 132
1 Introduction. . ............ ittt 132
2 Dioxygen Activation by Iron Porphyrins. . . ................. 135
3 Dioxygen Activation by Non-heme Iron Complexes. ........... 161
4 Dioxygen Activation by Copper Complexes. ................. 175
5 ConcludingRemarks. ............... ... ... ... . ... ... 191
References. . . ... e 193
Methane Monooxygenase: Functionalizing Methane
atIronand Copper. . .................. ... ... . .. 205
Matthew H. Sazinsky and Stephen J. Lippard
ADSITaCt . . . o ot e 206
1 Introduction. . ............ ittt 207
2 Particulate Methane MONOOXygenase . . . .. ... vvvvvn v, 208
3 Soluble Methane MONOOXygenase . . . ... ..o vv v v e eneenn.. 221
4 Concluding Remarks and Future Directions. . . . .............. 248
References. . ... .. e 250



Contents

7 Metal Enzymes in “Impossible” Microorganisms Catalyzing
the Anaerobic Oxidation of Ammonium and Methane . . . ... ... ..
Joachim Reimann, Mike S.M. Jetten, and Jan T. Keltjens

ADbSIract . . . . .o
1 Introduction. . ........... ...
2 Pathways of Nitrite-Driven Anaerobic Oxidation

of Ammonium and Methane . . . . ............... .. ........
3 Enzymes in Anammox Metabolism. . ......................
4 Enzymes in Nitrite-Driven Methane Oxidation. . ..............
5 General Conclusions. . ......... ..
References. ... ..... ... ... . . . . . . .

Xiii



2 Springer
http://www.springer.com/978-3-319-12414-8

Sustaining Life on Planet Earth: Metalloenzymes
Mastering Dioxygen and Other Chewy Gases
Kroneck, P.M.H.; Sosa Torres, M.E. (Eds.)

2015, X000, 329 p. 145 illus., 75 illus. in color.,
Hardcowver

ISBN: 978-3-319-12414-8



