Contents

From the Series Editors v
Series Editors Xi
Preface xxiii
The Editor XXV
Contributors XXVii
Author Index XxXi
1 Proton-Pumping Microbial Rhodopsins — Ubiquitous
Structurally Simple Helpers of Respiration
and Photosynthesis 1-20
Leonid S. Brown
Summary 1
I.  Introduction 1
[I.  Taxonomic and Structural Diversity of Proton-Pumping
Microbial Rhodopsins 2
lll.  The Common Structural Basis of Proton-Pumping
by Microbial Rhodopsins 9
References 14
2 Structure and Functional Heterogeneity
of Fucoxanthin-Chlorophyll Proteins in Diatoms 21-37
Kathi Gundermann and Claudia Blichel
Summary 21
I.  Introduction 22
II.  The Light Harvesting Proteins of Diatoms 24
lll.  Conclusions 33
References 34

XV



XVi

3 Structure-Function Relationship

in Peridinin-Chlorophyll Proteins 39-58
Tomas Polivka and Eckhard Hofmann
Summary 39
[.  Introduction 40
[I.  Peridinin-Chlorophyll Protein Complex
of Amphidinium carterae 41
[ll.  Peridinin-Chlorophyll Protein Reconstituted with
Different Chlorophylls 46
IV.  Single-Point Mutation of Peridinin-Chlorophyll Protein 50
V. High-Salt Peridinin-Chlorophyll Protein 52
VI. Connection to Reaction Center: Intrinsic LHC
of Amphidinium carterae 53
VII. Mimicking Peridinin-Chlorophyll Protein Function 54
References 55
4 Piecing Together the Phycobilisome 59-76
Ailie Marx, Liron David, and Noam Adir
Summary 59
I.  The Phycobilisome Antenna — An Enormous
Pigment-Protein Complex 59
[I.  Building Blocks — Crystal Structures of Individual Components 61
[ll. A Problem of Symmetry — Crystallizing the Complex
and Subcomplexes 66
IV. Essential Functionalities Revealed by Structural Subtleties 69
V. Disassembly of the Phycobilisome — A David and Goliath
Battle at the Molecular Level 72
References 74
5 Chlorosomes: Structure, Function and Assembly 77-109
Jakub PSencik, Sarah J. Butcher, and Roman Tuma
Summary 78
I.  Introduction 78
II.  Composition 79
[ll.  Structure 86
IV.  Function 93
V.  Assembly 102
References 104
6 The Structure of ATPsynthases in Photosynthesis
and Respiration 111-132
Bettina Béttcher and Peter Gréber
Summary 111
[.  Introduction 112
II. Relation Between V-, A- and F-ATPases 113
[ll.  Evolution 116
IV. Structure 117
References 128



7 Carboxysomes — Sequestering RubisCO
for Efficient Carbon Fixation
Matthew S. Kimber

Summary

l.
Il.
I
V.
V.
VI

Introduction

Carboxysomal Carbonic Anhydrases

Structure and Organization of the Shell Proteins
Organization of the a-Carboxysome Interior
Organization of the p-Carboxysome Interior
Conclusions

References

8 Rieske/Cytochrome b Complexes:
The Turbo Chargers of Chemiosmosis
Felix ten Brink and Frauke Baymann

Summary

V.

Introduction

Structural Properties of Rieske/Cytochrome b
Complexes

Function of Rieske/Cytochrome b Complexes:
The Q-cycle

Phylogeny and Evolution of Rieske/Cytochrome b
Complexes

References

9 AQuinol Oxidases
Allison E. McDonald and Greg C. Vanlerberghe

Summary

l. Introduction

[I. Heme-Copper Quinol Oxidase

lll. Cytochrome bd Oxidase

IV. Alternative Oxidase and Plastoquinol
Terminal Oxidase

V.  Conclusion

References

10 Probing the Action of Cytochrome c Oxidase
Vangelis Daskalakis and Constantinos Varotsis

Summary

V.

Introduction

The Dioxygen Activation Models

Proton and Water Motion Drives the CcO
Dioxygen Reaction

Conclusions

References

XVii

133-148

133
134
135
136
143
145
146
146

149-165

149
150

150
159

162
163

167-185

167
168
168
170

172
180
181

187-198

187
188
190

191
196
196



XViii

11 Evolution of Structural and Coordination Features

Within the Methionine Sulfoxide Reductase B Family 199-215
Elena Shumilina, Olena Dobrovolska,
and Alexander Dikiy
Summary 199
l. Introduction 200
II.  Methionine Residue in Proteins: Its Oxidation and Reduction 200
lll. Different Classes of Methionine Sulfoxide Reductases 200
IV. Methionine Sulfoxide Reductase B Subcellular
Distribution in Eukaryotic Cells 204
V.  Selenocysteine in Methionine Sulfoxide Reductases 205
VI. Methionine Sulfoxide Reductase B Structural Description 207
VIl. Zinc lon in Methionine Sulfoxide Reductase B 207
VIII. Conclusion 211
References 211
12 Respiratory Chain Supercomplexes in Mitochondria 217-229

Natalya V. Dudkina, Egbert J. Boekema,
and Hans-Peter Braun

Summary 217
[.  Introduction 218
II.  Structure and Function of Respiratory Chain

Complexes |-V 218
[ll.  Supramolecular Organization of the Oxidative

Phosphorylation System 219
IV. Respiratory Supercomplexes 223
V. Perspectives 226
References 226

13 Energy Conservation in Heliobacteria: Photosynthesis
and Central Carbon Metabolism 231-247
W. Matthew Sattley, Marie Asao,
Joseph Kuo-Hsiang Tang, and Aaron M. Collins

Summary 232
l. Introduction 232
II.  Photosynthesis and Energy Conservation 236
lll. Central Carbon Metabolism 241
IV. Final Comments 243
References 244

14 The Architecture of Cyanobacteria, Archetypes
of Microbial Innovation 249-275
Claire S.Ting

Summary 249
[.  Introduction 250
[l.  Functional Significance of Cell Size and Shape 253



1.
V.

V.
VL.
VII.
Refe

15 Respiration

At the Front Line: Role of Cell Envelopes
The Cellular Energy Matrix: Intracytoplasmic
Membrane Systems

Carboxysomes and Cellular Compartmentalization
Nitrogen Fixation: Lessons in Cyanobacterial Innovation

Cyanobacteria at the Cutting Edge
rences

and Oxidative Phosphorylation

in Mycobacteria

Michael

Sum
l.

Il.
[l.
IV.

V.
VI.
VII.
Refe

Berney and Gregory M. Cook

mary
Introduction

Energetics of Mycobacterial Growth
Primary Dehydrogenases

Alternative Electron Donors and Dehydrogenases

Terminal Electron Acceptors

Alternative Electron Acceptors

ATP Synthesis by the F;F, ATP Synthase
rences

16 The Structure and Morphology of Red Algae
Chloroplasts
Zenilda L. Bouzon, Carmen Simioni,
and Eder C. Schmidt

Sum
l.

Il.
[l.
IV.

V.
VI.
VII.
VIII.
IX.
X.
Refe

mary
Introduction

Chloroplast Morphology
Phycobilisomes
Photosynthetic Pigments
Plastoglobuli

Ribosome

Genophore

Pyrenoid

Floridean Starch Granules
Perspective

rences

17 Green Algae
Maria Schmidt and Christian Wilhelm

Sum
l.

Il.
Il
V.

V.
Refe

mary
Introduction

Phylogeny of Green Algae

Model Organisms

Special Physiological Traits of Green Algae
Concepts of Bioenergy Conversion

rences

Xix
256

259
263
267
268
269

277-293

277
278
279
280
283
284
286
288
290

295-308

296
296
297
300
300
301
301
301
304
304
305
307

309-333

309
310
311
315
325
327
329



XX

18 Carbon Fixation in Diatoms
Yusuke Matsuda and Peter G. Kroth

Summary

l.
Il.
I
V.

V.

Introduction

Structure of Diatom Cells in Relation to Their
Evolutionary History

CO,-Concentrating Mechanisms in Cyanobacteria,
Green Algae, and Marine Diatoms

Delivery Systems of CO, to RubisCO

and CO, Fixation

Carbon Metabolism Relating to Photosynthesis
and Respiration

References

19 Leaf: Light Capture in the Photosynthetic Organ
Thomas C. Vogelmann and Holly L. Gorton

Summary

l.
Il.
I
V.
V.

Introduction

Control of Light Entry by the Leaf Surface
Light Gradients Within the Leaf

Control of Light Absorption Within the Leaf
Conclusions

References

20 Lichen Photosynthesis. Scaling from the Cellular
to the Organism Level
Milo$ Bartak

Summary

l.
Il.
I
V.
V.
VI.

Introduction

Lichen Anatomy and Morphology

Dependence of Photosynthesis on Physical Factors
Important Chemical Factors Affecting Photosynthesis
Lichen Photosynthesis in the Field

Methods for Assessing Lichen Photosynthesis

References

21 Electron Transport in the Mitochondrial
Respiratory Chain
Maria Luisa Genova

Summary

V.

Introduction

Electron Transport and Proton Translocation

in Mitochondrial Membrane Systems

Overall Organization of Classic and Alternative
Redox Complexes

By-Products of Aerobiosis: Generation of Reactive
Oxygen Species by the Respiratory Chain

References

335—-362

335
336

337
341
349

351
355

363-377

363
364
364
370
372
374
375

379-400

379
380
380
385
391
393
394
397

401-417

401
402

405
407

411
413



XXi

22 The Hydrogenosome 419-433
Marlene Benchimol

Summary 419
[.  Introduction 420
II.  Hydrogenosome Origin 421
[ll.  The Hydrogenosome Morphology 426
IV. Hydrogenosomes Biogenesis 427
V. Hydrogenosome Metabolism 428
VI. Hydrogenosomes Under Drug Treatments 429
VIl. lron and Hydrogenosomes 430
VIIl. The Proteome of Hydrogenosomes 430
References 431
23 Biogenesis of Chloroplasts 435-449
Simon Geir Moller, Jodi Maple, and Daniela Gargano
Summary 435
[.  Introduction 436
II.  Proplastid to Chloroplast Differentiation 437
[ll. Regulation and Maintenance of Chloroplast Populations 444
IV. Conclusions 446
References 446
24 Mitochondrial Biogenesis and Quality Control 451-476
Jason A. Mears
Summary 451
[.  Introduction 452
[I.  Mitochondrial Components 454
[ll.  Mitochondrial Dynamics 456
IV. Biogenesis: Increasing Mitochondrial Mass 458
V.  Signals for Biogenesis 464
VI. Quality Control: Removing Mitochondrial Damage 466
VII. Conclusion 469
References 469

Subject Index 477-483



2 Springer
http://www.springer.com/978-94-017-8741-3

The Structural Basis of Biclogical Energy Generation
Hohmann-Marriott, M.F. (Ed.)

2014, X3, 483 p. 189 illus., 125 illus, in color.,
Hardcowver

ISBN: 278-924-017-8741-3



	Contents

