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From the Series Editor

Advances in Photosynthesis and Respiration
Volume 28: The Purple Phototrophic Bacteria

I am delighted to announce the publication, in the
Advances in Photosynthesis and Respiration (AIPH)
Series, of The Purple Phototrophic Bacteria. Four
distinguished authorities from three countries (UK,
USA and Canada) have edited this Volume: C. Neil
Hunter, the Chief Editor, Fevzi Daldal, Marion C.
Thurnauer and J. Thomas Beatty. This book is pro-
duced as a sequel to Volume 2 of the Series (4noxy-
genic Photosynthetic Bacteria), published in 1995,
and edited by Robert E. Blankenship, Michael T.
Madigan and Carl E. Bauer.

Published Volumes (2008—-1994)

* Volume 27 (2008) Sulfur Metabolism in Photo-
trophic Organisms, edited by Christiane Dabhl,
Riidiger Hell, David Knaff and Thomas Leustek,
from Germany and USA. 24 Chapters, 551 pp,
Hardcover. ISBN: 978-4020-6862-1

* Volume 26 (2008): Biophysical Techniques
In Photosynthesis, Volume I1, edited by Thijs
Aartsma and Jorg Matysik, both from The Neth-
erlands. 24 Chapters, 548 pp, Hardcover. ISBN:
978-1-4020-8249-8

* Jolume 25 (2006): Chlorophylls and Bacte-
riochlorophylls: Biochemistry, Biophysics,
Functions and Applications, edited by Bernhard
Grimm, Robert J. Porra, Wolfhart Riidiger, and
Hugo Scheer, from Germany and Australia. 37
Chapters, 603 pp, Hardcover. ISBN: 978-1-
40204515-8

* Jolume 24 (2006): Photosystem I: The Light-
Driven Plastocyanin: Ferredoxin Oxidoreduc-
tase, edited by John H. Golbeck, from USA.
40 Chapters, 716 pp, Hardcover. ISBN: 978-1-
40204255-3

* Jolume 23 (2006): The Structure and Func-
tion of Plastids, edited by Robert R. Wise and
J. Kenneth Wise, from USA. 27 Chapters, 575
pp, Softcover: ISBN: 978-1-4020-6570-6, Hard-
cover, ISBN: 978-1-4020-4060-3

* Jolume 22 (2005): Photosystem II: The Light-
Driven Water:Plastoquinone Oxidoreductase,
edited by Thomas J. Wydrzynski and Kimiyuki
Satoh, from Australia and Japan. 34 Chapters,
786 pp, Hardcover. ISBN: 978-1-4020-4249-2

* Jolume 21 (2005): Photoprotection, Photoin-
hibition, Gene Regulation, and Environment,
edited by Barbara Demmig-Adams, William
W. III Adams and Autar K. Mattoo, from USA.
21 Chapters, 380 pp, Hardcover. ISBN: 978-
14020-3564-7

* Jolume 20 (2006): Discoveries in Photosynthe-
sis, edited by Govindjee, J. Thomas Beatty, How-
ard Gest and John F. Allen, from USA, Canada
and UK. 111 Chapters, 1304 pp, Hardcover.
ISBN: 978-1-4020-3323-0

* Jolume 19 (2004): Chlorophyll a Fluorescence:
A Signature of Photosynthesis, edited by George
C. Papageorgiou and Govindjee, from Greece and
USA. 31 Chapters, 820 pp, Hardcover. ISBN:
978-1-4020-3217-2

* Jolume 18 (2005): Plant Respiration: From
Cell to Ecosystem, edited by Hans Lambers
and Miquel Ribas-Carbo, from Australia and
Spain. 13 Chapters, 250 pp, Hardcover. ISBN:
978-14020-3588-3

* Volume 17 (2004): Plant Mitochondria: From
Genome to Function, edited by David Day, A.
Harvey Millar and James Whelan, from Australia.
14 Chapters, 325 pp, Hardcover. ISBN: 978-1-
4020-2399-6

* Jolume 16 (2004): Respiration in Archaea and
Bacteria:Diversity of Prokaryotic Respiratory
Systems, edited by Davide Zannoni, from Italy.
13 Chapters, 310 pp, Hardcover. ISBN: 978-
14020-2002-5

* Jolume 15 (2004): Respiration in Archaea and
Bacteria: Diversity of Prokaryotic Electron
Transport Carriers, edited by Davide Zannoni,
from Italy. 13 Chapters, 350 pp, Hardcover.
ISBN: 978-1-4020-2001-8

* Volume 14 (2004): Photosynthesis in Algae,



edited by Anthony W. Larkum, Susan Douglas
and John A. Raven, from Australia, Canada and
UK. 19 Chapters, 500 pp, Hardcover. ISBN:
978-0-7923-6333-0

* Jolume 13 (2003): Light-Harvesting Antennas
in Photosynthesis, edited by Beverley R. Green
and William W. Parson, from Canada and USA.
17 Chapters, 544 pp, Hardcover. ISBN: 978-
07923-6335-4

* Volume 12 (2003): Photosynthetic Nitrogen
Assimilation and Associated Carbon and
Respiratory Metabolism, edited by Christine
H. Foyer and Graham Noctor, from UK and
France. 16 Chapters, 304 pp, Hardcover. ISBN:
978-07923-6336-1

* Jolume 11 (2001): Regulation of Photosynthe-
sis, edited by Eva-Mari Aro and Bertil Anders-
son, from Finland and Sweden. 32 Chapters, 640
pp, Hardcover. ISBN: 978-0-7923-6332-3

* Jolume 10 (2001): Photosynthesis: Photobio-
chemistry and Photobiophysics, by Bacon Ke,
from USA. 36 Chapters, 792 pp, Softcover:
ISBN: 978-0-7923-6791-8. Hardcover: ISBN:
978-0-7923-6334-7

* Jolume 9 (2000): Photosynthesis: Physiology
and Metabolism, edited by Richard C. Leegood,
Thomas D. Sharkey and Susanne von Caem-
merer, from UK, USA and Australia. 24 Chapters,
644 pp, Hardcover. ISBN: 978-0-7923-6143-5

* Jolume 8 (1999): The Photochemistry of Ca-
rotenoids, edited by Harry A. Frank, Andrew J.
Young, George Britton and Richard J. Cogdell,
from UK and USA. 20 Chapters, 420 pp, Hard-
cover. ISBN: 978-0-7923-5942-5

e Jolume 7 (1998): The Molecular Biology of
Chloroplasts and Mitochondria in Chlamydo-
monas, edited by Jean David Rochaix, Michel
Goldschmidt-Clermont and Sabeeha Merchant,
from Switzerland and USA. 36 Chapters, 760 pp,
Hardcover. ISBN: 978-0-7923-5174-0

* Jolume 6 (1998): Lipids in Photosynthesis:
Structure, Function and Genetics, edited by
Paul-André Siegenthaler and Norio Murata,
from Switzerland and Japan. 15 Chapters, 332
pp, Hardcover. ISBN: 978-0-7923-5173-3

* Jolume 5 (1997): Photosynthesis and the En-
vironment, edited by Neil R. Baker, from UK.
20 Chapters, 508 pp, Hardcover. ISBN: 978-
07923-4316-5

* Jolume 4 (1996): Oxygenic Photosynthesis:
The Light Reactions, edited by Donald R. Ort,
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and Charles F. Yocum, from USA. 34 Chapters,
696 pp, Softcover: ISBN: 978-0-7923-3684-6.
Hardcover: ISBN: 978-0-7923-3683-9

* Jolume 3 (1996): Biophysical Techniques in
Photosynthesis, edited by JanAmesz and Arnold
J. Hoff, from The Netherlands. 24 Chapters, 426
pp, Hardcover. ISBN: 978-0-7923-3642-6

* Jolume 2 (1995): Anoxygenic Photosynthetic
Bacteria, edited by Robert E. Blankenship,
Michael T. Madigan and Carl E. Bauer, from
USA. 62 Chapters, 1331 pp, Hardcover. ISBN:
978-0-7923-3682-8

o Volume 1 (1994): The Molecular Biology of
Cyanobacteria, edited by Donald R. Bryant,
from USA. 28 Chapters, 916 pp, Hardcover.
ISBN: 978-0-7923-3222-0

Further information on these books and ordering
instructions can be found at <http://www.spring-
eronline.com> under the Book Series ‘Advances in
Photosynthesis and Respiration.” Table of Contents
of Volumes 1-25 can be found at <http://www.life.
uiuc.edu/govindjee/photosynSeries/ttocs.html>.
Special discounts are available to members of the
International Society of Photosynthesis Research,
ISPR (<http://www.photosynthesisresearch.org/>).
(See http://www.springer.com/ispr for more infor-
mation.)

About Volume 28: The Purple Phototrophic
Bacteria

The Purple Phototrophic Bacteria has 48 authorita-
tive Chapters, and is authored by 116 international
authorities from 13 countries (Australia; Canada;
Czech Republic; France; Germany; Israel; Italy; Ja-
pan; Netherlands; Poland; Russia; UK; and USA). It
is a truly international book and the Chief Editor of
this volume, C. Neil Hunter, and his three coeditors,
Fevzi Daldal, Marion C. Thurnauer and J. Thomas
Beatty, deserve our thanks and our congratulations
for compiling this updated survey of these interesting
and important organisms.

The Purple Phototrophic Bacteria is a compre-
hensive survey of all aspects of these fascinating
bacteria, most metabolically versatile organisms
on Earth. This volume is organized into the follow-
ing sections: Physiology, Evolution and Ecology;
Biosynthesis of Pigments, Cofactors and Lipids;
Antenna Complexes: Structure, Function and Orga-



nization; Reaction Centre Structure and Function;
Cyclic Electron Transfer Components and Energy
Coupling Reactions; Metabolic Processes; Genom-
ics, Regulation and Signaling; and New Applications
and Techniques. This book is a compilation of 48
chapters, written by leading experts who highlight
the huge progress made in spectroscopic, structural
and genetic studies of these bacteria since 1995,
when the last such book was published (Anoxygenic
Photosynthetic Bacteria, Volume 2 in the Advances
in Photosynthesis and Respiration Series, edited by
Robert E. Blankenship, Michael T. Madigan and
Carl E. Bauer; Kluwer Academic Publishers (now
Springer), Dordrecht). This new volume is similarly
intended to be the definitive text on these bacteria
for many years to come, and it will be a valuable
resource for experienced researchers, Ph.D. students,
and advanced undergraduates in the fields of ecology,
microbiology, biochemistry and biophysics. Scientists
interested in future applications of these bacteria
which could harness their potential for nanotechnol-
ogy, solar energy research, bioremediation, or as cell
factories, will also find the book useful.

The readers can easily find the titles and the authors
of the individual chapters in the Table of Content of
this book. Instead of repeating this information here, [
prefer to thank each and every author by name (listed
in alphabetical order) that reads like a “Who’s Who’
in the field of purple phototrophic bacteria:

Maxime T.A. Alexandre; James P. Allen; Judith
P. Armitage; Herbert Axelrod; Carl E. Bauer;
Christoph Benning; Edward A. Berry; Robert E.
Blankenship; Francesca Borsetti; Paula Braun; Per
A. Bullough; Rita Casadio; Madhusudan Choud-
hary; Toh Kee Chua; Richard J. Cogdell; Jason W.
Cooley; Julius T. Csotony; Christiane Dahl; Fevzi
Daldal; Evelyne Deery; Takehisa Dewa; Timo-
thy J. Donohue; Katie Evans; Boris A. Feniouk;
Leszek Fiedor; Anthony Fordham-Skelton; Harry
A. Frank; Elaine R. Frawley; Mads Gabrielsen;
Alastair T. Gardiner; Toni Georgiou; Marie-Louise
Groot; Marilyn R. Gunner; Wolfgang Haehnel;
Deborah K. Hanson; Caroline S. Harwood; Klaas
J. Hellingwerf;, Johnny Hendriks; Theresa Hillon;
Jonathan Hosler; Li-Shar Huang; C. Neil Hunter;
Koujilida; J. Baz Jackson; Pierre Joliot; Michael R.
Jones; Deborah O. Jung; Wolfgang Junge; Samuel
Kaplan; John T. M. Kennis; Gabriele Klug; Hans
Georg Koch; Jiirgen Kohler; David M. Kramer;
Robert G. Kranz; Alison M. Kriegel; Philip D.
Laible; Jérome Lavergne; Dong-Woo Lee; Paul A.
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Loach; Chris Mackenzie; Chris Madigan; Michael
T. Madigan; Pier Luigi Martelli; Bernd Masepohl;
Shinji Masuda; Donna L. Mielke; Osamu Mi-
yashita; Mamoru Nango; Robert A. Niederman;
Wolfgang Nitschke; Vladimir 1. Novoderezhkin;
Dror Noy; U. Mirian Obiozo; Melvin Okamura;
Ozlem Onder; Miroslav Papiz; Pamela S. Parkes-
Loach; William W. Parson; Marcela Avila Pérez;
Tomas Polivka; Oleg G. Poluektov; Pu Qian; Jason
Raymond; Bruno Robert; Brigitte R. Robinson;
Simona Romagnoli; Johannes Sander; Carsten
Sanders; Hugo Scheer; Simon Scheuring; Bar-
bara Schoepp-Cothenet; Klaus Schulten; Melih
K. Sener; Aaron Setterdahl; James P. Shapleigh;
James N. Sturgis; Wesley D. Swingley; F. Robert
Tabita; Shinichi Takaichi; Banita Tamot; Serdar
Turkarslan; Lisa M. Utschig; Rienk van Grondelle;
Michael A. van der Horst; Luuk J. van Wilderen;
André Verméglio; Paulette M. Vignais; Martin
J. Warren; Ariech Warshel; JoAnn C. Williams;
Robert D. Willows; Colin A. Wraight; Jiang Wu;
Vladimir Yurkov; Davide Zannoni; and Jill Helen
Zeilstra-Ryalls.

It is a pleasure to note that the following 27
participants in Volume 2 have also contributed to
Volume 28; they are (alphabetically): James P. Allen;
Judith P. Armitage; Carl E. Bauer; J. Thomas Beatty;
Robert E. Blankenship; Richard J. Cogdell; Fevzi
Daldal; Harry A. Frank; Caroline S. Harwood; C.
Neil Hunter; J. Baz Jackson; Pierre Joliot; Gabriele
Klug; Robert G. Kranz; Paul A. Loach; Michael T.
Madigan; Melvin Okamura; Pamela S. Parkes-Loach;
William W. Parson; Hugo Scheer; F. Robert Tabita;
Rienk van Grondelle; André Verméglio; Paulette
M. Vignais; Arieh Warshel; JoAnn C. Williams; and
Davide Zannoni.

It is remarkable that all three editors of Volume 2
(Carl E. Bauer, Robert E. Blankenship (Chief Edi-
tor), and Michael T. Madigan) are authors in Volume
28; and 3 of the 4 editors of Volume 28 (J. Thomas
Beatty; Fevzi Daldal; and C. Neil Hunter (Chief Edi-
tor)) were authors in Volume 2.

As Volume 28 is a sequel to Volume 2, it is benefi-
cial for the readers of the new volume to consult and
cite chapters in the earlier volume; I present below
authors, titles of chapters and page numbers of all the
chapters in that book. Please note that this volume
was published by Kluwer Academic Publishers which
was later acquired by Springer, the publishers of the
current volume.



Complete List of Chapters in Anoxygenic
Photosynthetic Bacteria, edited by R.E.
Blankenship, M.T. Madigan and C.E. Bauer,
Kluwer Academic Publishers, 1995

Chapter I: J.F. Imhoff (1995) Taxonomy and
physiology of phototrophic purple bacteria and green
sulfur bacteria, pp 1-15

Chapter 2: M. T. Madigan and J.G. Ormerod (1995)
Taxonomy, physiology and ecology of heliobacteria,
pp 17-30

Chapter 3: B.K. Pierson and R.W. Castenholz
(1995) Taxonomy and physiology of filamentous
anoxygenic phototrophs, pp 31-47

Chapter 4: H. Van Gemerden and J. Mas (1995)
Ecology of phototrophic sulfur bacteria, pp 49-85

Chapter 5: R.W. Castenholz and B.K. Pierson
(1995) Ecology of thermophilic anoxygenic photo-
trophs, pp 87-103

Chapter 6: K. Shimada (1995) Aerobic anoxygenic
phototrophs, pp 105-122

Chapter 7. D.E. Fleischman, W.R. Evans and
.M. Miller (1995) Bacteriochlorophyll-containing
rhizobium species, 123-136

Chapter 8: M.O. Senge and K.M. Smith (1995)
Biosynthesis and structures of the bacteriochloro-
phylls, pp 137-151

Chapter 9: S.1. Beale (1995) Biosynthesis and
structures of porphyrins and hemes, pp 153-177

Chapter 10: J.F. Imhoffand U. Bias-Imhoff (1995)
Lipids, quinones and fatty acids of anoxygenic pho-
totrophic bacteria, pp 179-205

Chapter 11:]. Weckesser, H. Mayer and G. Schulz
(1995) Anoxygenic phototrophic bacteria: Model
organisms for studies on cell wall macromolecules,
pp 207-230

Chapter 12: G. Drews and J.R. Golecki (1995)
Structure, molecular organization, and biosynthesis
of membranes of purple bacteria, pp 231-257

Chapter 13:]. Oelze and J.R. Golecki (1995) Mem-
branes and chlorosomes of green bacteria: Structure,
composition and development, pp 259-278

Chapter 14: A. Verméglio, P. Joliot and A. Joliot
(1995) Organization of electron transfer components
and supercomplexes, pp 279-295

Chapter 15: W.S. Struve (1995) Theory of elec-
tronic energy transfer, pp 297-313

Chapter 16: H. Zuber and R.J. Cogdell (1995)
Structure and organization of purple bacterial antenna
complexes, pp 315-348

Chapter 17: V. Sundstrom and R. Van Grondelle
(1995) Kinetics of excitation transfer and trapping

in purple bacteria, pp 349-372

Chapter 18: H.A. Frank and R.L. Christensen
(1995) Singlet energy transfer from carotenoids to
bacteriochlorophylls, pp 373-384

Chapter 19: A. Freiberg (1995) Coupling of anten-
nas to reaction centers, pp 385-398

Chapter 20: R.E. Blankenship, J.M. Olson and
M. Mette (1995) Antenna complexes from green
photosynthetic bacteria, pp 399—435

Chapter 21: P.A. Loach and PS. Parkes-Loach
(1995) Structure-function relationships in core
light-harvesting complexes (LHI) as determined
by characterization of the structural subunit and by
reconstitution experiments, pp 437471

Chapter 22: C.N. Hunter (1995) Genetic manipu-
lation of the antenna complexes of purple bacteria,
pp 473-501

Chapter 23: C.R.D. Lancaster, U. Ermler and
H. Michel (1995) The structures of photosynthetic
reaction centers from purple bacteria as revealed by
X-ray crystallography, pp 503-526

Chapter 24: N.W. Woodbury and J.P. Allen (1995)
The pathway, kinetics and thermodynamics of elec-
tron transfer in wild type and mutant reaction centers
of purple nonsulfur bacteria, pp 527-557

Chapter 25: W.W. Parson and A. Warshel (1995)
Theoretical analyses of electron-transfer reactions,
pp 559-575

Chapter 26: M.Y. Okamura and G. Feher (1995)
Proton-coupled electron transfer reactions of Qy in
reaction centers from photosynthetic bacteria, pp
577-594

Chapter 27: M. Volk, A. Ogrodnik and M.E. Mi-
chel-Beyerle (1995) The recombination dynamics of
the radical pair P"H™ in external magnetic and electric
fields, pp 595-626

Chapter 28: W. Mintele (1995) Infrared vibrational
spectroscopy of reaction centers, pp 627-647

Chapter 29: H. Scheer and G. Hartwich (1995)
Bacterial reaction centers with modified tetrapyrrole
chromophores, pp 649—663

Chapter 30: U. Feiler and G. Hauska (1995)
The reaction center from green sulfur bacteria, pp
665685

Chapter 31:J. Amesz (1995) The antenna-reaction
center complex of heliobacteria, pp 687-697

Chapter 32: R. Feick, J.A. Shiozawa and A. Ertl-
maier (1995) Biochemical and spectroscopic proper-
ties of the reaction center of the green filamentous
bacterium, Chloroflexus aurantiacus, pp 699-708

Chapter 33: R.G. Kranz and D.L. Beckman (1995)
Cytochrome biogenesis, pp 709—723



Chapter 34: T.E. Meyer and T.J. Donohue (1995)
Cytochromes, iron-sulfur, and copper proteins me-
diating electron transfer from the Cyt bc, complex
to photosynthetic reaction center complexes, pp
725-745

Chapter 35: K.A. Gray and F. Daldal (1995) Mu-
tational studies of the cytochrome bc, complexes,
pp 747-774

Chapter 36: W. Nitschke and S.M. Dracheva
(1995) Reaction center associated cytochromes, pp
775-805

Chapter 37: Z. Gromet-Elhanan (1995) The proton-
translocating F F, ATP synthase-ATPase complex,
pp 807-830

Chapter 38:1.B. Jackson (1995) Proton-translocat-
ing transhydrogenase and NADH dehydrogenase in
anoxygenic photosynthetic bacteria, pp 831-845

Chapter 39: D.C. Brune (1995) Sulfur compounds
as photosynthetic electron donors, pp 847-870

Chapter 40: R. Sirevag (1995) Carbon metabolism
in green bacteria, pp 871-883

Chapter 41: FR. Tabita (1995) The biochemistry
and metabolic regulation of carbon metabolism and
CO, fixation in purple bacteria, pp 885-914

Chapter 42: M.T. Madigan (1995) Microbiology
of nitrogen fixation by anoxygenic photosynthetic
bacteria, pp 915-928

Chapter 43: P.W. Ludden and G.P. Roberts (1995)
The biochemistry and genetics of nitrogen fixation
by photosynthetic bacteria, pp 929-947

Chapter 44: D. Zannoni (1995) Aerobic and
anaerobic electron transport chains in anoxygenic
phototrophic bacteria, pp 949-971

Chapter 45: J. Mas and H. Van Gemerden (1995)
Storage products in purple and green sulfur bacteria,
pp 973-990

Chapter 46: J. Gibson and C.S. Harwood (1995)
Degradation of aromatic compounds by nonsulfur
purple bacteria, pp 991-1003

Chapter 47: J.P. Armitage, D.J. Kelly and R.E.
Sockett (1995) Flagellate motility, behavioral re-
sponses and active transport in purple non-sulfur
bacteria, pp 1005-1028

Chapter 48: 1.C. Williams and A.K.W. Taguchi
(1995) Genetic manipulation of purple photosynthetic
bacteria, pp 1029-1065

Chapter 49: M. Fonstein and R. Haselkorn (1995)
Physical mapping of Rhodobacter capsulatus: Cos-
mid encyclopedia and high resolution genetic map,
pp 1067-1081

Chapter 50: M. Alberti, D.H. Burke and J.E. Hearst
(1995) Structure and sequence of the photosynthesis
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gene cluster, pp 1083—-1106

Chapter 51: J.L. Gibson (1995) Genetic analysis
of CO, fixation genes, pp 1107-1124

Chapter 52: A.J. Biel (1995) Genetic analysis and
regulation of bacteriochlorophyll biosynthesis, pp
1125-1134

Chapter 53: G.A. Armstrong (1995) Genetic
analysis and regulation of carotenoid biosynthesis:
Structure and fuction of the crt genes and gene prod-
ucts, pp 1135-1157

Chapter 54:1.A. Shiozawa (1995) A foundation for
the genetic analysis of green sulfur, green filamentous
and heliobacteria, pp 1159-1173

Chapter 55: PM. Vignais, B. Toussaint and A.
Colbeau (1995) Regulation of hydrogenase gene
expression, pp 1175-1190

Chapter 56:R.G. Kranz and P.J. Cullen (1995) Reg-
ulation of nitrogen fixation genes, pp 1191-1208

Chapter 57: 1.T. Beatty (1995) Organization of
photosynthesis gene transcripts, pp 1209—1219

Chapter 58: C.E. Bauer (1995) Regulation of pho-
tosynthesis gene expression, pp 1221-1234

Chapter 59: G. Klug (1995) Post-transcriptional
control of photosynthesis gene expression, pp
1235-1244

Chapter 60: R.C. Fuller (1995) Polyesters and
photosynthetic bacteria: from lipid cellular inclusions
to microbial thermoplastics, pp 12451256

Chapter 61: E.R. Goldman and D.C. Youvan
(1995) Imaging Spectroscopy and combinatorial
mutagenesis of the reaction center and light
harvesting II antenna, pp 1257-1268

Chapter 62: Michiharu Kobayashi and Michihiko
Kobayashi (1995) Waste remediation and treat-
ment using anoxygenic phototrophic bacteria, pp
1269-1282

Future AIPH and Other Related Books

The readers of the current series are encouraged to
watch for the publication of the forthcoming books
(not necessarily arranged in the order of future ap-
pearance):

* C-4 Photosynthesis and Related CO,Concentrat-
ing Mechanisms (Editors: Agepati S. Raghaven-
dra and Rowan Sage);

* Photosynthesis: Perspectives on Plastid Biol-
ogy, Energy Conversion and Carbon Metabo-
lism (Editors: Julian Eaton-Rye and Baishnab
Tripathy);



* Abiotic Stress Adaptation in Plants: Physiologi-
cal, Molecular and Genomic Foundation (Edi-
tors: Ashwani Pareek, Sudhir K. Sopory, Hans
J. Bohnert and Govindjee);

* The Chloroplast: Biochemistry, Molecular Biol-
ogy and Bioengineering (Editors: Constantin
Rebeiz, Hans Bohnert, Christoph Benning,
Henry Daniell, Beverley R. Green, J. Kenneth
Hoober, Hartmut Lichtenthaler, Archie R. Portis
and Baishnab C. Tripathy);
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This book follows the tradition initiated in 1963,
then subsequently extended in 1978 and 1995, of
summarizing our knowledge of the photototrophic
bacteria in a single volume. The first book was Bac-
terial Photosynthesis (Howard Gest, Anthony San
Pietro and Leo P.Vernon, eds), 1963, Antioch Press,
Yellow Springs, Ohio. Fifteen years later, Roderick K.
Clayton and William R. Sistrom edited The Photosyn-
thetic Bacteria (1978, Plenum Press, New York), an
indispensable book for any scientist in the field at that
time. In 1995, Robert Blankenship, Michael Madigan
and Carl Bauer edited the most complete survey of
the subject, Anoxygenic Photosynthetic Bacteria. By
that time, the book had been taken under the wing
of the Advances in Photosynthesis Series, initiated
by Govindjee, as Volume 2 (Kluwer Academic Pub-
lishers, Dordrecht), and now, in 2008, we come to
volume 28, entitled The Purple Phototrophic Bacteria
(Springer, Dordrecht). The word “phototrophic” is
used because it has become clear that many purple
bacteria are incapable of photosynthesis (synthesis of
all cellular carbon components from CO,), although
they are capable of obtaining energy in the form of
ATP from light (using light-harvesting and reaction
center complexes that are homologous to those of
purple photosynthetic bacteria).

This latest survey of the field is restricted to the
purple bacteria, and does not attempt to cover, for
example, the green sulfur bacteria. There have been
so many exciting developments since 1995 that the
editors felt that it was sufficiently challenging to
summarize thirteen years of research on the purple
bacteria. This proved to be the case, and 48 chapters
and more than 1000 pages were necessary to encom-
pass the depth and breadth of the progress made in
studying these fascinating organisms. Since 1995,
there has been an explosion of information available
from genome sequencing and related projects. The
first 3-D structure of the bacterial cytochrome bc,
complex has been determined, and more structural
information has been obtained for light-harvesting
and reaction center membrane-protein complexes.
Site-directed modifications of light-harvesting and
reaction center complexes have been correlated with
altered spectroscopic properties, even on a femtosec-
ond timescale. Spectroscopic methods in general have
advanced considerably since the last volume in 1995;
an important example is the development of single
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molecule approaches. New theoretical frameworks
have had to keep pace with such technical develop-
ments. Through the use of atomic force microscopy
it has been possible to examine the organization of
clusters of individual light-harvesting and reaction
center complexes in their native membranes. We are
now beginning to see how the properties of native and
modified photosynthetic complexes can be harnessed
on the nanoscale for the design of biologically-in-
spired energy and electron transfer devices. In addi-
tion to these advances, we are reminded that many
new phototrophic bacteria are still being discovered,
and although it has been 45 years since the first book
on these bacteria appeared, there is much that we do
not know or understand. Recent publications indicate
that purple phototrophic bacteria are ubiquitous on
Earth, and raise questions about their contributions to
global cycles of elements. Certainly, the extraordinary
metabolic versatility of the purple bacteria, and their
amenability to investigation by genetic, biochemical
and biophysical techniques, will ensure that despite
the inevitably cyclical and variable nature of science
funding, there will always be compelling reasons to
carry out research on the purple bacteria.

Since 1995, it has become ever easier to obtain
information online, and it could be argued that the
need for a book on this topic is not as compelling
as it might have been thirty years ago. However,
there is still much value in having a hard copy of
the diverse collection of information represented by
the 48 chapters of this book, compiled at this point
in time and which can be held in the hand. We have
attempted to impart some coherence to this project, a
process helped by using the organization of the 1995
volume as a starting point. The editors have adopted
a pragmatic approach to the issue of taxonomy and,
in the light of the ever-changing nature of specific
bacterial names, a rigid policy of using only the
most recent ones has not been enforced. Thus, RhAo-
dopseudomonas acidophila is now Rhodoblastus
acidophilus, for example, but the former name still
predominates in the book. Helpful lists of purple
phototrophic bacteria, as well as lists of genes, en-
zymes, pathways, and many more attributes of these
bacteria, appear throughout this book. In addition, a
section is included at the end of the present volume
on new applications and techniques, with the hope
that perhaps some of these will form the basis of a



fifth book, several years from now. This new volume
is intended to be a resource for present and future
researchers in the fields of ecology, microbiology,
biochemistry and biophysics, some of whom might be
interested in harnessing the potential of these bacteria
as cell factories, or for bioremediation, nanotechnol-
ogy or solar energy research. We hope that this book
will help to attract a new generation of scientists to
this field. We thank the authors of all the chapters
for entering into the spirit of this project, which is
intended to create a lasting work of reference, and
a milestone in the field, a staging post on a journey
that still has a long way to run.

We are grateful to various individuals who have of-
fered advice, including Govindjee, (the Series Editor),
John Golbeck (Editor of the book on Photosystem 1,
Volume 24 in the Series), Robert Blankenship (one
of the Editors of Volume 2 in the Series) and Hugo
Scheer (one of the Editors of Volume 25 that fo-
cused on Chlorophylls and Bacteriochlophylls), but
above all we thank Larry Orr, whose guidance has
underpinned the progress of this book. Finally the
editors thank their respective families and members
of'their laboratories for their patience throughout the
editing process.
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