Contents

Preface

I.INTRODUCTION

The History of Phytochrome

Masak: Furuya

II. PROBLEMS AND PROSPECTS OF
MOLECULAR APPROACHES

How Useful are Molecular Techniques in Addressing
Physiological Problems in Photomorphogenesis?
Winslow R. Briggs

Molecular Biology of Phytochrome
Peter H. Quail, C. Gatz, H.P. Hershey, A.M. Jones
J.L. Lissemore, B.M. Parks, R.A. Sharrock, R.F. Barker,
K. Idler, M.G. Murray, M. Koornneef and R.E. Kendrick

Photocontrol of Gene Expression
Elaine M. Tobin

Structure-Function Studies on Avena Phytochrome
J. C. Lagartas, Y.S. Wong, T.R. Berkelman, D.G. Kidd
and R.W. McMichael, Jr.

Structure-Function Relationship of Pea Phytochrome as
Deduced from Amino-Terminal Sequence Analysis of
Phytochrome Chromopeptides

Kotaro T. Yamamoto

Phytochrome from Green Avena
Lee H. Pratt and Marie-Michele Cordonnier

Application of Monoclonal Antibodies to Phytochrome Studies
Akira Nagatani, Peter J. Lumsden, Koji Konom: and
Hiroshi Abe

1x

11

23

39

a1

63

83

95



vi ) - Contents

III. PROBLEMS AND PROSPECTS IN SPECTROPHOTO-
METRICAL AND BIOPHYSICAL APPROACHES

1. Phototransformation Pathway of ‘‘Native’’ Pea Phytochrome
Yasunor: Inoue 117

2. Biochemistry of the Phytochrome Chromophore

Wholfhart Riidiger 127
3. Structure-Function Relationship of the Phytochrome
Chromophore
Pill-Soon Song and ITwao Yamazaki 139

4. Theoretical Approaches to Photoreversible Spectral
Changes of Phytochrome Chromophore
Hideo Suzuki, Tohru Sugimoto and Etsuro Ito 157

5. Small-Angle X-Ray Scattering, A Useful Tool for Studying
the Structure of Phytochrome

Satoru Tokutomi, Mikio Kataoka and Fumio Tokunaga 167
6. Dichroic Orientation of Phytochrome-Theories and
Experiments
Christer Sundquist and Hiro-o Hamaguchi 179

1IV. PROBLEMS AND PROSPECTS OF
PHYSIOLOGICAL APPROACHES

1. Phytochrome Interactions with Purified Organelles

Stanley J. Roux 193
2. Properties of Membrane-Associated Phytochrome in Peas

Katsushi Manabe 209
3. Photocontrol of Ion Fluxes and Membrane Properties in Plants

Richard E. Kendrick and Margreet E. Bossen 215
4. Phytochrome Control of Intracellular Movement

Wolfgang Haupt 225
5. Photo- and Polarotropism in Fern Protonemata

Masamitsu Wada and Akeo Kadota 239

6. Application of the Dimeric Model of Phytochrome Action
to High Irradiance Responses
William J. VanDer Woude 249

7. Roles of Phytochrome in Photoperiodic Floral Induction
Daphne Vince-Prue and Atsushi Takimoto 259



Contents . ' vii

V. PROBLEMS AND PROSPECTS OF
PHOTOMORPHOGENETIC STUDIES

1. Primary Action of Phytochrome
Eberhard Schéfer 279

2. Phytochrome Action in the Light-Grown Plant
Harry Smith and Garry Whitelam 289

3. Blue Light Responses of Phycomyces
Edward D. Lipson 305

4. Problems and Prospects of Blue and Ultraviolet Light Effects
Horst Senger and Edward D. Lipson 315

5. Future Strategy in Photomorphogenesis
Hans Mohr 333

Index 349



