2

Contents

List of Contributors
General Preface
Preface to Volume 3

Integration of Pathways of Synthesis and Degradation of
Hexose Phosphates
T. AP REES
I. Introduction

II. Experimental Approach

III. Reductive Pentose Phosphate Pathway

IV. Gluconeogenesis

V. Oxidation of Hexose Phosphates

References '

myo-Inositol: Biosynthesis and Metabolism
FRANK A. LOEWUS AND MARY W. LOEWUS
I. General Considerations
II. Biosynthesis
III. Metabolism
IV. Concluding Remarks
References

L-Ascorbic Acid: Metabolism, Biosynthesis, Function
FRANK A. LOEWUS

I. General Considerations

xi

XI1il

XV

43
53
37
68
69

77



vi

II.
III.
IV.

V.

Metabolism
Biosynthesis
Function

Concluding Remarks
References

4 Sugar Nucleotide Transformations in Plants
DAVID SIDNEY FEINGOLD AND GAD AVIGAD

L.
1018
I1I.
Iv.
Ve
VL
VII.

VIII.

IX.
X.

Introduction

Activation of Monosaccharides—Kinases

Formation of Nucleotide Sugars

Degradation of Nucleotide Sugars

Nucleotide Sugar Epimerases

Biosynthesis of 6-Deoxyhexoses

De Novo Synthesis of Uronic Acids:
UDP-p-Glucose Dehydrogenase

De Novo Synthesis of UDP-p-Xylose:UDP-
D-Glucuronate Decarboxylase

Miscellaneous Nucleotide Sugars and Derivatives

Control of Nucleotide Sugar Synthesis and
Utilization

References

5 Branched-Chain Sugars: Occurrence and Biosynthesis
HANS GRISEBACH

L.
II.
I1I.
IV.

Introduction

D-Apiose

D-Hamamelose
Branched-Chain Inositols
References

6 Biosynthesis and Metabolism of Sucrose
TAKASHI AKAZAWA AND KAZUO OKAMOTO

I.
II.
I11.

Iv.

V.
VI.

Introduction

Biosynthesis of Sucrose

Sucrose as Photosynthate in C; Plants and C,
Plants

Sucrose Formation and Translocation in
Germinating Seeds

Invertase and Invertase Inhibitor

Inulins

References

Contents

82
88
93
94
95

102
109
113
129
132
141

146

151
156

158
159

171
173
189
194
196

199
200

211

212
216
217
218



Contents

7 Occurrence, Metabolism, and Function

of Oligosaccharides
OTTO KANDLER AND HERBERT HOPF
I. Introduction
II. Primary Oligosaccharides
III. Secondary Oligosaccharides
IV. Concluding Remarks
References

8 Translocation of Sucrose and Oligosaccharides

10

11

ROBERT T. GIAQUINTA
I. Introduction

II. Substances Translocated in the Phloem
III. Direction and Rates of Movement
IV. Structure of Functional Sieve Tubes
V. Mechanism of Long-Distance Transport
VI. Export Leaf Physiology

VII. Import Physiology

VIII. Regulation of Translocation at the Cellular Level
I[X. Summary and Unresolved Problems

References

Structure and Chemistry of the Starch Granule
W. BANKS AND D. D. MUIR
I. Occurrence and Isolation of Starch Granules
II. Physical Structure of the Granule
III. Disruption of the Granule
IV. The Biosynthesis of Starch Granules
V. Discussion
References

Starch Biosynthesis and Degradation
JACK PREISS AND CAROLYN LEVI
I. Introduction
II. Starch Biosynthesis
ITII. Starch Degradation
References

Conformation and Behavior of Polysaccharides
in Solution
DAVID A. BRANT

I. Introduction

vii

221
224
258
262
266

271
272
275
276
278
280
300
307
315
315

321
324
335
348
365
366

371
372
404
417

425



viii

II.
II1.
V.

Polysaccharide Conformational Analysis

Polysaccharide Solution Properties

Refined Chain Models for Some Dissolved
Polysaccharide Chains

References

12 Chemistry of Cell Wall Polysaccharides
GERALD O. ASPINALL

I.
/1 E8
I1I.
LV,
V.
VI.

VII.
VIII.
IX.
X.

Introduction

Cellulose

Noncellulosic B-p-Glucans

Pectic Substances

Arabinogalactans

Mannans, Glucomannans, and
Galactoglucomannans

Xylans

Xyloglucans

Glucuronomannans

Interpolymeric Linkages in the Cell Wall

References

13 Structure and Function of Plant Glycoproteins
DEREK T. A. LAMPORT

L.
II.
I1I.
IV.
V.

Introduction

Structure

Glycoprotein Function
Evolution of Glycoproteins
Glycoprotein Futurology
References

14 The Biosynthesis of Cellulose
J. ROSS COLVIN

I,
II.
II1.
IV.

V.
VL
VII.

Introduction

Structure of Cellulose

Biochemistry of Cellulose Biosynthesis

Physical Mechanisms of Cellulose Microfibril
Formation

Orientation of Cellulose Microfibrils

Unsolved Problems of Cellulose Biosynthesis

Retrospect and Prospect

References

Contents

431
442

457
469

473
477
478
480
486

489
490
493
493
494
497

501
505
524
533
535
536

544
546
549

555
562
564
567
567



Contents

15 Glycolipids

ALAN D. ELBEIN

I.
II.
I1I.
IV.
Vi
VL.
VII.

Introduction

Glycosyl Diglycerides

Cerebroside

Phytoglycolipids

Cardiac Glycosides and Heterosides

Steryl Glucosides and Acylated Steryl Glucosides
Lipid-Linked Saccharides

References

16 Biosynthesis of Cell Wall Polysaccharides
and Glycoproteins
MARY C. ERICSON AND ALAN D. ELBEIN

L.
II.
II1.
IV.

e
Va:

Index

Introduction

Pectic Substances

Hemicelluloses

Lipid-Linked Saccharides in Polysaccharide
Synthesis

Site of Synthesis of Matrix Polysaccharides

Glycoproteins of the Cell Wall

References

Contents of Other Volumes

ix

571
572
576
ST
578
578
583
586

589
591
596

602
603
605
613

617

639



