A

ADPGlc, see ADPglucose
pyrophosphorylase
ADPglucose
synthesis
glycogen, 125
pathway in vivo, 34-37
role, 39-40
ADPglucose pyrophosphorylase
amyloplasts, 118-119
amyloplasts transport, 119-120
antisense, 129-130
cloning, 59-68
cold storage and, 136
genomic DNA, 73-74
higher plant subunits, 50-51
hydrophobic cluster analysis, 68-72
localization, 123-124, 143
regulation, 46-47, 145-148
sink strength, 136
structure-function, 49-50
substrate binding sites, 5159
subunit structure, 47-49
synthesis
pathway, 43-46
regulation, 131-134
role, 35-38
transcription, 72-73
Agrobacterium tumefaciens, 126
Allergens, 32
Amylase
conservation, 102-103
mechanisms, 159-160
starch degradation, 153-154
a-Amylase, 157-158
B-Amylase, 157
Amylograph, Brabender, 167

INDEX

a-Amylolysis, 156
Amylopectin
branching enzymes, 95
Chlamydomonas reinhardth, 85-86
granule bound synthases, 79
granules, 13, 16, 20-23
molecule size, 164
orientation, 28
SSS in, 76-77
structure, 23-25
Amyloplasts
biosynthesis
analysis, 116-117
characterization, 115-116
carbon transport, 119-124
cell fractionation, 117-119
Amylose
branching enzymes, 93-95
Chlamydomonas reinhardth, 85-86
granules, 13, 16, 20-23
molecule size, 164
orientation, 28
processing, 169-170
Amylotylic enzymes, 135-136
Antisense, 129-130
Apical kernels, 38-39
Arabidopsis thaliana
branching enzymes, 100
as starch model, 10
Autocatalysis, 140

B

Baking products, 165
Biosynthesis
:ADPglucose, 34-37

— alternative pathways, 37-38

amyloplasts, 115-116

195



196 INDEX

Biosynthesis (continued)
CAM plants, 150-152
complete pathway, 111-113
enzymes, limiting, 134-135
glg C and, 131-134
immunocytochemical studies, 116-117
leaves, 148
manipulation, 135-136
microscopy, 116-117
rate, 38-39
studies, 33-34

Birefringence, 27-28

Brabender amylograph, 167

Branching enzymes
assay, 89, 91-92
characterization, 89
C, plants, 150
genes, 95-98
mode of action, 93-95
purification, 92-93
structure-function, 101-103

Branching-linkage assay, 91-92

Brush border, 158

Bil gene, 120

Bundle sheath, 150

C

Callus, 128
Calorimetry, differential scanning, 167-168
CAM plants, 150-152
Carbohydrate metabolism, 144-145
Carbon transport, 119-124
Caryopsis
defination, 1-2
development, 7
Cassava, 99
Cauliflower mosaic virus S25, 128
Cell fractionation, 117-119
Cellulose, 158
Chlamydomonas reinhardth
mutants, 85-87
as starch model, 11
Chloroplasts
ADPGic PPase, 145-148
characterization, 115
phosphoglucose isomerase mutants, 146
starch degradation outside, 156-157
as transporting organelle, 143-144
C; plants, 148-150

Crosslinking, 168
Cyanobacteria, 6

D

Debranching enzymes
degradation, 154-155
granule formation, 110-111
Degradation
amylase, 153-154
debranching enzymes, 154-155
outside chloroplast, 156-157
pathway, 155-156
phosphorylase, 153-154
Dextrins, 158, 169
Differential scanning calorimetry, 167-168
Digestion, human, 157-158
Dissociation, 9
DNA
ADPGIc, 73-74
exogenous
characterization, 125-126
Ti-plasmid, 126-128

E
Escherichia coli, 43

F

Floridean starch, 5-6
Fructans, S

G

GBSS, see Granule-bound starch synthase
Gelatinization, 165168
Gene disruption, 10
Genetic engineering, 125-126
glg C gene, 132-134
Glucans

reserve, S5

starch degradation, 153
Glucose-6-P dihydroxyacetone-P, 120
Glucose 6-phosphate, 30-31
Glucose transport, 159
a-1,4-Glucosidic linkages, 33-34
Glycogen

characterization, 6

synthesis, 125



Glycogen synthase, 100
characterization, 107-108
sequences, 85

Glycogen-synthesizing enzymes, 110

Grains, see Caryopsis

Granule-bound starch synthases
antisense, 129
characterization, 78-81, 111-113

Granules
amylopectin, 13, 16, 20-23
amylose, 13, 16, 20-23
dried, 165
formation, 110-111
lipids in, 30
minor constituents, 30
orientation, 27-29
phosphorus in, 30
proteins in, 31-32
starch synthases bound, 78-81
structure, 13

Grasses, 2

Green algae, 4

H

HCA, see Hydrophobic cluster analysis

Hexose-P, 122
Hydrophobic cluster analysis, 68-72
J

Jumping genes, 7

K

Kernels, see Caryopsis

L

Laminarin, 5

Leaves, 3—4, 148
Legumes, 2

Light microscopy, 167
Lintnerized starch, 168
Lipids, 30

Lysine, 53-55

M

Maize
biosynthesis rate, 38-39, 135

INDEX

branching enzymes in, 92-93
enzymes, 47-48
SSS in, 76-77
as starch model, 7-9
starch synthases, 80-81
waxy gene, 82
Male sterility, 131
Mannans, 5
Mesophyll, 150
Metabolic pathway
altering, 125-126
vectors, 126-127
Metabolism
Arabidopsis thaliana model, 10
carbohydrate, 144-145
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Chlamydomonas reinhardth model, 11

maize model, 7-9
model comparisons, 6~7
potato model, 9-10
snapdragon model, 10-11
wheat model, 67
Microscopy, 167
Microvilli, 158
Mouth-feel, 165

N

Naegeli starch, 168
Neutralization, 95-96
Nomenclature, 29

o

Organelles
expression specific to, 128-129
transporting, 143-144

P

Pancreatic amylase, 158
Pasting behavior, 165-166
Peas
branching enzymes, 100-101
SSS in, 84-85

Phosphoglucose isomerase mutants, 146

3-Phospho-glycerate, 145-148
Phosphorus starch granules, 30
Phosphorylase

mechanisms, 159-160

starch degradation, 135-136, 153-154
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Phosphorylase-stimulation assay, 89
Photosynthesis cells, 139-140
Plants, see also specific species
C,. 148-150
regeneration, 128
starch degradation pathway, 155-156
transformation, 131-134
Polarimetry. 167
Polysaccharides. see also specific tvpes
degradation, 160
reserve, 4-6
Porin. 144
Potatoes
ADPGlc PPase. 48-49
branching enzymes, 98-99
branching enzymes in, 93
characteristics, 164
life cycle. 10
modification. 129
starch in, 3
as starch model, 9-10
Prepared foods. 165
Promoters, 128-129
Proteins
expression, 128-129
starch granules, 31-32
Protoplast transformation, 127-128
Pyridoxal phosphate, 53-55
Pyrophosphatase. 130

R

rbeS gene. 132
Reductive pentose phosphate pathway.
140-141. 142
Regeneration, 128
Reserve glucans, 5
Reserve polysaccharides. 4-6
Retrogradation. 20. 166
r gene, 100-101
Rhodobacter spheroides, 44
Rhodospirillum rubrum, 43
Rice
branching enzvmes, 99-100
SS8 in. 78
Roots, 3
RPPP, see Reductive pentose phosphate
pathway
rr gene, 134

INDEX

S

Salivary a-amylase, 158

Seeds. 1-2

Shear thinning, 165

Snapdragons, 10-11

Soluble starch synthases
characterization, 76
classification, 80-81
forms, 75-78

granule bound, see Granule-bound starch

synthase
starch biosynthesis, 111-113
waxy gene, 81-82, 84-85
Spinach leaf enzyme, 47-48
SSS. see Soluble starch synthase
Starch
biosynthesis
ADPglucose, 34-37
alternative pathways, 37-38
CAM plants, 150-152
complete pathway, 111-113
C, plants, 148-150
enzymes, limiting, 134-135
glg C and. 131-134
initiation, 107-110
leaves, 148
manipulation, 135-136
rate, 38-39
studies, 33-34
caryposis, 1-2
characterization, 1
degradation, 135-136
amylase. 153-154
debranching enzymes, 154-155
outside chloroplast, 156-157
pathway, 155-156
phosphorylase, 153-154
dextrins, 158
digestion, human, 157-158
granules
amylopectin. 13, 16, 20-23
amvlose, 13, 16, 20-23
dried. 165
formation, 110-111
lipids in, 30
minor constituents, 30
orientation, 27-29
phosphorus in, 30
proteins in, 31-32
structure, 13
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green algae, 4
industrial
analysis, 167-168
applications, 163-164
leaves, 3-4
lintnerized, 168
manufacturing, 164-166
metabolism
Arabidopsis thaliana model, 10
Chlamydomonas reinhardth model, 11
maize model, 7-9
model comparisons, 6-7
potato model, 9-10
snapdragon model, 10-11
wheat model, 6-7
methodology, 29
modification, 168—169
molecules, crosslinking, 168
Naegeli, 168
nomenclature, 29
photosynthesis cells, 139-140
polymers, biodegradable, 169-170
properties, 164~166
roots, 3
seeds, 1-2
soluble, see Soluble starch
storage tissues, 117
sweetener conversion, 169
synthesis
genetic engineering, 125-126,
130-131
vectors, 126-127
tubers, 3
Sterility, 131
Storage substance, 4
Storage tissues, 117
Sucrose synthesis, 148-150
Sugary 1
characterization, 110~111
debranching, 154-155
effects, 40
Sweetener conversion, 169
Swimming cells, 11

Syneresis, 166
Syrup production, 163-164

T

TCA, see Trichloroacetic acid
Ti-plasmid, 126-128
Tissue-specific expression, 128-129
Transgene, 126

Transporting organelles, 143-144
Trichloroacetic acid, 108

Triose-P isomerase, 120, 122
Triticale, 38

Tubers, 3

UDP-glucose
regulation, 125
role, 35-36, 39-40
UDPglucose:protein transglucosylase,
109-110
UPTG, see UDPglucose:protein
transglucosylase

v

Vegetative cells, 11
Viscosity, 165, 167

w

Waxy gene, 81-82, 84-85

Wheat
breeding, 131
characterization, 6-7
gene families, 59
glycemic response, 159
modification, 130-131
starch synthesis, 121

X
X-ray analysis cap, 167





