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acetyl CoA carboxylase 50, 147, 148, 192 ARC6 156, 161
actin microfilaments 162, 167-168 asparagine 143
acyl-tRNA synthetase 59, 97 aspartate 139, 140
adenine 37 ATP 69, 70-72
adenylate transporter 102 ATP synthase 43, 54, 65, 70-72, 73
ADP glucose 131 auxin 20, 23, 176
Agrobacterium tumifaciens 179-182
airspaces 169 Bacillus antharcis 193
alanine 139 Bacillus thuringiensis 188
ALB3 92, 118 bacterial cell division 155
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algae 1, 5, 7, 35, 37, 40, 51 binary fission 6, 11, 154
algae — green 2, 6, 7, 42, 51 biolistics 179-182, 185
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amino acid biosynthesis 137-144 blue light 120, 167
amino acids 81 broken circles 32
ammonium ions (NHJ) 105, 137, 138 bryophytes 9
amylase 132, 133-135 Bt toxin 188-189
amylopectin 20, 21, 133 bundle sheath cells 172, 173
amyloplast 19-23, 27, 130, 131, 133,

135, 156, 171 C; photosynthesis 75, 172
amyloplast differerentiation 176 C, photosynthesis 16, 80, 101, 172-174
amylose 20, 133 C,4 photosynthesis — single cell 174
angiosperms 1, 2, 9, 12, 23, 29, 50, 185 cacti 26-27
antenna complex 23, 63, 66, 72, 117, calcium ions (Ca”) 104

122, 129 calvin cycle 75, 76, 130, 132
anthocyanin 23 capsanthin 24
anthrax 193 capsorubin 24
antibiotic resistance genes 186 carbon dioxide (CO,) 61, 76, 172
Apicomplexa 51 carbon dioxide (CO,) fixation 75-80
apicoplast 51 carbonic anhydrase 97-98
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carotene 23
carotene-o 24
carotene-f3 23, 24, 152, 192
carotenoid biosynthesis 150-152
carotenoids 23, 24, 27, 126, 129, 192
carrot 24, 41, 183, 189
CASTOR 175
catenanes 33
cell suspension cultures 183
cellulose 61
chaperone 77, 84, 85, 86
Chenopodiaceae 174
chloramphenicol 126
Chlorella 42, 51
chlorophyll 1, 3, 23, 28, 29, 62-67, 116, 126
chlorophyll a 62, 63, 114, 115, 116, 118
chlorophyll b 62, 63, 114, 115, 116, 118
chlorophyll synthesis 53, 113-117, 120
chlorophyll synthesis — Light 114, 115
chlorophyllide 29
chlorophytes 1, 2
chloroplast 1, 2, 13-18, 36, 107, 170
chloroplast accumulation response 165
chloroplast avoidance response 165
chloroplast development 29, 88,
108, 129
chloroplast development — light 107,
117-120
chloroplast differentiation 107
chloroplast population 155
cholera 194
chorismate 142, 143
chromoplast 23-25, 29, 130, 150,
159, 164, 171
CHUPI protein 167
citrus fruit 171
Clostridium tetani 193
columella cells 22, 133, 176
copper ions (Cu>*) 104
copy number 37
co-translational import 59, 124
cotton 183
cotyledons 19, 107
cre-lox recombinase 186
cryptochrome 120-121
cryptophytes 8
Cuscuta 50
cyanobacteria 3, 4, 5, 8, 40, 95
cysteine 144-147
cytidine 37
cytochrome bssg 122

cytochrome b f complex 43, 65, 68,
69, 72, 123

cytochrome f 123

cytokinesis 11

cytokinin 20, 171

cytoskeleton 12, 161

D1 protein 59, 65, 67-68, 120, 122, 123, 124
D2 protein 65, 67-68, 120, 122

DAPI (4, 6-diamidino-2-phenyl indole) 35
diacylglycerol 112

dicistronic 54

dinoflagellate 8, 51

disulphide bond 145

DNA 164

DNA binding proteins 35

DNA gyrase 35

DNA polymerase 35

DNA replication 33

drought stress 189

dual targeting 83, 97

editosome 56
egg cell 12
elaioplast 25-27
electron transfer 67-70
electrostatic interaction 110
elongation factor 59
embryophytes 1
endoplasmic reticulum 83, 89, 112,
150, 185
endosperm 19, 21, 27, 133
endosymbiosis 3, 5, 6, 9, 31
endosymbiosis — secondary 5, 7, 8
envelope lumen 81
envelope membrane — inner 34, 81, 100, 112,
113, 115
envelope membrane — outer 16, 81, 85, 99
envelope proteins — outer 99
environmental containment
of transgenes 185
epidermis 15
Epifagus 50
epigenetic effects 185
epinasty of synthesis (CES) 123
EPSP synthase 142, 143, 187-188
ethidium bromide 32, 33
ethylene 147
etioplast 29-30, 107, 108, 115, 171
eukaryotic Cell 3
evolution 2, 7
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fatty acid biosynthesis 50, 148

fatty acid synthetase (FAS) 147-150

ferns 1

ferredoxin 69-70, 135, 138

ferretin 103

ferrodoxin- NAD(P)+ oxidoreductase
(FNR) 87

fibrillin 25, 26-27

fibrils 24, 25

fleshy fruit 23, 24, 171

fluorescence 67

fructose 2—6 bisphosphate 131

fructose 6-phosphate 76, 131, 132

FtsZ 155-157, 158, 160

galactolipids 112

gene silencing 185

genetic hybrid 43

genome copy number 183

germination 107

germination — epigeal 107

germination — hypogeal 107

gerontoplast 28-29, 171

gibberellin 133, 171

glaucophytes 6, 7

GLK genes 172

glucose 101, 132

glucose 6-phosphate 133, 134, 136

glutamate 114, 138, 139

glutamine:oxoglutarateaminotransferase
(Fd-GOGAT) 138, 139

glutamine synthetase (GS) 101, 138, 139

glutamyl tRNA 53

glutathione 121, 146-147

glycine 143

glycine betaine 189190

glycerolipids 149150

glycosylation 98, 185, 193

glyphosate 142, 187

Golgi bodies 98, 185

grana 12, 29, 111

granal lamellae 109

granal stack 17, 72, 109, 110

gravitropism 23

gravity sensing 22

green fluorescent protein (GFP) 12, 28, 34,
35, 98, 161, 163, 168, 179

GTP 86

GTPase 112

guanidine 37

guard cell 15

gun mutants 115, 126
GUNI 127, 128
gymnosperms 1, 2,9, 13, 115

haem 50, 114, 115

haptophytes 8

heavy metals 190

herbicide resistance 186

heterokonts 8

histidine 142

homologous recombination 37,
181, 183

homoplasmy 182, 185

hornworts 1

hydrogen peroxide 129

hypocotyl cells 163, 164

insect pest resistance 188

intron 54-56

inverted repeat 3740, 41, 42, 50, 58
ion transport 99

iron ions (Fe>") 103

iron—sulphur complex 65, 69, 146, 147
isoleucine 139-141

isoprenoid 26-27

JACI 167
Kranz anatomy 172

large single copy (LSC) 37, 41

leaf hair cells 162, 163

leaf primordia 107

Leguminosae 40

leucine 141

leucoplast 27-28, 130, 159, 162, 171, 174

LHCI 69

LHCII 74-75, 117

LHCII kinase 75

light capture 6267

light harvesting chlorophyll binding
proteins (LHC) 63, 65, 66, 83, 92, 118, 126

lignin 143

linocomycin 126

lipid 26-27, 81, 95, 147-150

lipid synthesis 111-112, 122, 144, 173

lipidation 193

liverwort 1, 2, 37

Lolium temulentum 29

LOV domain 167

lutein 63, 152, 192
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lycopene 23, 24, 152, 192
lycophytes 2

Lymes disease 2

Lynne Margulis 3

lysine 139-141

magnesium ions (Mg?") 103, 116

maize (Zea mays) 16, 172

maltose 102, 132, 135

manganese ions (Mn>") 67, 104

marigold (Tagetes) 25

maternal inheritance 12

mechanosensing proteins 165

mercury 190

meristem 1011, 153

mesophyll cell 13-15, 16, 34, 36, 154, 156,
166, 176-177

metabolic engineering 190

metabolite transport 99

methionine 139-141, 145, 146, 147

Mg-protoporphyrin IX 114, 126, 128

Min genes 42, 51, 155

mitochondrion 71, 80, 83, 87, 97,
144, 165

molecular farming 193-194

monilophytes 2, 9

monocistronic 54, 55

monoterpenes 150

mosses 1, 2

multigenomic 33

mutation rate 37

myosin motor protein 162, 167

NADPH 65, 69-70, 135-137

naladixic acid 126

neoxanthin 63, 118

nitrate ions (NO3 ™) 137-138

nitrate reductase 137, 138

nitrite ions (NO, ™) 105, 138

nitrite reductase 137, 138

nitrogen assimilation 99, 137-144

non-green plastid 27, 130, 134, 136,
150, 162, 164

norflurazon 126

nuclear genome 42, 179

nuclear membrane 164

nuclear transcription factors 172

nuclear transformation 183

nucleoid 34, 36, 89, 108, 185

nucleolus 11

nucleus 11, 12, 14, 83, 163, 164

Index

operon 185, 188

osmoprotectant 189—190

oxidative pentose phosphate pathway
(OPPP) 135-137

oxygen 68

oxygen evolving complex (OEC) 68, 90,
104, 172

oxygenase 172

P680 67

P700 67, 69

PDV1 157

PDV2 157

pea (Pisum sativum) 19

pelargonium 50

pentatricopeptide repeat protein (PPR) 57

peptidoglycan 6

pericarp cells 162

peri-nuclear array 164

peroxisome 67, 143, 165

petal 23, 27, 171

phagotrophy 3, 5

phenylalanine 142, 143

pheophytin 67, 68

phosphate translocator 100-101

phosphinothricin 188

phosphenolpyruvate 101

phosphoenolpyruvate (PEP) carboxylase
101, 172

phosphoglycolate 80

photoinhibition 123, 125

photolysis 67-68

photomorphogenesis 118

photoreceptor 118

photorespiration 80, 99, 101, 139

photosynthesis 1, 7, 50, 191, 61-80

photosynthetic bacteria 61, 115

photosynthetic proteins 43

photosystem 1 43, 62-67, 69, 72, 73, 90

photosystem II 43, 6267, 72-74, 90, 122,
124,172

photosystem 1I repair cycle 74, 123-125

phototropic growth 167

phototropin 167

phycobilosomes 4

phycocyanin 3

phycoerythrin 3

phylloquinone 150

phytochrome 108, 118-120

phytoene 23

phytoene desaturase 25, 152
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phytoene synthase 25, 152

phytol 28

phytoremediation 190

pine 50

plant pathogens 190

plants — flowering 1

plants — land 1, 2, 6, 37

plants — lower 1, 115

plants — parasitic 50

Plasmodium 51

plastid biotechnology 178-194

plastid compartment size 178

plastid differentiation 153, 169, 170

plastid dividing ring (PD) 155-157, 160

plastid division 36, 51, 107, 154, 156, 160

plastid DNA 4, 32-38, 126, 180, 185

plastid envelope 10, 21, 88, 90, 93, 99, 112,
132, 145, 155, 156-157, 160, 168

plastid envelope binding protein (PEND)
34, 35

plastid gene expression 120-122,
126-127, 128

plastid genome 3, 31, 34, 38-40, 41, 42,
44-49, 179

plastid genome sequence 37

plastid import 81-105

plastid inheritance 12

plastid metabolism 130-152

plastid morphology 159-165

plastid movement 165-169

plastid nucleoids 34-37

plastid proteome 95-98

plastid transcription kinase (PTK) 121

plastid transformation 178-194

plastocyanin 65, 68, 69, 89, 90

plastoglobuli 16, 18, 26, 27, 28, 29

plastoquinone 27, 65, 68-69, 74, 121, 127, 150

plastoskeleton 161

pollen 12, 26-27, 185

POLLUX 175

polycistronic 53-54, 55

polyploid 34

polyprotein 94

poplar 183

porphyrin 116

potato (Solanum tuberosum) 21, 171, 183

porin 100

post-translational modification 185

prokaryote 3

prolamellar body 29-30, 115

proline 143
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proplastid 10-13, 19, 36, 106, 107,
153, 170, 185
protein degradation 43
protein turnover 122
proteinoplast 27, 28
proteome 35, 41, 171, 173, 178
protochlorophyllide 29, 115
protochlorophyllide oxidoreductase (POR)
29, 114, 115, 120
pulse-field gel electrophoresis (PFGE) 32
pumpkin 171

Qa 68
Qp 68

rDNA 54

reaction centre 66

reactive oxygen species 127

recombinant proteins 98

recombinase — RecA 181

recombination 33, 37, 40, 180

red light 118

redox 87

redox control 121-122, 135

reductive pentose phosphate pathway
(RPPP) 130

resonance 59

retinal 152

ribosomal — plastid specific proteins 58

ribosomes 4, 6, 10, 18, 37, 43, 57-60,
85, 164

ribosomes — membrane bound 59

ribulose bisphosphate (RuBP) 76, 78, 79

RNA 164

RNA binding proteins 52, 55, 57

RNA editing 56

RNA polymerase 35, 51, 53, 120, 121

RNA polymerase — NEP 52-53

RNA polymerase — PEP 50, 52

RNA processing 43, 53-57

RNA processing proteins 52

RNA splicing 54-56

RNA stability 56

RNA transplicing 56

root 27, 137, 163

root meristem 12

root plastid 27, 28, 130, 164, 174-176

rRNA 40, 43

RUBISCO (ribulose-1,5 bisphosphate
carboxylase/oxygenase) 18, 28, 43, 75, 76,
126, 172, 191
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RUBISCO activase 78

RUBISCO large subunit (LSU) 43, 54,
77-78

RUBISCO small subunit (SSU) 43,
77-78, 83

salinity stress 189

sec pathway 90-91, 93, 124

secondary pigments 63

seed dispersal 23

segregation 11-12

selectable marker gene 180, 182

senescence 28

serine 143

shikimate pathway 142, 143

shoot apical meristem 10, 11, 107

shuttle vectors 186

sigma factors 52, 120, 121

signalling 107, 131

signalling — plastid to nuclear 108,
125-129, 165

signalling — redox 68, 127, 128

signalling — anterograde 125

signalling — retrograde 125, 126-127, 128

small single copy (SSC) 37, 41

solanin 171

somatic embryos 183

source-sink 135

soybean 32, 183

spectinomycin 180, 182

starch 18, 20-22, 76, 79, 102, 132

starch branching enzyme 132, 133

starch breakdown 133

starch granule 19, 20-22, 29

starch synthase 10, 83, 131, 132

starch synthesis 130-135

state I — state I transition 75, 121

statolith 22, 23, 176

stomata 15, 167

stop-transfer domain 89

stroma 16, 17, 18, 93

stromal lamellae 17, 18, 109, 110, 111

stromal processing peptidase (SPP)
85, 87, 89, 118, 188, 94

stromal signal recognition particle (SRP)
92,93, 118

stromule 28, 99, 162-165, 175

sucrose 76, 79, 102, 132

sucrose synthesis 130135

sugar beet (Beta vulgaris) 131

sugar cane (Saccharum officinarum) 131, 172

sulphate ions (SO4>7) 105, 144, 145
sulphate transporter 144
sulphide ions (S*7) 144, 146
sulphite ions (SOs>7) 144, 145
sulphite reductase 35
sulpholipids 144, 145

sulphur dioxide 144

sulphur metabolism 99, 144-147
sunflower (Helianthus annuus) 191
superoxide dismutase 104
symbiotic fungi 175

Synechocystis 4, 40, 95, 96

tapetal cells 26-27

tat pathway 26-27, 90, 91-92, 93

T-DNA 179

temperature stress 189

tetracistronic 54

tetrapyrrole 113, 173

thioredoxin 70, 71, 135, 145

threonine 139-141

thylakoid lumen 18, 68-69, 70, 86,
89, 90, 93

thylakoid membrane 4, 5, 10, 11,
16-18, 24, 25, 26-27, 28, 29, 30,
57, 58, 59, 62, 65, 72-75, 89, 93,
109-113, 172

thylakoid membrane synthesis 113

thylakoid membrane targeting sequence 92

thylakoid processing peptidase (TPP) 90, 91,
93, 94

thylakoid protein complex assembly
122-125

thymidine 37

Tic complex 84, 85, 118

Tic Toc import systems 95, 179

Ti-plasmid 179

tobacco (Nicotiana Tabacum) 12, 34,
164, 182

Toc Complex 84, 85, 118

Toc Isoforms 88

TOCT75 95, 96

tocopherol 27, 150

tomato 23, 24, 152, 162, 171, 183

tonoplast 15, 155

topoisomerase 35

toxoplasma 51

transcription 43, 51-53

transcription factor 120

transcription factor — ABI4 127

transgene 179
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transit peptide 82-83, 90, 94, 96, 97

transit peptide subfragment degrading
enzyme 87

translation 43, 57-60, 126

translocon 84-87

transport proteins 99

trehalose 189

triose phosphate 79, 131, 132

triose phosphate transporter (TPT)
100-101, 131, 132

tRNA 43, 54, 59

tryptophan 142, 143

tubulin 155

tyrosine 142, 143

UDP-glucose 131
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vaccine production 193-194
vacuole 13, 15, 23, 155
valine 141

van der Waals’ force 110

203

vesicles 112-113, 117, 118, 162, 164

violoxanthin 23, 63, 118
vitamin A 24, 192

vitamin K 69

wheat (Triticum aestivum) 14
xanthophyll 152

ycf genes 50

zeaxanthin 23, 192
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