Contents

1 Imtroduction. ....... ... ... .. .. .. i, 1

2 Historical Developments of Cell and Tissue

Culture Techniques. . . ... .. e e e e e 7
3 CallusCultures . ....... ... ... .o ittt 13
3.1 Establishment of a Primary Culture from Explants
of the Secondary Phloem of the CarrotRoot. ... .............. 16
3.2 FermenterCultures ...................... e 19
3.3 Immobilized CellCultures ......... ... ... . ... ... .. ... 21
34 NutrientMedia........................... e 22
3.5 Evalvationof Experiments ................. ... ..., 28
3.6 Maintenance of Strains, Cryopreservation ................... 29
3.7 Some Physiological, Biochemical,
and Histological Aspects. ..................... .. in..t. 31
4 Cell Suspension Cultures . .................. e 43
4.1 Methods to Establish a Cell Suspension .......... e 43
4.2 Cell Population Dynamics. . ..............c.ooviininnn.... 46
5 Protoplast Cultures. ............ i 51
5.1 Production of Protoplasts . .................. ... ... ... 54
5.2 Protoplast Fusion........... e 57
6 Haploid Techniques. ... ........ ... ... ............. ... R 61
6.1 Application Possibilities .. .................... ... ... L 61
6.2 Physiological and Histological Background . .. ............... 64
6.3 Methods for Practical Application. .. ............ e 67
64 HaploidPlants........................ e 70
vii

Bibliografische Informationen digitalisiert durch EQI HLE
http://d-nb.info/991657063 f\B‘LI THE|


http://d-nb.info/991657063

Contents

Plant Propagation—Meristem Cultures,

Somatic Embryogenesis .. ........ .. ... ... ... ... . L. 75
7.1  General Remarks, and Meristem Cultures............. e 75
7.2 Protocols of Some Propagation Systems . . ................. 83
7.2.1  In vitro Propagation of Cymbidium . ............... 83
7.2.2  Meristem Cultures of Raspberries . .. .............. 86
7.2.3  Invitro Propagation of Anthurium. .. .............. 89
7.3  Somatic Embryogenesis............... ... ..o il 9
7.3.1  Basics of Somatic Embryogenesis. ................ 95
7.3.2  Ontogenesis of CompetentCells .. ................ 106
7.3.3  Genetic Aspects—DNA Organization.............. 107
7.3.4  The Phytohormone System . ..................... 113
7.3.5 TheProteinSystem ............................ 118
736 CeliCycleStudies .......... ... ..., 127
7.4  Practical Application of Somatic Embryogenesis ............ 130
7.5 Arificial Seeds. . ....... ... . oL il 134
7.6 EmbryoRescue .......... .. ... i, 135
Some Endogenous and Exogenous Factors
inCellCultureSystems ...................c.ciiiiiiia... 139
8.1 EndogenousFactors................ .. ... . .. it 140
811  GeneticInfluences.............. ... ... ........ 140
8.1.2  Physiological Status of “Mother Tissue”............ 140
8.1.3  Growth Conditions of the “Mother Plant”. . . .. e 143
82 ExogenousFactors................ ..., 145
821 GrowthRegulators............................. 146
822 Nutritional Factors............................. 148
83  PhysicalFactors................coiiiiinnennens... 158
PrimaryMetabolism. ............... ... .. ... ... . ... 161
9.1 CarbonMetabolism ..............i.cooiiiiiiiiiiiii., 161
9.2 NitrogenMetabolism.............. ..., 176
Secondary Metabolism.......................... e 181
101 Introduction.............. .ot 181
10.2 Mechanism of Production of Secondary Metabolites . ........ 183
10.3 Historical Background. ... .......... ... ... ... i 186
104 Plant Cell Cultures and Pharmaceuticals, and Other
Biologically Active Compounds ....................... .. 190
10.4.1 Antitumor Compounds. . . ..............c.connn.. 194
10.4.2 Anthocyanin Production ........................ 199
10.5 Strategies for Improvement of Metabolite Production. . . .. .... 202
10.5.1 Addition of Precursors,
and Biotransformations .. ........... ... ... 203

10.5.2 Immobilizationof Cells. .................... ... 205



Contents

10.5.3 Differentiation and Secondary

Metabolite Production . .. ......................
1054 Ehicitation. . ........ ..ot iiieiininenennnn
106 OrganCultures............oveinitneniinnenennnunnn
10.6.1 ShootCultures . ............cc.oniiieinaenaunn.
1062 RootCultures............ ... oiiiiieneninn.
10.7  Genetic Engineering of Secondary Metabolites ............
10.8  Membrane Transport and Accumulation
of Secondary Metabolites .............................
109 BioreactorS. ... .......ovouiiirein i i ieineannnnn
10.9.1 Technical Aspects of Bioreactor Systems . .........
1010 Prospects . ...... ..ot e
11 Phytohormones and Growth Regulators ................... ..
12 Cell Division, Cell Growth, Cell Differentiation ................
13 Genetic Problems and Gene Technelogy. .. .. ..................
13.1 Somaclonal Variations . .. ...................iiuiin...
13.1.1 Ploidy Stability. ........ ... ... ...
13.1.2 Some More Somaclonal Variations ...............
132 GeneTechnology........... ... .. it
13.2.1 Transformation Techniques . ....................
13.2.2 Selectable MarkerGenes . ......................
13.23 PB-Glucuronidase (GUS)........................
13.2.4 Antibiotics Resistance Genes. . . .................
13.2.5 Elimination of MarkerGenes. ...................
13.2.6 Agrobacterium-Mediated Transformation
in Dicotyledonous Plants . .. ....................
13.2.7 Agrobacterium-Mediated Transformation
in Monocotyledonous Plants .. . .................
14 Summary of Some Physiological Aspects in the
Development of Plant Cell and Tissue Culture . ................
15 Summary: Applications of Plant Cell and Tissue
Culture Systems. . . . .......... ... ... .. i
References . ......... ... ...t i,

ix



	IDN:991657063 ONIX:04 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3

	Bibliografische Informationen
	http://d-nb.info/991657063



