Protocol list

Monolayer culture
Use of standard disposable roller cultures 36
Growing cells in a bead bed reactor 40
Microcarrier culture 44

Suspension culture
Adaptation to suspension culture 49
Spinner flask culture 52
Growth of cells in continuous-flow culture 57

Immobilized cultures
MiniPERM Bioreactor® 60
Fixed porous bead (Siran) bed reactor 63

Cell freezing and quantitation of recovery
Culture preparation and freezing procedure 73
Recovery of cultures frozen in glass ampoules 74
The dye exclusion test 75
Estimation of colony-forming efficiency 76
Measuring vitality of reconstituted cells 77

Cell line authentication
Karyological procedure 80
Microscopic examination 81
Culture tests 82
Testing a culture for the presence of mycoplasma 83
Indirect test for mycoplasma 85
Examining a culture for morphological evidence of viral contamination
Preparation of double-stranded DNA templates for amplification 89
PCR amplification reaction for HIV 90
PCR amplification reaction for HBV 90
Gel electrophoresis 91
Electrophoretic transblotting 91
Labelling oligonucleotides 92
Pre-hybridization and hybridization 92
Chemiluminescent detection 92
Cell identification by Giemsa banding 94
Preparation of genomic DNA from cell lines 98

87

xiii



PROTOCOL LIST

Preparation of genomic DNA from cell lines using FTA™ paper 99
PCR amplification and STR typing of cell lines 100

Antimicrobials, phenol red, Hepes, and light

Xiv

Procedure for medium component toxicity testing 116

Fatty acids

Complexing fatty acids to albumin 119

Multicellular tumour spheroids (MCTS)

Initiation and cultivation of tumour spheroids in spinner flasks 128

Coating of 96-well plates or culture dishes with agarose 130

Cultivation of liquid-overlay tumour spheroid cultures in 96-well plates 131
Co-cultivation of MCTS and monocytes in liquid-overlay culture 134
Co-cultivation of MCTS and fibroblast aggregates in liquid-overlay culture 135
Co-cultivation of MCTS and endothelial cells 137

Co-cultivation of MCTS and endothelial cells on basal membrane 138

Experimental tissue modelling

Isolation and cultivation of different cell populations from oral mucosa 141

Tissue Engineering

Human dermal fibroblast (hDF) seeding within collagen sponges 163
Human dermal fibroblast (hDF) seeding within collagen lattices 164
Urothelial cell seeding on collagen sponges (30) 165

Phenytoin release from fibronectin mats 165

Slow release growth factor depot formation 167

Technical protocols for cytotoxicity and viability assays

Monolayer cloning 195

Clonogenicity in soft agar using a double layer agar system 196

Spheroid incubation 198

Volume growth delay 199

Clonogenic growth of disaggregated spheroids 199

Outgrowth as cell monolayer from intact spheroids 200

Preparation of microtitration plates 201

Protein determination of cell monolayers using methylene blue (59, 60) 202

Protein determination of cell monolayers using sulforhodamine B (SRB) (61, 62)

Protein determination of cell monolayers using Kenacid blue (63, 101) 203

Determination of amino acid incorporation into cell monolayers (39, 86) 204

Incorporation of [*HJnucleotides into DNA/RNA 205

Total DNA synthesis measured by [125I]Udr uptake (52) 205

Measurement of viable cell number using neutral red 206

Measurement of viable cell number using MTT (80) 207

Measurement of viable fresh human tumour and normal cell cytotoxicity by
differential staining cytotoxicity (DiSC) assay® 207

Measurement of intracellular ATP using luminescence (83 and personal
communication) 209

Measurement of viable cell number using XTT (81, 82) 210

FISH Probes

Probe labelling 223
Probe precipitation 223

202



PROTOCOL LIST

Chromosome preparation from lymphocytes 224

Chromosome preparation from cell lines 225

Fluorescence in situ hybridization: chromosome preparation 226
Target denaturation 226

Probe denaturation 227

Wash steps 227

FISH Probe detection
Avidin detection for biotinylated probes (FITC) 229
Digoxigenin antibody detection (FITC) 229
Probe detection using avidin and antibodies for two colours (FITC[Texas Red) 230
Two colour antibody detection 231

Transfection
Transfection by calcium phosphate-DNA co-precipitation 238
Optimization of conditions for lipofection 240
Determination of the best capacitance setting for electroporation of a particular
mammalian cell type 242

Staining of cells for B-galactosidase expression 243
Plasmid rescue from cells transfected with EBV-based shuttle vectors 244

Microcell-mediated chromosome transfer
Preparation of microcells 248

Fusion of microcells with recipient cells and selection for microcell hybrid
clones 252

Irradiation fusion gene transfer
Irradiation fusion gene transfer? 255

Assessment of proliferative heterogeneity
Determination of proliferative heterogeneity and colony-forming efficiency
(CFE) 263
Cloning of epithelial colonies 264

Methods for the separation of different cell populations
Preparation of extracellular matrix coated dishes 267
Preparation of epithelial cell extracellular matrix coated dishes 268
Adhesion of rapidly attaching cells to extracellular matrix (ECM) proteins 268
Positive cell sorting with immunolabelled magnetic beads 271

Stem cell characterization by immunocytochemistry

Preparation of cells for use in immunocytochemistry: cytospin cell preparation
system 277

Simple measures of the population dynamics of primary cultures

Cleaning of coverslips for cell culture 283

Labelling using 5-bromo-2'-deoxyuridine (BrdU) 284

Detection of total growth fraction using antisera to pKi-67 286

Determination of viable and necrotic fractions using calcein AM-ethidium bromide
staining 288

Demonstration of senescent cells by senescence-associated p-galactosidase (SA-B)
activity 289

Demonstration of apoptotic cells by TdT-mediated dUTP nick end-labelling
(TUNEL) 290

XV



PROTOCOL LIST

Other techniques for analysing population dynamics
Analysis of DNA fragmentation 292
Inhibition of caspase activity by peptide inhibitors 294
Simplified haptotactic analysis 295
Demonstration of telomerase activity by TRAP 297

Determination of terminal restriction fragment (TRF) length by in-gel
hybridization 299

XVi



