VII

Contents

Chapter 1

DNA Arrays for Expression Measurement:
An Historical Perspective
BERTRAND R. JORDAN

1 Introduction...........coovviiiiniiiiniiininnnn, 3
2 The Forerunners: Colony Filters and Dot Blots........ 3
3 “High-Density” Filters.......cooovviiiiinninnnns 5
4 Colony Filters and Expression Analysis

(QuUalitative) .o ovviier i iii e iie et iiire e 7
5 Quantifying Expression with

High-Density Filters .............coiiiiiiin.. 7
6 Miniaturisation: cDNA Microarrays ................ 10
7 Miniaturisation: Oligonucleotide Chips ............ 10
8 Data Acquisition, Storage and Mining .............. 11
9 A (Provisional) Conclusion ......covveviennvennnn. 11

References...........coooviiiiiiiininiiiiiinns, 12
Chapter 2

Expression Profiling with cDNA Microarrays:
A User’s Perspective and Guide
SEAN GRIMMOND and ANDY GREENFIELD

1 Introduction...........ccoiiiiiiiiiiiniinniinns. 15
Expression Profiling with cDNA Microarrays:
TheBasics ...o.vvviiniiiiiiiiiiiiiiiiiiii e, 15
3 Production of cDNA Microarrays .................. 17
4 Conclusions ......ccvvviiiirivnneiiiiiiiiinen, 27
5 Protocols .....oovviiiiiiiiiiiiiiiiii i 28
References.........cooovvviiiiiiiiiiiiiiiinen 33

Bibliografische Informationen E
) digitalisiert durch 1
http://d-nb.info/961253207 fB



http://d-nb.info/961253207

VIII Contents

Chapter 3

c¢DNA Microarrays on Nylon Membranes with
Enzyme Colorimetric Detection
KonaN PEck and YuH-PYNG SHER

1 Introduction..........coiiiviiiiinininneninnnn 37
2 Fabrication of Microarrays on

Nylon Membranes............coooiiiiniininnnn. 37
3 Enzyme Colorimetric Detection ................... 40
4 Characteristics of the Microarray/CD System ........ 41
5 Data Processing in the Microarray/CD System ....... 46
6 Protocol 1: Preparation of cDNA Targets for

Microarray Fabrication .............. ...l 49
7 Protocol 2: cDNA Complex Probe Labeling ......... 50
8 Protocol 3: Array Hybridization and

Color Development.............ooviiiiviiinnn. 51
9 Protocol 4: Modified Catalyzed Reporter

Deposition (CARD) Method ....................t 52

References......ccvveviviiniiiiiiiinieenninn. 53
Chapter 4

c¢DNA Macroarrays and Microarrays on
Nylon Membranes with Radioactive Detection
BEATRICE LORIOD, GENEVIEVE VICTORERO and
CATHERINE NGUYEN

1 Introduction.......cooveiiiieiiniinnennenenneans 57
2 Manufactureof Nylon Arrays..............ovinen 58
3 Labelling and Hybridisation with

Complex Probes from Total RNA .................. 65
4 Signal Analysis...........cooiiiiiiiiii i, 67
5 Protocol 1: Array Preparation ..................... 73
6 Protocol2: RNA Preparation ..............ccviunnn. 77
7 Protocol3:Labelling ..........coovveiiiiiiiin, 78
8 Protocol4: Hybridisation ....................c..e 80
9 Protocol 5: Data Processing .........cocovveuennn... 82

2 (=) =t 1 Lo =1 PP 84



Contents IX

Chapter 5

Oligonucleotide Chips for Expression Analysis:
Principles and Practical Procedures
PIERRE CASELLAS, ANNICK PELERAUX and SYLVAINE GALIEGUE

I Introduction......cooiiviiinereinneennnennennens 87
2 Principles ...ovvuiiiiiiii i s 87
3 Bioinformatics ....ovveriierriinneerrennneerennns 96
4 ConcluSIOn v vvviiie ittt ittt e i e 100

References .o et iii i iiiiir e ittt ennerennnns 101
Chapter 6

Gene Expression Data Mining and Analysis
Arvis BRAZMA, ALAN RoBINSON and Jaak ViLo

I Introduction...........coiviuiiiiiiiiiinnniinnnns 106
2 From Raw Data to Gene Expression Matrix.......... 107
3 Gene Expression Matrix Analysis .................. 110
4 ExpressionProfiler ....................ol 119
5 Applications .........ccoiiiiiiiiiiiiii i, 120
6 From Gene Expression Data to

Gene Regulatory Networks...........coovviiiinnn, 122
7 Conclusions .........coiiiiiiiiiiiiiiiiii e 125

References........coovviiiiiiiiiiiniiniinne 126
Chapter 7

Future Trends in the Use of DNA Arrays for
Expression Measurement
BERTRAND R. JORDAN

1 Introduction............coooiiiiiiiiiiiiiiiinnn, 133
2 Future Chips: How Complex? ............coovuvtn. 133
3 From“Clone-Based” to “Sequence-Based Arrays” .... 134
4 From “Home-Made” Microarrays to

Ready-Made Chips ............cooviiiiiiiiinn, 136
5 From “Stand Alone” Array to Integrated

“Lab-on-a-Chip” .........oooiiiiiiiiiiiiiinnns, 136
6 From Fluorescent Labelling to Electrical Detection ... 137

7 Progress Towards More Sophisticated

Data Interpretation

and (Maybe) a Unified Expression Repository ....... 137
8 Expression MeasurementIs HeretoStay............ 138

References.......cooviiiiiiiiiiiiiiiiiinninnnns 138

Subject Index ....ovvviriniiiieiiieiiiiieieneniieienes 139



