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Genomics and Transcriptomics
proficient cells

treated

untreated

TranscriptomicsProteomics

Bioinformatics

Genomic Applications
- genomic comparisons
- SNP typing
- Sequencing
- ...

Functional Characterization
- Transcriptome analysis

- Promoter analysis
- Splice variants
- ...

deficient cells

treated

untreated
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Deposition and in situ Arrays
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Oligonucleotide Microarrays

+ easy
+ flexible
+ affordable
+ hardware choice

- reproducibility
- surface chemistry
- design
- expensive

cDNA Microarrays

+ doable
+ flexible
+ affordable
+ hardware choice

- reproducibility
- surface chemistry
- design
- expensive
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Selection of Oligonucleotide Length

Average sensitivity Average specificity
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Dual Colour System (ratio)
Single Colour System (absolute)

+ no dye bias
+ robust
+ hardware layout

- normalization
- statistics

+ normalization
+ statistics

- dye bias
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vs. Self-madeCommercial

+ range of densities
+ quality (in situ)
+ less logistics

- costs (custom)
- rigid design & content

+ flexibility
+ costs

- quality
- logistics
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Transcriptomics Screening Strategy

high density arrays
low chip numbers

low density arrays
high chip numbers

focused arrays
medium chip numbers

sell it

make it

buy it
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Microarray Manufacturing Considerations

Custom DNA-Microarray manufacturing

Low density Arrays High throughput

Medium density Arrays Medium throughput

High density Arrays Low throughput

1000 10010 € 20 €

100 1020 € 50 €

10 150 € 500 €

months/yearsdays/weeks

Establishment time
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Microarray Manufacturing Platforms

Substrates

Other biomolecules - poly-L-Lys
- aldehyde
- epoxy
- 3D-matrices
- ...

Contact spottersdepends expensive (rather)
Oligonucleotides
easy (less)

Non-contact spotters
cDNAs expensive (very)easy (rather)

Peptides
Buffers In situ synthesisdifficult (rather)

expensive (extremely)
Proteins
difficult (more)
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DNA Microarray Design and Production

database search
PCR

gene sequences quality control
primer design,
synthesis

gene-specific PCR
spottingclone selection

clone PCR
clone library cDNA

organism of

interest

microarray

oligodatabase search oligo design,
synthesis

quality control spotting
gene sequences

oligo or
cDNAclone or gene selection

supplier
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Experimental Use and Read-out

labelling of probes
scanning

genomic studies data evaluationhybridizationmicroarrays Image analysisDNA
feature extractiongene expression studies

RNA
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Image and Data Analysis 

substrate chemistry: - coupling efficiency
- orientation of probes

fragment length - binding to substrate
(probe, target): - orientation (substrate chemistry)

- labeling efficiency 
- hybridization kinetics

detection: - confocal laser scanner (laser, pmt, surface evenness)

significance of p values, SDEV, SERR of duplicates + inverse labelings
obtained data:
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TranscriptomicsProteomics

Bioinformatics

Proteomics

Analysis of the Proteome

no common properties of molecules:
- molecule sizes / molecular mass
- physical/chemical properties
- dynamic range of abundance

- compartimentalization
- posttranslational modifications
- functional protein interactions

no simple solutions for analysis
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Proteomics Technology Platforms

MSn2D-PAGE

Multidimensional MS analysis

HPLC
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Protein Interaction

Specific & high throughput technologies for

- Protein-Ligand interaction
- Protein-Protein interaction
- Protein-DNA interaction

Protein Microarrays:
pure proteins, native conditions
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AADM

Bioinformatics: Data Models

TranscriptomicsProteomics

Bioinformatics
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AADM Data Model
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Bioinformatics: Integrated Data Solutions
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... inevitably leading to
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