
1. Why high-throughput (HT) 

data?

What is it that we cannot achieve by 

looking at only a few genes at a time?



Why high-throughput (HT) data?

• 1st example: 

Studying e.g. immunological coherences 

by knocking out genes 



cre for eukaryotic expression







Often:

� make construct (“flox” gene)

� transfect ES cells

� transfer to blastocyst

� transfer to foster mother

� get germline transmission

� cross with cre mice

� induce

� get considerable knockout rate

� observing no phenotype 

at least 

½ year

of work 

That sucks!



Why is that?

• Function of important genes is backuped by 

other pathways!

• In order to understand how that works 

(� systems biology)

one needs to know 

the status of many genes



Why high-throughput (HT)?

• 2nd example: 

cancer 

• same problem:                                                   







Why is that? Again:

• Function of important genes is backuped by 

other pathways!

• In order to understand how that works 

(� systems biology)

one needs to know 

the status of many genes





, cont’d…



What HT data?

What is measured?

How?



• Genomics (DNA, � genome)

(e.g. by sequencers, microarrays, …)

• Epigenetics (� e.g. methylome)

(e.g. by microarrays)

• Transcriptomics (� transcriptome)

(e.g. deep sequencing, microarrays, …) 

• Proteomics (� proteome)

(e.g. 2D-gel electrophoresis, mass 

spectrometry, guess what – microarrays 

(AB or peptide chips) 



First microarrays:

• cDNA

• on a nylon membrane

• prepared RNA reversely transcribed into 

cDNA (like today) ...

• ... using radioactively labelled nucleotides 

(today: mostly fluorescence labelling)





two-channel single channel



Microarray Experiment

Animation:

http://www.bio.davidson.edu/Courses/genomics/chip/chip.html







What is the biggest challenge?
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Computing

• Microarray data analysis does not need 

much processor time (interactive instead of 

batch processing)

• However, it needs considerable amounts of 

memory (RAM)



Computing, cont. 

• Imaging or scatterplots

comprise one hybridization at a time

� often done on PCs 

� mostly running Windows





Computing, cont. 

• High level analyses

(classification, clustering, projection, 

modelling, ...)

may comprise hundreds of hybridizations

� often done on Servers 

� mostly running Unix








