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ChIP-chip technology

From: http://www.tigr.org/
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Genome-wide location analysis at tiling arrays
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Problem of data quality

• Mishybridization with mismatches –> “genome-wide”

• Hybridization signal depends on the CG content of a probe…

… and of the test DNA fragment

• Length distribution of DNA fragments after sonication
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Correlation in binding to probes neighboring in the genome
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Comparison with bioinformatics

• Sp1 ChIP at Affimetrix

– human chromosomes 21, 22; 25+5 chip, PM, MM, probes, with two

control hybridizations (input DNA and anti-GST)

• TRANSFAC contains many Sp1 binding sites

• Compare ChIP-chip with bioinformatics Sp1 transcription factor
binding site predictions
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Regions predicted by ChIP-chip

PM

MM

MM – mismatch probe – mishybridisation from other DNA segments

Input –  DNA without antibody extraction step

Window – with statistically prevalent PM – usually ~ 1000 bp
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Experiments with isolated Sp1 computational hits
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ChIP-chip signal indicate not individual sites but site clusters!

Distribution of intensities in 500 bp window is almost identical for

no-PWM-hits, and one-PWM-hit windows, but it is visibly shifted to

the left for 5-PWM-hits window.
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Conclusions I

• ChIP-chip is a weak filter, concentrating binding regions (up to
30 folds by our evaluation)

• The noise of ChIP-chip is very high

• If one takes 1000 bp windows only about 5% of high-scoring
computational Sp1 sites in chromosomes 21 and 22 is covered

• (Cawley etc. Cell, 2004)

• 50% of ChIP-chip binding regions published by Affimetrix do not
contain any signal recognizable with bioinformatics

• Regions identified as ChIP-chip are more likely not individual
binding sites but clusters of binding sites.
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Testground: identification of Sp1 binding motif

Key points: ChIP-chip regions are long – and contain binding sites for

many different proteins -> direct identification by bioinformatics is

impossible

SELEX – give some idea of binding motif, usually distorted. But it is shows

binding to the test protein

Footprint – also can contain mistakes, but can be used as a control, being

independent from ChIP-chip and SELEX
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Test set Sp1: obtaining clean data

Using TRANSFAC as base 

data source for binding sites 

of a selected factor
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