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From ChIP-seq data of a single transcription factor 
towards understanding of molecular mechanisms 

involved in disease 
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Facioscapulohumeral dystrophy (FSHD) 

Muscular dystrophy affecting mainly the face, shoulder blades, and upper arms 

Onset usually in early adulthood 

Third most common genetic disease of skeletal muscle 

Estimated 870,000 affected worldwide
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FSHD: genetic cause 

Ectopic expression of usually silenced DUX4 TF retrogene in skeletal muscle 

FSHD1: deletion in D4Z4 macrosatellite repeat in subtelomeric region of chr 4 

Normal: 11-100 repeats; FSHD1: 1-10 repeats 

FSHD2: normal D4Z4 repeat length, reduced SMCHD1 level  

Effect in both cases: hypomethylation, euchromatic DNA, DUX4 expression  
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Lupski,Nat Genet 2012 
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FSHD model
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Model system: immortalized human myoblasts 

Doxycycline-inducible DUX4 transgene 

Data used in example: differential expression (RNA-Seq) and DUX4 ChIP-Seq 

Subsampled data for reducing run times 
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Chip-Seq and downstream analysis workflow
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