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Chromatin accessibility at the  
ALS-associated C9orf72 repeat expansion



Disease-Associated DNA Repeat Instability

>48	human	neurological,	neurodegenera3ve,	and	neuromuscular	inherited	diseases	are		
caused	by	unstable	repeat	sequences	in	specific	genes…	



C9orf72 ALS & FTD
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C9orf72	repeat	expansion	disease	pathways
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C9orf72	repeat	expansion	disease	pathways
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Somatic	instability	at	expanded	C9orf72	repeat	tract

The Lancet Neurology, 2013.
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Methylation	at	expanded	C9orf72	repeat	tract

American Journal of Human Genetics, 2013.

Acta Neuropathologica, 2015.
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Transcription	occurs	across	the	expanded	C9orf72	repeat	tract

Cell Chem Biol., 2017.

Acta Neuropathologica, 2013.
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Journal of Nucleic Acids, 2013.

American Journal of Human Genetics, 2002.

Nat. Gen., 1999.

Methylation	and	aberrant	chromatin	modification	in	DM1



Aberrant chromatin compaction observed as assessed by nuclease accessibility

Molecular Genetics and Metabolism, 2001.

Somatic Cell and Molecular Genetics, 1996.



Molecular Genetics and Metabolism, 2001.

Somatic Cell and Molecular Genetics, 1996.

Does chromatin accessibility differ between alleles of C9orf72-ALS patients?    

Aberrant chromatin compaction observed as assessed by nuclease accessibility
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Southern	blot	probe	design
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Is chromatin accessibility altered between  
expanded and non-expanded alleles? 
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Micrococcal Nuclease (MNase) Chromatin Accessibility Assay
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Adapted from Tsompana and Buck, 2014.

MNase is widely used to assess chromatin compaction.



Permeabilize

membrane

   Collect cells     

  Treat nuclear chromatin

with MNase  

Micrococcal Nuclease (MNase) Chromatin Accessibility Assay

Purify gDNA

Restrict to completion

0

MNase treat to over-digestion

Permeabilize

membrane

   Collect cells     

  Treat nuclear chromatin

with MNase  

Southern Blot



2kb

100bp

500bp

1kb

3kb

10kb

0 0

E EM

Are	purified	C9	gDNA	alleles	equally	digestible	by	MNase?

MNase to over-digestion of non-chromatinized  

DNA does not yield nucleosomal ladders. 
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•  Non-expanded C9orf72 allele is largely accessible throughout to MNase  

•  C9orf72 repeat expansion restricts MNase accessibility 

•   increasing repeat size —> increasing MNase resistance 

•   CpG methylation of the expanded allele enhances MNase resistance

Summary:	C9orf72	chromatin	accessibility

Nature, 1985.
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