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Wednesday 11: Epigenetics
Epigenetic regulation: phenotypic changes induced by non-genetic modifications.
	Sometimes preserved through cell cycle and/or heritable.
	Critical in cell type differentiation.
Generally refers to nucleosome placement, histone modification, or DNA methylation.
	These influence chromatin structure, transcriptional accessibility, and promoter/enhancer activity.
Nucleosome placement is controlled to a first approximation by sequence biochemistry.
	Assayable by DNAse hypersensitivity followed by sequencing (or tiling array).
Histone modified (methylated, acetylated, phosphorylated, etc.) at multiple subunits / side chains.
	Correspond generally to activation, repression, or other conformational changes.
	Assayable by ChIP against specific modifications, typically many in the same cell population.
Generally organized into activity regions, which are themselves organized into large domains.
DNA methylation occurs at CpG dinucleotides, generally transcriptionally repressive.
	Also responsible for silencing in cell differentiation, can be aberrant in cancer.
Assayed by, among others, bisulfite sequencing.
	Convert non-methylated Cs to Us, sequence differences.
	Analyzed as % methylation followed by smoothing, peak finding, and differential methylation analysis.
Chromatin capture assays identify long-distance contacts between DNA segments.
[bookmark: _GoBack]	Hi-C sequences region pairs after cross-linking, ChIA-PET pulls down only those bound by cofactor.
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Chromatin organization:	Pevsner, Chapter 16 p639-683
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