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Different histone modifications are 

associated with genes and transposons

Red = high correlation
Green = low correlation H3K9me is associated with methylated 

DNA (Me-C) and transposons.
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H3K4me is associated with actively 

transcribed genes and mRNA.

Reprinted by permission from Macmillan Publishers, Ltd: NATURE. Lippman, Z., Gendrel, A.-V., Black, M., Vaughn, M.W., Dedhia, N., McCombie, W.R., Lavine, K., 

Mittal, V., May, B., Kasschau, K.D., Carrington, J.C., Doerge, R.W., Colot, V., Martienssen, R. (2004) Role of transposable elements in heterochromatin and epigenetic 

control. Nature 430: 471-476 Copyright 2004. 
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Cross-link DNA 

to histone

Shear DNA to smaller 

pieces; add specific 

antibody to modified 

histone; affinity purify 

antibody and bound 

histone/DNA complex. `
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Remove crosslink, 

purify DNA, examine 

by PCR, sequencing 

or microarray 
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antibody and bound 
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Deep sequencing by “next 

generation” DNA sequencing 

methods

“Classical” DNA 

sequencing – one 

molecule examined 

at a time

“Next generation” 

DNA sequencing –

one million molecules 

examined at a time

Reprinted by permission from Macmillan Publishers, Ltd: NATURE copyright 2005. Margulies, M., et al., (2005) 

Genome sequencing in microfabricated high-density picolitre reactors. Nature 437: 376-380.



Using next-generation sequencing, 

epigenetic modifications can be 

identified genome-wide: 

EPIGENOMICS

Kasschau KD, Fahlgren N, Chapman EJ, Sullivan CM, Cumbie JS, et al. 2007 Genome-Wide Profiling and Analysis of Arabidopsis siRNAs. PLoS Biol 5(3): e57. 

Zhang, X., Clarenz, O., Cokus, S., Bernatavichute, Y.V., Pellegrini, M., Goodrich, J.,  Jacobsen, S.E. (2007) Whole-genome analysis of histone H3 lysine 27 

trimethylation in Arabidopsis. PLoS Biol. 5: e129. 

Abundance of siRNAs

GREEN = 
H3K27me3
PURPLE = 

methylcytosine



What are small RNAs?

•Small RNAs are a pool of 21 to 24 nt 

RNAs that generally function in gene 
silencing

•Small RNAs contribute to post-
transcriptional gene silencing by 

affecting mRNA translation or stability

•Small RNAs contribute to 

transcriptional gene silencing through 

epigenetic modifications to chromatin
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The core of RNA silencing:  

Dicers and Argonautes

RNA silencing uses a set of 

core reactions in which 

double-stranded RNA 
(dsRNA) is processed by 

Dicer or Dicer-like proteins
into short RNA duplexes.

These small RNAs 

subsequently associate with 

ARGONAUTE proteins to 

confer silencing. 
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