






Nucleosomes are the basic building block of Chromatin 

Rodenhiser& Mann CMAJ 2006 174(3):341 



Luger, K. et al., Nature, Vol.389:251-260. 1997 



Histone Posttranslational Modifications:  
Defining the Epigenetic Code  
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The Epigenetic Code regulates Chromatin Structure and Gene Transcription 
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The Epigenetic Code regulates Chromatin Structure and Gene Transcription 
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Assay to examine in vivo DNA-protein interaction dynamics: 

Cross-link the DNA and protein 

Shear the DNA with Sonication 

Use Specific Antibody to target 
specific Protein-DNA domains: 
Regulatory proteins, Transcription 
Factors, Histone Modifications, etc. 

Use Magnetic Beads to isolate 
Ab-Protein-DNA fragments 

Elute, Reverse the Cross-links 
and  purify the DNA, which is 
ready for analysis 



ABI 7900: qPCR analysis ABI Solid4: Next-Gen Sequencing 

Targeted analysis of  
specific genomic loci 

Genome-Wide analysis  
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Goldberg et al., Cell, 140: 678-691. 2010 
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Goldberg et al., Cell, 140: 678-691. 2010 

Mapping the Epigenetic Landscape: 
 Cell-type specific histone signatures 
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Randolph; Rudensky; Nussenzweig: Science, Vol324, 17April2009. 
Edelson… & Murphy, JEM Vol.207, 4:823, 2010. 
Ginhoux, … & Merad, JEM Vol.206,13:3115, 2009. 
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ChIP Analysis  
of Irf4 Promoter: 

Irf4 Gene Expression Changes during DC development 
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KDM H3K4 
KMT inactivity 
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Summary: Unique Histone Signatures Characterize  
Specific Cell Lineages 

KDM H3K27 
KMT inactivity 

KDM H3K4 
KMT decreased activity 



Hypoxia controls Histone Modifications at Oxygen-Regulated Genes 

Direct Model In-Direct Model 

Wenger RH, Journal of Exp Bio; 203:1253-1263, 2000. 

Krieg et al., Mol and Cell Bio; 30,1:344-353, 2010. 



What have we learned ? 

 The cell differentiation process can utilize opposing types of 
histone modifying enzymes. 

 The local chromatin structure of genes are unique to each cell 
lineage.  

 The epigenetic regulation of differentiation is affected by local 
microenvironments. 

 The tissue microenvironment (Inflammation, Hypoxia) can affect 
histone modifying enzyme activity, and thus regulates the malleable 
process of progenitor cell differentiation to terminally differentiated 
cells. 

 Post-translational histone modifications alter chromatin structure 
and create “landing pads” for Chromatin binding proteins/DNA-
binding proteins/transcription factor binding at specific loci 
throughout the genome. Coding & Non-Coding.  


