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ABSTRACT:

DNA methylation is considered essential for epigenetic control of the genome  by suppressing the expression of 
genes upstream and downstream from the methylation  site.  The quantification of 5-methyl cytosine (5-mC) 
in the genome through genome- wide methylation profiling has been a major focus in epigenetic studies. 
However, these  efforts are inconsistent since some studies show that genes with statistically higher  levels of 
methylation were not always downregulated.  Investigative efforts to examine  the patterning and outcome of 
differentially methylated loci have been sparse. This  study's underlying hypothesis is that individual 
methylation sites near a gene are  essential for regulating its expression.  We used targeted enrichment 
methylation data  from five different tissue types in Rattus norvegicus to examine differential tissue 
 methylation. This novel methylation data focused our analysis on specific position- based 5-mC patterns using 
computational methods such as dimensionality reduction and  statistical and graphical visualization. This 
study resulted in several significant findings:     1) Although there were many methylation differences, the 
methylation levels from 17  unique single methylation sites are sufficient to segregate tissues. 2) The magnitude 
of  the site methylation differences was cataloged and used to differentiate between gene  expression profiles. 3) 
A detailed mapping of all methylation site locations was obtained  and showed that such sites correlated with 
gene expression and tend to cluster near the  transcription start site. 4)   A novel tool was created, making the 
cataloging and analysis  of the approximately 1 million methylation sites tractable, creating an alternative to the 
 previously employed method of analyzing regional methylation status. 
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