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            Abstract
CpG islands are present in one-half of all human and mouse genes and typically overlap with promoters or exons. We developed a method for high-resolution analysis of the methylation status of CpG islands genome-wide, using arrays of BAC clones and the methylation-sensitive restriction enzyme NotI. Here we demonstrate the accuracy and specificity of the method. By computationally mapping all NotI sites, methylation events can be defined with single-nucleotide precision throughout the genome. We also demonstrate the unique expandability of the array method using a different methylation-sensitive restriction enzyme, BssHII. We identified and validated new CpG island loci that are methylated in a tissue-specific manner in normal human tissues. The methylation status of the CpG islands is associated with gene expression for several genes, including SHANK3, which encodes a structural protein in neuronal postsynaptic densities. Defects in SHANK3 seem to underlie human 22q13 deletion syndrome. Furthermore, these patterns for SHANK3 are conserved in mice and rats.
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                    Figure 1: Detection of methylation differences using a BAC clone array.[image: ]


Figure 2: The log2 ratios of cohybridizations of NotI fragments did not have either intensity-dependent effects or geographic location-specific effects.[image: ]


Figure 3: Detection of methylation differences between cell types using NotI or BssHII.[image: ]


Figure 4: Validation of the array results by bisulfite-sequencing and gene-expression analysis.[image: ]


Figure 5: Evolutionary conservation of tissue-specific CpG island methylation and gene expression in SHANK3.[image: ]
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