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NMR studies of the methyl-CpG binding domain of human methylation-dependent
M| oHd repressor MBD1 and its interaction with methylated DNA. (& b A F VALIFRP
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DNA methylation in mammlian cells occurs at the 5-position of cytosine within the
CpG sequence, and causes genome-wide phenomena such as gene silencing, gene
imprinting, and X chromosome inactivation. A protein family that contains
conserved methyl-CpG-binding domains (MBDs) recognizes this methylation signal
and recuruits another protein factors, such as corepressor complex including histone
deacetylase and chromatin remodeling ATPase, at the methylation site.

One of such proteins, MBD! is a mammlian methylation-dependent
transcriptional repressor and binds specifically to a methylated CpG sequence via its
MBD. This study reports the solution structure of MBD (residues 1-75) of human
MBDI protein in complexed with and in absence of a 12-mer methylated DNA by
means of multi-dimensional heteronuclear NMR spectroscopy.

The three-dimensional structures of MBD1 MBD both in complexed with and
absence of DNA have a compact o/ fold and consist of a four-stranded B-sheet and
an o-helix packed approximately parallel to the B-sheet [1,2]. The residues formed
hydrophobic core in MBD1 are highly conserved in the other MBDs, suggesting that
the folding is essentially identical throughout the MBD family. Contacts to the DNA
are made at the face of the $-sheet, which is positioned within the major groove. The
methyl groups at the methylation site are recognized through hydrophobic contacts
with aliphatic and aromatic portions of arginine, tyrosine, valine, and serine residues
that are highly conserved among the MBD family. All interactions with DNA are
observed in the major groove side of the six base pairs width and the specific base

contacts are made only in methyl-CpG sequence.




The complex structure also provides insight into the mechanism of a disease.
One of the MBD proteins, MeCP2 is associated with Rett syndrome, a childhood
neurodevelopmental disorder; many mutations are found in its MBD sequence. The
structures suggest that some residues of MeCP2 MBD that are mutated in Rett
syndrome are located at the protein hydrophobic core or the protein-DNA interface,

providing a structural basis to understand the consequence of these mutations.
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