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Sequence specific detection and manipulation of epigenetic status
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Methylated cytosine (5mC) is important for the regulation of transcription,
and is involved in development, differentiation, carcinogenesis, etc. Furthermore, the importance of
RNA methylation is also becoming clear. In this study, with the aim of developing a technique for
DNA/RNA sequence-specific detection and control of the methylation status in living cells, | focused
on the following points; (1) Development of DNA binding protein capable of selectively recognizing

cytosine methylation in a specific genomic sequence, (2) detection of methylation in living cells

using designed methylation discrimination protein, and (3) Detection and control of RNA methylation
status.
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Fig.1 Schematic representation of the bacterial one-hybrid
screening for 5mC-specific TALE repeats. (A) DNA
recognition mode of a TALE repeat. The structure PDB:
Dcm 4GJP shows an interaction between the RVD “NG* repeat
5mC and 5mC. Four amino acid residues 11-14 , including
RVD, are shown in red. (B) The TALE-o» fusion protein
TALE targets the sequence containing Dcm methylated cytosine
Bacterial red on the promoter of the HIS3 reporter. The TALE
_ : ; contains 14.5 repeats with RVDs “NG“, “HD“ “NI“ and
1 Hyb”d B1H Meth. Mol. Biol., “NH“ for T, C, A, and G recognition, respectively. Target
786, 79 (2012) DNA sequences in the reporter vector are aligned to the
DNA TALE repeats. Four amino acid residues 11-14 of repeat
TALE 2 were randomized and are shown as XXXX.
BBRC, 441, 262 (2013)
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