(®)
2015 2016

DNA

Identification of ribozyme catalyzes DNA methylation to develop gene specific
DNA methylation system

YOSHIDA, Wataru
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The research project aimed to identify ribozyme that catalyzes DNA
methylation and develop gene specific DNA methylation system in vivo. To identify the ribozyme, in
vitro selection has been performed using RNA random library that contains S-adenosylmethionine (SAM)

binding RNA motif, because SAM is natural substrate of DNA methyltransferase. After 4th round
selection, the RNA library was enriched, indicating that the ribozyme would be contained in the
enriched RNA library. Moreover, we revealed that quadruplex structures in VEGF promoter were
stabilized by DNA methylation. Using the property, g-PCR-based DNA methylation level detection
system that requires neither sodium bisulfite treatment nor methylated DNA ligands was developed.

DNA In vitro selection DNA



G4 i-motif
DNA
PCR
DNA
30 DNA
PCR
DNA —
EAFILIE =XAFILE
DNA CG
DNA @é . o
DNA @g@ -
iPS
DNA
ES
DNA PCR DNA
DNA
DNA
S- (SAW)
DNA RNA RNA
SAM
DNA
RNA
RNA ) DNA library i.:methylgroup ;
s T
RNA library i
/- tﬁo "“O
RNA RNA | }/565 °.
DNA &O () ore 20
= Cleavage
) ?
RNA -mo ( ] SAM .'G“O
< Methylation .:fsio
RNA =) =D 0
(] o
DNA
(G4)
intercalated motif (i-motif)
G4 4 RNA
DNA in vitro
transcription 5
i-motif G4 3 CG

DNA



DNA RNA T4 DNA

ligase (25
16 ) DNA-RNA

(Dynabeads My

one streptavidin C1) SAM
37 16
RNA
DNA
MspJl
DNA-RNA
RNA
RNA
Thermo ScriptT™M RT-PCR
Systems 55 1
CDNA cDNA  PCR
PCR
RNA
4
RNA RT-gPCR
VEGFA
RET
DNA
PCR
PCR CpG
M.Sssl PCR
PCR
0, 20, 40, 60, 80,
100% PCR
PCR (SYBR Premix Ex
Tagll, Takara) PCR
PCR 7900HT fast real-time PCR
system (ABI)
DNA CpG
c-MyYc
PCR

PCR (25 mM TAPS (pH 9.3), 0.1 mM DTT,

2 mM MgCl2, 0.5 U Ex Taq HS (Takara), 0.5

pg Mprimer, 1 mM dNTPs, 20000-fold diluted

SYBR Green 1 (Lonza)) 1M Betaine, 5% DMSO
0.1% TritonX-100

PCR PCR
DNA VEGFA
HelLa DNA DNA
M.Sssl DNA
HelLa DNA
HelLa DNA VEGFA
HelLa DNA VEGFA

HeLa
DNA VEGFA

DNA VEGFA, c-MYC  DNA
PCR
DNA
RNA
DNA 50% RNA
DNA
DNA-RNA
SAM
DNA-RNA
RNA
RNA
RT-PCR DNA
RNA
4
RNA RT-gPCR (
2) 1 RNA
0.95x 10* %
4 0.1%
RNA
_ 012
E o1 |
g
'_§0.08 F
<006
X 0.04 -
K
5002 -
w 0 — )
1st 2nd 3rd 4th
Round
RNA
PCR PCR
DNA
CpG VEGFA RET PCR
PCR
DNA CpG
c-MYC PCR
PCR

VEGFA  RET  DNA

PCR



PCR

PCR (25 mM TAPS (pH 9.3), 0.1 mM
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