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Abstract of Thesis

DNA methylation plays an essential role in development through regulating gene expression.
Genome-wide DNA methylation patterns are established during early stage of embryogenesis and germ cells,
and are faithfully propagated to next generations during replication by Dnmtl, which preferentiaily methylates
hemi-methylated DNA that transiently appears during replication and repair step. Dnmtl is recruited to
replicating region by its “replication foci targeting sequence” {RFTS) (Leonhardt et al., 1992). Interestingly,
three-dimensional structure of Dnmtl solved by our group exhibited that the RFTS forms independent domain
and is plugging the catalytic pocket. The position is stabilized by four hydrogen bonds between the RFTS and
catalytic domains (Takeshita et al.,, 2011). For this, DNA cannot access the catalytic center, and thus the RFTS
should be removed from the catalytic pocket for the active DNA methylation.

Up to the present we have successfully published the following results (Berkyurek et al,, 2014). DNA
methylation activity of Dnmtl is DNA length-dependent. In addition, the SRA domain of Uhrfl, which is a
prerequisite factor for maintenance methylation and selecti\;'ely binds to hemi-methylated DNA (Arita et al.,
2008; Sharif et al., 2007), stimulates DNA methylation activity of Dnmtl in a dose dependent manner. Since
the mutation in the SRA that cannot bind to DNA stimulates DNA methylation activity by Dnmtl, the SRA
‘domain of Uhrfl directly interacts with the RFTS domain. I have also shown that the interaction between the
SRA and RFTS domains facilitates DNA accession to the catalytic pocket. At the same time, hemi-methylated
DNA is released from the SRA upon interaction with the RFTS. These results indicate that the SRA removes
the RFTS domain from the catalytic pocket and handovers the DNA bound to the SRA domain to the catalytic
pocket of Dnmtl, Thus the interaction between the RFTS domain of Dnmtl and the SRA domain of Uhrfl

plays a crucial role in the maintenance DNA methylation.
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7750 DNA AFJEIREEERERARNEOIE D 227 v VE#OTELAER & UTHEEL
TW2.7 7 LD AFVALERIBFIZICATFNACERZ KT 28O DNA AF ) ALEEFE TH % Dnmt3a
EDnmt3b IZE DM & ETEMRTHIT N, ZORIHNIERE &S IC#FF o DNA AF ) LEESR
Dnmtl IZ X D REMROHIEAEHRENT VS, Domtl FHEBMICHRT 2, FESIBAFILE
N7z “NIAF) DNA” EBIRMIZATFIET 2HELZBI R EMS, 7 LAOAFIALREREIC
FELTWDEEEZLENTWS, Ril, Dnmtl {ZX 257/ AQ#EBAF N ECIIHS—DORTTH
% Uhrfl WHBETH S I EWHEHS NI/, Unrfl DHD SRA FHIIIA I AF )L DNA ITRINANICE
BTHIEICED, HBEEINLZENDDAI AFNAREIZSH S DNAFHICKS LU THEEL . Dimtl &
WRLUTHERAFNIELTVNEEZEZENTVWS, LML, TOFLWLATFERICOVWTIRE<DM®M
ST W,

AT, Domtl ZEEBRICV VNV -T2 ENEEIN TV D, Dnmtl OEHFEBEN{L
L7 FI (RFTS) fEEEA Uhrfl RO SRA B EHEBEHEENT L L, ZTHICHE- T, RFTS AN
R BEREM L EE CHENI AF)L DNA 2% Damtl OfEPLITEDTRE R0, AF L
ENBZEEHBRENTHLNILE. bbb, BHBEEICHETAAI AF)L DNA % Dnmtl 2%
Uhrfl EHEMEALTERT 25 FHEEO LRSS ZHAL ML TNDS,

PLE®D &SIz, Dnmtl @ RFTS #8% & Uhrfl () SRA SO E M A0 B VE BT & D #8 A F )L
ERENDLAEMBALEERRE. Duimtl I2X257 ) LOHEAFIILESROBRAICERTZHOT
HDH. K0T, FwEEE EY) ORUHBXELTHAMOEH DD ERBDH 5,







