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Abstract of Thesis

In mammals, DNA methylation plays important roles in embryogenesis and terminal differentiation through
the regulation of transcription—competent chromatin state. The methylation patterns are propagated to next
generation during replication by maintenance DNA methyltransferase, Dnmtl, in co—operation with Uhrfl. In
the N-terminal regulatory region, Dmmtl contains proliferating cell nuclear antigen (PCNA)-binding and
replication foci targeting sequence (RFTS) domains, which are thought to contribute to maintenance methylation
during replication.

To determine the contributions of the N-terminal regulatory domains on the maintenance DNA methylation
during replication, Dnmtl lacking the RFTS and/or PCNA-binding domains were ectopically expressed in embryonic
stem cells {ESC), and then the effects were analyzed. Deletion of both the PCNA-binding and RFTS domains did
not significantly affect the global DNA methylation level. However, replication—coupled maintenance DNA
methylation of the differentially methylated regions (DMRs) of three imprinted genes Rasgrfl, Peg3 and
Kengloti/Lit] was impaired in the cells expressing the Dimtl deleted both the PCNA-binding and RFTS domains
but not the PCNA-binding domain alone. I concluded that the RFTS domain is necessary and sufficient, and the
PCNA-binding domain is dispensable for the replication-coupled maintenance DNA methylation.

On the other hand, in the absence of Uhrfl, which is a prerequisite factor for maintenance DNA methylation,
the ESC expressing Dnmtl deleted both the PCNA-binding and RFTS domains apparently maintained global DNA
methylation level, whilst those expressed with full-length and the RFTS demain—containing Dnmtl could not.
This clearly indicates that the Dnmtl lacking the PCNA~binding and RFTS domains could add DNA methylation
to genome in replication—independent manner, which means adding aberrant DNA methylation. The addition of
DNA methylation by the Dnmtl lacking the PCNA-binding and RFTS domains was dependent on the DNA methylation
activity of Dnmtl as well as the presence of de novo-type DNA methyltransferase. I propose that the RFTS domain

works as a safety valve by protecting the genome from replication—independent DNA methylation.
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75 DNAADCpGERFIDOS b EEFLEUVIEAFIVEERHZ20 TR0, HWEETI (o6 K
FID G0— 80X AFINALZINTND T ERBEINT NS, AFNALEMRIL. 7/ AIcE8EN21 b0
S ARV, #OERLES, #BERNDEET TERLTOWRVWABTEICAFI TN T
B, ZOAFILEMIBGEROBELCEENRICES L., ERREREICEIELWAFIVEE
BOMSI S #EERKRETHD. 7750 AF)EERIE, ERIETY J LA2EICHBICAF I RER
ZEEALEESE Dint3a & Domt3b ok ORIST XN, FOBRIGER S L ICHERFR A FILLEESE Dint 1 12
Ko THARIND. Dnntl B THNO N EKimdlEEiZfrET 5 proliferating cell nuclear antigen
(PCNA) #5 & fEi8 & H MEENL L 7 (RFTS) L. 7/ LA AF I LERERFER K&
TEIZATCHEELRBAZH S TNDEEZI SN TWD., ULHAL—J T, Dimtl @ PCNA #&TEH IR
BEHICBIT3HBATFIVEEREICIIAETHR 2 LBREIN TS, RFTS #HiKX. Dintl @ X £
RS ks s, MEEAREZES>IDICHNBL. FOFEFORETIIEE DNA SRS TR DT
WiREEZ> TS,

AT PONA B AR & RFTS A SN TOMHRATFIVICEDOEDIZFE L TWHDhE
HeMhicd 220z, FNENOEEER < Dintl ZRENE Dt 2RESE2RER (ES) Mg
RS E, #EFAFIEREOLDSICHEEZZITE20O0EMT Uz, TOMKE, ST UZ#E
B A F VLI RETS HRIIMETH 508, PINA RS AERIRSRELRWI EE2HEMI L., £z, M
A - T\W5 RFTS @i, EEUALAOBEIZ Dantl 234 / AICBRERAFNMILEANAWE ST
LTWwsZ&, $/abs, nt]l NEHEBEICHRTI2/-DCRENZEREEH> TWLIEZHS
Mz L.

LA @R RN, Dimtl @ PCNA 5 &K & RFIS R E WD, TNETCHEBMEHBL T / ADAFIV
bR E BT A2 ATEETHAZ EMBEEHINTWAE 2 D0 NREHEBO 5 5. PONA # 5 Bl
BT BHBRERWI &, F/-. RFTS BESBERERADOEFEAMES PN E LTHRELTHS Z &Tm
AT, FILERERAFNELSTIMEDH- TV EEZHENILERT. ¥/ LADAFI
{LEBOMAICKELBEMT A0 TH S, Lo T, AL (M%) OFMHEXE LT
EHDHDERD B,




