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In higher organisms, cytosine methylation is essential for transcriptional silencing by condensing
chromatin structure. Methylated cytosines are frequently observed in retroelements and in CpG
islands within a promoter region of particular genes. In plants, cytosine methylation is also
important for development and for repression of transposable elements. Genetic analyses suggested
that pattern of methylation is created by ‘de novo’ DNA methyltransferases and is maintained by
‘maintenaﬁce’ DNA methyltransferases. However, their enzymatic activities and physiological
functions remain to be determined.

The ﬁrst chapter of this study discusses physiological meaning of maintenance DNA
methylation in tobacco plants. The global methylation pattern is maintained through generations by
the type I methyltransferase (MET1), which is homologous to mammalian. maintenance
me,thylt.ransferase (Dnmt1). In order to identify genes that are regulated by DNA methylation, the
differential ;lisplay was performed using transgenic tobacco plants expressing an anti-sense
construct for tobacco MET1, NtMETI. Among 31 identified genes, transcripts of a pathogen
responding gene (NtAlixI) were found to be accumulated. The methylation status of the genomic
locus was obviously changed at CCG sites upoﬁ tobacco mosaic virus infection in inoculated leaves

of wild-type plants. The results suggest that the level of DNA methylation at CCG sites changes in

response to external stresses, and that this is closely related to activation of stress responsive genes.
In the chapter II, I characterized a domains-rearranged methyltransferase (DRM), whose

enzymatic activity has not been determined so far, although sequence analysis suggested it to be

responsible for de novo methylation. Using GFP fusion technique, I found that the protein localized

exclusively in the nucleus. Upon expression in insect cell, Sf9, it exhibited methylation activity



towards unmethylated DNA samples. Methylation mapping directly demonstrated preferential
methylation toward cytosines in CpNpN and CpNpG sequences (N is A, T, or C), but apparently
excluded CpG. Transcripts of NtDRMI ubiquitously accumulated in all tissues and during the cell
cycle in tobacco cultured BY2 cells. These results indicated that NtDRM1 is a de novo non-CpG
methyltransferase, which is the first clear example of enzyme involved in asymmetric Acytosine
methylation.

In the chapter III, I examined the molecular function of in vivo methylation by NtDRM1. To this
end, I isolated an NtDRM1 complex from BY-2 cells, and screened for NtDRM1 interacting factors.

Results of the current study will provide new fnsights into physiological function of maintenance

and de novo DNA methylation in higher plants.



m X EEEREOES

HEEE KA mHE-tEs f

Tup

SRV DBMNAFARENZE AFLY MU, BERAEMO DNA PICHER
KL LTHEET D, DNA DA F b Wboinsd, ¥ b DAFUARIL S-TF ) Vv
AF A= (AdoMet) & A FI/VEMLEARE LT, DNA A FALBEERIZE VAN 5,
AF /ML ENTBETETE, LR LIREEFRRORNE AR LNE, LEpn->T
ZEOREOREIILE [ FRBEMSH 2T 55 A THETH 5,

D DNA A FNAVERIZ., 7/ BO—RELED D DNA methyltransferase 1
(MET1) . Chromomethylase (CMT). Domains rearranged methyltransferase (DRM) @
SFIZHEINSD, METL X8 D maintenance B A FINALEBERE LBIC 7 7 2 U —I12)B
L. maintenance B{EM 2 LD Z ERNHIBILD, W olE D AEMIZEFA @ CMT & DRM X,
de novo ™ L HER X B NEERIEHEOHRE T 20,

AWFFEETIER Sz, #3232 D DNA X FIUALBESE VEMETI DT o F o A8 AL
7-BR i, 7/ 5 DNA DAFAALL U NMETF L, £ 2 ClENENLZEET%
FTAT 7 VLYY NT A AT VAICEIV ATV == T LT 2 ASZH O a— )
/o, TOILOUEDZEHOT R F— A X X7 H ALG2 IZHREAT D
AN Alix IZEWAEREEER RT 7 e—rRNH 0 | NtAlixl 4T 7=, fRIESE &
DOREED S TMV BT T NtAlixl OXEEZ FHL7- 55 R NtAlix] BETEOR A F 1
bR XCEGEMOEMP A ONTE, 206 ORRITBETREIZE > TIIMNEA ML
AZE 2 TAF I L ~AREB L, IENEH LIS Z 2R LT,

WIZ, AFMERE = BRETDH EEZ LD DRM BERBIa %2 ¥ /N2 L 0 Biff
L (NVeDRUI) . BSREFET 25 70 o7, NFan VA VARBRIZE > THI-MREY
X7 BIXIE CG AN B NVEF R 2 R T de novo BIVEMEZ R LT, X B2/ a~F U H
STk L, P NEDRML Hufk = V7= ik 217> 7= & = A NIDRML L E/EMT %A
TOHFEENTRESI N, FEWIZIX CC LSO h YV B EEICAF AL EN TV DA,
T ORI L7223 < R TH o 7o, ARMFFEIL DNA A FL{EHRED 5 5 MET1 & DRM
BB DRE CH - mAE b6 L,

UEDX ST, KaiZo B2 =37 4 v 7 RBETHRBEFEGEE. B0zt
HEROMUICEM T 20T, Fif b, IS LEERT 2 & 25080720, Xo
THEELZE I, KmXoE+E (SA 3 A R) Oaa s LTlED 5 6
D ERBOT,



