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2) Furukawa T, Britt AB et al. DNA repair (2010)



E b 4q-ter [CTFET HEREITTFDELLIS.
SEEAEERRICBIS T 5

b b A FREAOERIEMASEHE T A LICLD, KE
ANE. EHEHES R, SRR, BERRA S,
HIIZZARAE 72 & OIEIR 2 7R T 4 T ettt RIHE 5 A A
AT ET T OIHEUIH 7 Yot R Hp B R R T
FHMIBIEA N = AL EEZEWERIIENTVWELAT
L7zo Tl F COBBRERFERIIBWT, A7z bid#E RS
TIFRRT 20 & FARSIE, AoEBE IR E N < AT, il
M5 [KM1] #7”73 Recombination-induced mutation
4 (Rim4) 75, (1) 6 Fhtfkiz 8 Fhetuflky 6. 5Mb 7
J AWH (Zofiide b4 Fgtafk dqter ORI ST
H Y. 1TRIETHAAE) DL TnwA I &, (2) Otsuka
5 [BEXHL] IS X G Sz 4 Tt ERE S &
BHEDBH S A L KRB FM L Cnwb 28, (3)
ZORBEIALEOFIMEZ Lok, ML Rimd
. A FROARRBISESIEOE TV TH D 2 & 2
LIl ShonZ bid, 4 FgabERTBS R L
Rim4 23489 2 FBM O G HEIR T1E. Rimd TS
FATBITRIETFTICE TN TWLETHAH) I L 2RLT
WET, X512 (4) HER L ORBUIEREET % [WE
Lzt diLT&E L

Al fh7z 5% Rimd OWEBEHFINHERE (K2] 10H
HERY, CoORBMETFLEETOMEEZRAT L2
T, Rimd LFRERHRIETO ) v 7T PRI AER
B L. YEETOAREIERFEICE BT R IE g

1 Rimd4 \Z& ) 3 8ail SIEE

Rimd ~7 0= AOLBEL Wil GBIRH) ZiEEERLE L.
Rim4 R~ A CTREEDOLABIEITN Z LBHE (hemimelia : fEo

EHHEEO— % KIHT 2 KA T Rimd TRIES IR A S

LD ET) OEREELET,

K2 Rim4|\l&H\3BEEHEAETVERSE
Ji X O BPER, Rimd ~F O, Rimd REYY A, Rimd RETY A
TRV S L FRICHI T TS 2 AR o E 3,

3 FEINRRARRET  Rb e > 5 —
%IE gﬂ-i) iR R R

HAERE

B B

(FEBIRANHI T UL ML AT = BREET) ke %
w77 b=y AL ERE LT ABICEIE RN
T VAR RESELFERTY, TOMR, Rimd THIEL T
WBITHIETOW, B e 2 BB TG 2
#MIZ L. Rimd OEZBHME TR 53 291 % Flw
ZLFELA K3,
TRUEGOARRERETHL M) VI =T/ VI -1,
L MNAEROH 1 %IZAELTwEESbhTunEd, HE
BHIM B TE AT 132 { 0 de RIEG AR BIc o s
FHM T, ZORIBIHETD L FHRBIZFIFITE A
I E N T E A ENIEZIT) LTIy —v
THDHETNITRAEHCZENOWEICL Y, 4 FGefn
PR R 53 B AE L2 35 V) % B 1 i T 5 IR o0 — i %
HOENITEHNPTEE Lz, 58I, SRRWZELZE
HEETAED LI L THZERM AT SR T 00,
ZORFANZALEBI LI WEEZTVET,

X3 EFEMHEICLIRBEDIER

WEAT (J2), Rimd & BZF KO =% AD bV FIVEFK (Hiiy),
RO 7T NVERK () (2B L0 X CT W% RLE Lz
MU T NVEFETIE Y TIVERR LY b FKBIR LT ZIT VAT
fit ) 3,

ZE LK 1
Otsuka, T. et al. Duplication of chromosome 4q: renal pathol-
ogy of two siblings. Am. J. Med. Genet. A. 134, 330-333  (2005).



BRF v IRA Y b ERBFRRIEEEZ(D
T DIREFIC X D EGHEIRZ FasliE

BAGAE. BB Tk 7/ 4 DNA
BRI Z . TRICEENEHREEZ 7253 GREMIEZ ).
HEMRR 2 3. DNA #8512 DNA ARS8 (DSB:
DNA double-strand break) »E L. Zok, Yk Sz
DNA i ¥ A% DA G R oA ] 7 DNA $HNIE AT
% ETHIFMBEZ A Y, 7 AERDSHHRE S5
Hethsr (K1),

WEZIC A S & DNA B3 S, R THmRIC
[Hh] & TW—7] EMEN L BHBRMEEPTERE NS (X
2)o W—=TERCIE THIRZ Ay P ARy b &) A
ZEN, \-@T’Eiﬁf DSB 2EU % —/C. il A 7
DEFRKRT DSB ICRFESRONI-Z MDD, Ky PARY
b &ML Kﬁtﬂf_%*ﬁé DSB (2B 595 Z &R
BENTWize Lo L, eV —75 0 7% % Yettfkm om
HEZSLTDSB 258D X H IZHE SN TW 2500, 7%
T REREEII S 0 o T e o 72,

Ak &%, 58EERE (Schizosaccharomyces pombe) %
T DSB il EIEHE OFIHICHL D MLA 72, DA, DSB
TEmkIcBb B & N2 B3, [DSBC #itfk] & [SFT #
HR] O 2FOBEEKREIRKT 5 2 Ehbhr 72, DSBC
BEEROPHZ 723 Spoll (5HEERETIE Recl2) &9
FECRAE SN2 7 Y7 BHid, ARV —=T DRy b
X«’]‘f*y ¢ DSB %ﬁ}\?‘éo —77. SFT #ERIZmhER 43

IHEA LTV DA, —EV =T DRy F ARy M
Y Dllbf\z‘f_o ;.0) }:75"5 il — )V — 7T RNA HAEH
234 U, DSBC #iffk& SFT #HEMRIHKE > &, DSB A9
EEND Z LATRIE S N7z, WEGTELIRT DNA BEs5e T
ThHE, BHEF Ly I RA Y IOBRESI, Mde2 L9
43 7V —70 DSB IKE T2 %3+ 5V, Mde2 i3,
SFT HE&MHRD KR v b ARy MIBIFLLENREE 2L,

V=TI AHEy P ARy b ailiEfIcHliE s o8 E %
1R stk 2

e RENK e BBT
A\ A ,TN%

N/ —_—
=y

DNA
& DNAZFSH M
(double-strand breaks: DSBs)
. BEAROET
s
| DNA#S

TR B SR < pariis

IL—TER A

i

2. "W—N-7"

0 JE—,
0 BMAF
® DSBRwh ARk

sk‘éﬁt.auﬂ%m

FaliE

we&es Eags)

5 ROOREREER RO SUERER
INBRFEES R R R

WEEE. WHEAR. F#E . KBHE. JBHMA NBED

HTES. EHFRE

=4FFI—ER

EE#HE

oz &b oiz, Mde2 12 & Vil — v — 7 Oifs A4
L5%&, DSBC &Ry ARy MI/EMA LT DSB %
RS, BEMHEZ 2GS N5, T4bb, Mde2
25, DNA #8, Jeft RS kfiiE . DSB R -0 4%
BERMEMICHTET L. FHOMRE L FF - 7o/ 2 G R
F (liaisonin; liaison 17 F ~ AFET “fO211 5" OFE)
k L)“C@bb‘“clﬂé e SO THL R -7 (K
3)%,

Alal, 5r5EEEREE H T liaisonin OFEAEZR W S L7
M T R=ZADMFDH1E Mde2 OFRET 7% RS
CERTERDP o LBLEDDS, Spoll #5H% <L D
DSB HFI3 LRI PRAF E TV B 2 E DRI ST
BYY, OB BT B AR ORI 2 HI R A
T HEEZOND, 5%, Mde2 O 7% R %~ 17
5 T, WBERERER ~ 7 A7 &R I TO T O A7
P2 BGEL T & 720,

KR

e
Y DNA#® |———HU
b
WJE—-‘/‘/
DSB A P XKy b BTy IRV

ad3/Cds 1!
w—m Sl

K&ﬂﬂﬁﬂ)ﬂx GREEGHEIRR)

ﬂmﬂ e L3\

W—)V—7HEEER

SFT %E’%zk 13 Rec7—15-24, DSBC #i&1kid Rec6-12-14 12L& o
THI S L5 SFT #A1KD Recl5 13T Recl0 AKFER L~
EHEAT B0 DNA BIESE 1212589 2 Mde2 1% SFT #er k% %
EALL, V=T Dk P AKXy MCHAT 5o Mde2 138 512

o KA | MR L (W= b THULAER) . i1
DSBC #i&fk& kv 8 ARy PANEIFUIAL, DSB 2K E 2o

5| FSCHR

1) Ogino and Masai, 2006, /. Biol. Chem., 281, 1338-1344
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1. Itoh, T., Fujiwara, Y., Ono, T. & Yamaizumi, M. UVs syn-
drome, a new general category of photosensitive disorder
with defective DNA repair, is distinct from xeroderma pig-
mentosum variant and rodent complementation group 1. Am
J Hum Genet 56, 1267-76 (1995).

2. Nakazawa, Y. et al. Mutations in UVSSA cause UV-sensitive
syndrome and impair RNA polymerase Ilo processing in

transcription-coupled nucleotide-excision repair. Nat Genet
44, 586-92 (2012).

13



14

alone?

Cytosine methylation can make a significant contribution
to epigenetic control of gene expression in plants as well as
animals. Although it is considered as a stable, heritable
modification of DNA, cytosine methylation may also un-
dergo dynamic changes during development. DNA replica-
tion can either propagate or dilute out methylated
cytosines, and, in addition, enzymatic removal and altera-
tion can also take place. However, identifying DNA demeth-
ylating enzymes is greatly complicated by the fact that they
are often lethal when mutated, and also because they act in
narrow developmental windows, often in the gametes.

In Arabidopsis thaliana, the DNA glycosylase DEMETER
is believed to act before fertilization in a single cell of the fe-
male gametophyte (termed the central cell; coloured blue
in Figure B, left) and to demethylate a set of genes via the
base excision repair pathway, thus facilitating their
maternal-specific transcriptional activation.

The central cell divides after fertilization to generate the
endosperm, the placenta equivalent (blue in Figure B,
right), which also expresses maternal genes. When a deme-
ter mutation is inherited by the female gametophyte, en-
dosperm divisions do take place initially, but the seeds later

“Window” of

DNA demethylation in the Arabidopsis
thaliana female gametophyte: is DEMETER

Diana M Buzas FPlant Reproductive Genetics, Graduate
School of Biological Sciences, Nara
Institute of Science and Technology

v : ik
Diana M Buzas, Yukiko Sugimoto, Yuki Kinoshita, Tetsu Kinoshita

abort (Figure D; segregating mutant brown seeds and wild-
type yellow seeds).

The transcriptional activation of specific genes in the cen-
tral cell and endosperm in wild type, as well as the lack of
such activation in demeter mutants, have been used as rec-
ognizable hallmarks of DNA demethylation. Such hall-
marks are most easily visualized in plant lines expressing a
GFP reporter (Figure C) placed under the control of a na-
tive DNA region that directs maternal gene expression
(Figure E, black bar). We mutagenized such a line and
identified other DNA demethylating components.

Wild-type Mutant
Endosperm Endosperm
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