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Aberrant DNA methylation is essential in carcinogenesis, and analysis using animal
model is important. The aim of this study was to establish a transgenic rat that can control
expression of DNA methyltransferase, Dnmt3b, and to clarify whether high Dnmt3b
expression induce tumors with malignant phenotypes or not. The transgenes that can induce
rat Dnmt3b2 expression were constructed. For universal use, I decided to construct
transgenic mouse, and the rat cDNA was replaced by a mouse cDNA. If a transgenic mouse
is established, it will enable us to assess factors that induce or suppress aberrant DNA
methylation.

SRR
(BHAHAL : 1)
[ERESES IR R

2 00 B4R 2, 000, 000 600, 000 2, 600, 000
200 94 800, 000 240, 000 1, 040, 000
20 1 OfRpE 900, 000 270, 000 1, 170, 000

A

FEE
o 3,700, 000 1, 110, 000 4, 810, 000

TFIR5YBF © My
RS 04y F - AIE : EREPES: - MBI (L7
X—U— 1 ST

1. WFICRAE SO & LB EFRBG (A vy ) B3,
FHE, B RENBAICIE., Bt rE—4% MO CEHEETHDLZ ENEL OWIFEEIC L
—HEI D CpG T A 7> K (CGL) D X FLAkIT DS MNZ 2> TWD, —H T, DNA A5 /L



LR 2T HRER T - KNS T2
wf@ﬂﬁiﬁbf@%ﬂfwé DNA * F
IAL B DFFEFIC IR D I 70 57,
PAEAM 2 @%ﬁ%k%wk%wéﬂ\ﬁw
VALV TCOMERASHETETHEHEIIRD
LEZLND,
ZIVETITHIERES B I, %< O5EEE)
MR NBATT VZONT, BB 7 rE—H
—FEE OGT 0 DNA A FIUAVRE 2 4~ 7 LHE
IR FEICLOBRERLTE T,
3, 2" -Dimethyl—4-aminobiphenyl (DMAB) & 7
ARNATBAZXVFER LT v MRISLR
DATIEDNA AF i kv A Lo o s
INHBETFEABTIENTEEZLOD,
thoEHEOET LTI, RHTZENTER
Molz, MR, EREWEPNAET L

TO DNA A F LR G OHREITH A S50,

WY 7 0 ' — & —fEk CGT D 2 F /L
M%;wﬁﬁ%ﬁﬁmﬁ%%ﬁbkﬁ%ﬁ
5@uTk@@fd&#oto_mg

EREh ) IR fé%%wm#4V///
TELATITE MEREICHERTO RN b &
SRR LTS, TOEKE LT, BRF
MMV X D B3 DS AT T L TR SRR AE
RoBEERKEWNZ L, ERIMOIELEIZE

R RSB L TP E MRV 2 STz, #E
BRENY) CTIX DNA A F AL B M3 7 BT
BRI TRV ATREMENE 2 bz,

* 2T, WHEAERE L. de novo ® A F )L
{bZ&+ 5 DNA A F/VEERFEESR 3B (DNMT3B)
DBEFIHBE, b FEOT v b OEE T
U7, b MEETIZ, DT3B DFEBINE
HORLNDIZH L, 7 v MEETITEWE
DONIFELEAETH-Tz, - T, EBREMT
%, Dnmt3b DFEBMPME, F721E, BHHE
#ﬁﬁ@ I WT EA, BEEZ DNA X F Uk

Wbl BEEMEWZ EO—KTH
é&%z%hto

2. e EH

AAFZE T, Dnmt3b OISENFFEE A RE L
FUAYx=v 7 Ty hE{ERL, Dnmt3b O
ﬁ%ﬁ#tb@@fk%Ubt PR 0D
W OFEFICE G T 5 0G0 &2 B 6T
T5Z E%HE’JE L7z,

3. WHEDITE

(1) Mife & BREISZERDS AUHIREARIT ATCC X
DEEAN L7z, 7 v MEISLARDS AAMANRRIZ4
BN RO EEE AL VL2517,
BLEFREAANY X —0E AL Lipofectamine
2000 (Invitrogen L) ZH\\TiT>7-,

(2) Bl F3B~7 %— pBlueScript 1112
Human EEF1A1 ( Eukaryotic translation
elongation factor 1Al1) promoter 3 L X
Chicken beta—globin insulator ZfHA AZL

T2 B — 1 XE LIS ARG 2 —BF5ERT
O PEE L XV k5 %5 1F 72, pTREZhyg,
ptTA2, pTEToff ¥ JX X pTRE2Luc (& Clontech
FEBIEA LT,

(3) Dnmt3b cDNA D7 m—=>22%7 F v K
Dnmt3b2 DV vi—="> 7%, T v k AT6.3 #
J> cDNA Z 8L Dnmt3b2CDS (2. 6kb) % PCR
PR U, BanH1 % L 7= forward 77 A4 ~—,
Sall ZHElL7= reverse I A4 ~—%HW\T
nest PCR C& & I(ZHAME L7-FEW % pTRE2hyg
|2 ligation ¥AZ LIZL o TiTo7, 712
— V DOMERIL Xhol W% OEBELIKENC XL 5
A= FEOUEBLRNY—F7 =
T VIToTm, TR Damt3b2 D7 a—=
U7V, U ARG D cDNA ZERLL .
FIERIZAT > 72,

(4) EI=FIEBUAENT SYBR Green % A7z
TIVE A LRT-PCRIZE VITo T,

(5) TET-OFF 3 AT AOBEMEE &5 7
AZhFEN B AF 72 e N EISEIRDS AR BaRE PC3 35
JOVLNCaP (Z. pTRE2Luc ¥ JL TN EEF1A1-tTA2
Ry H— (F721% pTEToff) ZiEIZTEAL
2o RXUH A7V FIEB L OIEFETIC
BiF 5 pTRE2Luc HRKDNL T T =T —F DI
¥l 7% Dual-Luciferase Reporter Assay System
(Promega fh) BL O I ) A—F—%HWNT
HEL, g 52 &Ik Y TET-0FF > 27
LOEMEHERR 21T 2 72,

EpE S
(1) REGRET T » b Domt3b2 b T v A —
vy hOER

Dnmt3b OIS FHE A HE 7‘06 A
=77y NeERT 5729 ESCRNE 527
%%@?yk%m%Z%?VﬂV—yﬁyb
Z/E#L L 7=, Dnmt3b2 (X DNMT3B OIEHERL 7 A
V7 A—L2FEO YL, b MNEETEITHE
BN LTV A DNMT3B2 DT v hAREw 7T
b5, Dnmt3h 5T BAC A L=~ v Af#
KIZRABETHD Z LN TH D, £ 2
T, BAEBBEEZBT B0, i, B O
HIZDNA A F AL FER I NLT LT 5720
(2, TET-system Z{EH L7z, B FIHEO
On-0ff A3HAME & X5 TET-OFF-system % A
WABT=OIZ, 2 D N T A — R H—
ZERILT- (X)),

(@EMM1HMA&&—

XX RCEBE T REEZFETHE B
EEFIAl 70— X —@D FifiZTet ) 7L v
— % S e IR 7 (tTA2) & D72 W T2 F5 B~
7B —%FR LT, —&IlC, hTUARY—
NEELTREL2WEHRO—DE LT, #
DAF IR SN TN D, BHFZETIE, A
FbEetET 22 L2 AMETHDT, E



ANEBIEF %2 AF AL BHET 5 2 &35
ELEZ LN, 2T, EARSIOFIEIC
AV AL—H—ZHA LT,
(b) pTRE2-Dnmt3b2 X7 & —
pTRE2-hyg X7 % — (Tet & HKLS (TRE) 33
SO minMV FuE—4%—%EFHL, (1
<A VBRIV A[RE 2R X —) 12T v b
Dnmt3b2 cDNA ZH4FR AN L 7=,

insulator Human Eeffat insulato
promoter tTA2 il
v Tetracycline
'/’— \' /’— n
activation transcription ‘
TRE Dnmt3b2 minCMV

promoter

Tetracycline (-) Tetracycline (+)

FEEHESR S > b Dnmt3b2 T AU —

NS

(2) EEFIAI-tTA2 X7 ¥ —|C L5 FiiD&Es
TR BLIET O HeE

pTRE2Luc 33 & ONEEF1A1-tTA2 X7 & — %3t
A L7z PC3, LNCaP ffatRizkW\Cld, K%
YA TV NFETFTTLY 7 2T —E D3R
BUIZNZH 1/33 B 1/818 12 LT
WA Z ERHER Sz, TET-0FF v A7 AT
BWDTEERIZHW BTV D pTETof f %38
ANLTZEARITENEN 1/133 B L TN1/783 (2
P> LT Y . EEF1A1-tTA2 I pTEToff & [F]
EICHEREE L CTROBLGB T RALZIKT L%
DT ENERTE T,

(3) minCMV 7' 11— X —M 5 D CpG A fRZE
pTRE2-Dnmt3b2 X 27 % — CTH W T\ 5
minCMV 7' 12 & — & — L DNA A F U KIZ L U R
T EESNDAEEENRE N ER B X b,
% Z T, minCMV 1D CpG Be¥d C #42T T I
B L1277 4 ~—%{ER, PCR CHIE L7z
EYEHIBRHZEL AN CEBRTHZ LICL
D, 7aE—H%—% non CpG-minCMV 7' 7 E
— & —|Z{EH#i L 7= non—CpG—pTRE2-Dnmt3b2 X
7 —EERLLT,

(4) Dnmt3b2 mRNA DIEHFER DR

PC3, LNCaP il fcd #& {2 non—CpG—pTRE2-
Dnmt3b2 33 X TN EEF1A1-tTA2 X7 % — A A
L. v & Domt3b2 mRNA OB A2 RE LT~
LZAH, FXIUY A7 U UAFET T Domt 3b2
DFIBIL 1/6 BL O 1/128 12D LTz,
non—CpG—pTRE2-Dnmt3b2 33 X TN EEF1A1-tTA2
NRT H =) Dnmt3b2 B AL, 7D, KFv
YA 7V AFAE T T Domt3b2 mRNA FE R 29k
HWERFBLVAT AL LTHEL WS Z L

DHER TE T2,

(5) ~ 7 A Dnmt3b2 ~DiEHa

ERL L 78 D S AT REVE 2 JRITT D 72
iz~ ATEH LT,
non—-CpG-pTRE2-Dnmt3b2 X2 Z — @ Dnmt3b2
%<7 A cDNA FH3ED Dnmt3h2 \ZE# L 7=,

6) S%ORELE

S, TNOOHE LT Z—Z T,
Dnmt3b2 FEHLD ON, OFF ML HIE Al RE7R
N7 AV 2=y 7w ZADOEKREED D,
TARHE Y OET ADMER TEAUX, DNA AT
IACERE 2R - 309 2 BRERIR 1 - BRI
DT OFHENEZ D EEZBID,

5. TR mICE
(WFFEAEAE . WFTEHE R ONEEETIEE 12
ES )

UdEstamse) G4
Yamashita, S., Hosoya, K., Gyobu, K.,
Takeshima, H. and Ushijima, T. Development
of a novel output value for quantitative
assessment in methylated DNA
immunoprecipitation—CpG island
microarray analysis. DNA Res. 2009;16:
275-286. #aif Y

Ushijima, T. and Yamashita, S.
Methylation—sensitive representational
difference analysis (MS-RDA). Methods Mol
Biol. 2009;507:117-130. F#HiA YV

Nakajima, T., Enomoto, S., Yamashita, S.,
Ando, T., Nakanishi, Y., Nakazawa, K., Oda,
I., Gotoda, T. and Ushijima, T.
Persistence of a component of DNA
methylation in gastric mucosae after
Helicobacter pylori eradication. J
Gastroenterol. 2010;45:37-44. ZHAH Y

Tomita, H., Hirata, A., Yamada, Y., Hata,
K., Oyama, T., Mori, H., Yamashita, S.,
Ushijima, T. and Hara, A. Suppressive
effect of global DNA hypomethylation on
gastric carcinogenesis. Carcinogenesis

2010;31: 1627-1633. A Y

(Famk) Gtsf)

IWE B, MR, B & EEm
MeDIP-CpG 74 T K~A 7 a7 LA f#HriZ
BOWTAF MLV EERT DHIZODH
R DOBRE 3By = T 4 7 AW
D 2009 425 H 22 HHEE

Yamashita, S., Hosoya, K., Gyobu, K.,



Lahoti, M. and Ushijima, T. Development of
a Novel Output Value for Quantitative
Assessment in Methylated DNA
TImmunoprecipitation—CpG Island
Microarray Analysis. Epigenetics in
Development and Diseases Conference: 4th

Asian Epigenomics Meeting. August 24, 2009.

Singapore

Yamashita, S., Hosoya, K., Gyobu, K. and
Ushijima, T. A novel output value for
quantitative assessment in methylated DNA
immunoprecipitation—CpG island
microarray analysis. 2 68 [A] H AJFE5
firfsss 2009 4 10 A 2 H Rk

IF B, AR, BE &, MEHE. 4
B 12F01 MeDIP-microarray {2 & % DNA X F /L
{EFENTIZ W CE B & Al BRI T 2 B fEis
55 32 [l H ARy FAEM T4 2009 4 12 A
9 H ik

T B, B &, BN &, MOKhE, e
pLEE, JUlE ZEiR. KEIRFE]. M. KA
P, BRI MeDIP-CpG 7 A T > R~ A 7
07 LA NI L D iR~ — I — 0
FIER 4 BT &Y = 2T (7 AFREBES
2010 45 A 29 H &

Satoshi Yamashita, Ken Gyobu, Toshikazu
Ushijima. Identification of DNA
methylation markers to predict metastasis
of esophageal cancer by MeDIP-CpG island
microarray analysis. The 5th Asian
Epigenomics Meeting & A3 Symposium 2010
June 20, 2010. Jeju, Korea

Satoshi Yamashita, Ken Gyobu, Satoru
Takahashi, Yasunori Matsuda, Toshikazu
Ushijima. Testosterone overdose induces
aberrant DNA methylation in the prostate
55 69 [0] A A AR as 2010 429 A 22
N3

Satoshi Yamashita, Satoru Takahashi, Ken
Gyobu, Yasunori Matsuda, Toshikazu
Ushijima. Testosterone overdose induces
aberrant DNA methylation in the rat
prostate. The 18th International Workshop
on Genetic Systems in the Rat 2010 4 12
H 1 HEH

(X&) (Bt o)

(PEZEY PERE)
Otk (Gt o 1)
ORI (Gt 0 14)

(% Dfih)
R L= U
fE

6. HFITHAR

(D WFgEREE

(I~  Ha (YAMASHITA SATOSHI)
IMSTATEE NESLDS AMFGEE o 2 — « =B
J LNFRMTE e 2=y MR

e E & - 80321876

(@) WHFEr i3
EL

(3) HEEFFEH
L



