#e=t C-19
HEREMEEWRRRBREE

VR 2 148 5 H 15 ABULE

MEiER - ABHE B)
AZEHARS - 2007-2008
SREES ;19390201
MERESL (FIX) FRIES/ LBIEHTORRK EEEREOEMEZE - ERMLEE
~DItA

Development of a novel method for epigenome analysis and
application to cancer diagnosis and order made therapy

MEREL (EX)

MRARRE
2/l £ (TOYOTA MINORU)
HLIRERXZ - EFER - Hi%
MREHES : 10270676

WFFERCR O

HALSREICB W T Y 2 X T 4 v 7R EFEITMA DNA A F LR B X b S MEAf 5 72
EOTE V=X T A v I RBENEETDL.F ) LA EOZEOBEBRTFNRZEY =T
Ay I RBEEATLEEZON, TORFEWAOLNICT DI LiL, WHikiEOZH
BELOREERBEO ETHETH D, KR T, 7/ 2H8ER X TF AALIBITIE S £
BoBmEKzZzEERWICMIT T 2 5EOB % % B3, Methylated CpG island
amplification (MCA)JEIZE VD, AF /AL LTW5H CpG island Z2h3E L <HEME L. K
Fa#k D & L7z DNA 2> BAERR L72 MCA 7 > 7Y > % Cyb C, 1B RAG#AAE & 0 fhH L 7= DNA
IMOHVERR LTZMCA 77 2% Cy3 TT~L L, Agilent #:0 whole genome promoter array
WA TVEARXTHZ LWLV EONT 7 FVERET L, @A F L L T2 BE T %A
ELlZ, . /oNTMRE, 7/ 577 Y BLAT RIZER L, 7 v~ T U aEibkik (ChIP
on ChIP) DF —# L35 Z LI2E D, DNA A F U b, BEA MU H3 U P4, U 2T DA
F Ak & OFEARENT 2 FIEEIZ L7z, DN\MT & 5 N & Dicer ZBIREMINC /) v 7 T 7k Lo K
AR & VT, MCA microarray #1TV), DNA A F /LB L e R b EBHiO T v 7 7 A L EAE
R LT ARFFREIC K W B S8 LW B S 7 KB X 0 I L2 5L O 5 T D fif i =0,
BWrCIRIROEMEGFORIEICEH EEZ BN D,

AR
(BEHHAL - )
[ERESEN LiEESES & &t
2007 FFJE 1,600, 000 2, 280, 000 9, 880, 000
2008 £ 6, 500, 000 1, 950, 000 8, 450, 000
FIE
FIE
I
it 14,100, 000 4,230, 000 18, 330, 000




WFFE5 8y« RS

FHIF 23 - WIE « NBLRERERIE % - WLB AR
U 1 LR, DNA AF UL, TEV=XT 47 A, BETBE, s nvF

1. WFEBRAE4HI O 5
KNG¥EE DR £ T /L%, Vogelstein {23
15 4ELL BRTICHRE L7t B PR & 7 112,
<A77 a%T T4 NREZEN RO RRE
EMEMZT-RENEROEZFTHY ., K
IR DT EIRES, [ IR B i FF R % ]
T HITITE S TV, o, BEEAEND
DO ERERL /b D B AREE SR ISR 2 Hhuik
R P ITE AR IR AR, o
7 BB OB BRI D, DNA A F L
B L0 R b SN DB FORIEICIL, A
FIALBREANC LV BBFE I N5 BB T
BIHT LA &R TR 21T 5 &
HNIRENTE =, L, ZOHiETIE,
A F AL DA EAR T 25 DNA A F AL TARGE
LERNTWD D, il A F AL OFE B RIS
FBFHE SN 5 RIS, DNA X F 11k
IR & UM MATIE OB N A T
b5,

2. WEDOBHK
AWFGETIE, 7 AFER 72 =7 ) LRAT
ZARRIZT D72, ~A4 7T LA EZHN
T2 AT NACFRATIE BT 5, /2. KED
TR % @I D E EIITIRAT T 5720,
Pyrosequencing £t @ A F ALIEHT ~D s
Mz R+, TR OHEMER DNA X F 11k
g & | EmRE TENEER T ERO T T
7 A IV ERAWIFRNT L. KGR O30 AR
\Z81T D DNA A TF UL DOEE Z T35, F
72, microRNA 73 DNA A F LAV K H 2 L 0 RiE
b EN D ATHEMEIZ DUV T DNMT BEREA T2 L
T2 KA AmIE 2 F U TR 5,

3. Wt Ak

7 ) I DNA % A F AR I IR SR 3 L O
A FNALIERESZ MEHIREESE CUIlr L, 747
B—hF 4 — gL, PCREICLY AF
MMELTWB CpG 7 A T2 RO HEFERAIZ
g+ 5, Bonz7r 7V arzfHnT
7,000 Bl OO ET—F—% N N—F 5K
AV TTrALZHNTAF OB %
1T>7-, Bisulfite #LEE L 7= DNA % PCR }EIZ
& V& L, Pyorsequencing {E%4 W CE &
H) 72 A F AL 21T > 7,

ChIPon ChIP¥EIZ LV B R R H3 U P4,
EAXA R H3 UL 27T D RAFAAKITONT,

Ja~<F R LkEE A VT DNA & | L,

BAY L TT VAL DT 21T o 72,

4. BFIERE

(1) DNA A F LB L O A hAERHD S/
Il RRARAT I D BR

WrFEREE L. AF /L TV 5 CpG island
BRI HEIET 5 Sk, Methylated CpG
island amplification (MCA)VEZBEFE L 7=,
e, MCA ¥ & representative difference
analysis (RDA) JEDOMAEGHLHIZL D,
TE AT ML L TV B 1 OIEE D A HE
Tholen, ZEOBIET D AT ALDIRHE
BB OBKTHESTT 22 EIXREETH -
Too AW TIR, RGBSR L7z
DNA 7> AR L7Z MCA 7 > 7 U =1 % Cyb T,
TE 5 KIGHARE & 0 filiH U 7= DNA 2> B ERR L 7=
MCA 7> 7Y 2% Cy3 TT-UL L, Agilent
% whole genome promoter array (Z/>NA 7
VEARXFTHZ IR0y
ZRRAT L. @A F L L TV D8R & [AE
L7z(® 1), F7=. BHBUEFIT MCA array &
FRFICATO 2 &2 E D, oA TF T r >
7 A VOLER N ARETH - 7=,

Tester (HCT118) Driver (DKO)

MCA amplicon
1 1
Label with Cy5 Label with
] L 4
Agllent CpG island array
Methylation Methylation

HCT116 > DKO HCT116 = DKO

1. MCA array ¥£IZ X 5 DNA A FLALfREMT
KIGHEAIIER HCT116 38 X TN DNA A F LAk
FDNMT1.DNMT3B % / 7 7 7 b L 7= /i@ DKO
MEH,MCA 7o 7Y arZFi& L, DNA A F
IMEDZEERIT 5 2 ERARETH 5,

b A b MBS A RS fRET 9 D BHEY T,
ChIPon ChIPJEIC K W BE A R H3 U P 4,
ERARH3 VDU 27T DA FIAKIZONT,
7 a<F oI REEZ VT DNA 2[RI L,
AAN T T VALK DN AT T2, 55
NifEfisa, 7 57 Z 7% BLAT EICFoR
L. 7 a~F k%L (ChIP on ChIP) ®
T—H LT 52 L2k Y, DNA A Tk,
ERARCHI YD 4, YD 27T D AF Ak
& OFEERNT 2 ATEEIC L7z (1K 2),



L
ChiP-chip H3K4me3 . ~—DNMTs KO
" ” g —HCT18

MCAM

DNA methylation
~—HCT116/Normal

ChvBOT008TEE

cBUEEEBIE cnenad

‘MJWJ

cheB 011823734

[ 2. DNA A F Lk & b & k AEHOFEA
Hr ol

ChIP-on-ChIP & MCA array OflAAHH
(2& ., DNA 2 Ffbe b R b fEHiR T
DA ATRE & 72 o 72,

Bisulfitesequencing {% & pyrosequencing %
ERGDOEDLZ LT EENNHONA R
V=T Mg A TF VALIRMT & R A T
Bisulfite-pyrosequencing % % A \» T,
SFRP1. SFRP2. mir-34bc., LINE1 ® A F
JABSEHTIZ A L7 (X 3),

4% 6% 6% 10% 11% 9% 8%

Normal
colon
1d 1l - . | -l
i 01 O R
E S CT TG T tAGTiCACETEELTETETCAGTC
s 1 15 20 25
48%4 50% 58%  55% 59% 55% 60%
Tumor

'Ii L. |il.||..| Ll

TS T e TETCRGTCOAGETCORTETETCAGTE
5 10 15 20 5

3. Bisulfate—pyrosequencing JEIC X 5
mir-34bc D A FILALARMT

EH AR TIHE L ~r o 2 F Uik Lk
HRZenolzk L, RIBEIZB W TR L1
DATFNALZERBD T,

Bisulfate—pyrosequencing % AT, K4
(WRIBE DR AR & X35 ., Enlarged fold
gastritis 23V T, LINEL DK A F LAk
EETWAHZEEH LN L, £72. 50ng
PRI DOBEL 72 DNA % JHU = DNA A F LAk R H
DARETH U | MIGFCME 7R & OME I iR )
5D DNA A F /AR H S AIREIC 72 o Tz,

(2) TV LRITIC X D RIGHE DRI A
B DOIRE

FEIFMIRIZB W T, FFEDOBRTN ATV
ENDHDIE, TOBELGTHARELEINDZ &

W20, MG R R B X AT ks
TR BIRICHE T D720 LB 2 5
NTE 7=, bivbiuid, DNA X FAbidfE «
OFETRBRICE Z 2D TIiEA < . —EBDOREIC
BWCH )L TUA RK2Cp6T A7 ROE A
FbERTZ e LI, ZDOL D 7R
A CpG island methylator phenotype
(aw)%ﬁ?é&%z%héﬂw CIMP I%
ﬁ%ﬁ@f Bis~A7a0% 774 bR
ﬁ@@@kbfﬁ%f%éi#@f@
< %#J—%—fﬁ:jkﬂﬁﬁgf qug)gﬂé
ZEMmb, %?wm%ﬁﬁﬁéLb%mﬂ%
HHNE, ATF LR 25 & 2 TR E
R DB 53~ Sz, CIMP Bt KI5 O FF
L LT, K-ras ° BRAF 72 & OB E % &R\
HL.RAS VI FIVOREEBODH Z L, pb3
DEREZITL L ERBD RN ORI E A
T 5(X4), CIMP tino~A 7 a7 T4
L TEMERRME O K ClX, THEIEN,
JE DFIRE 2 H T DEIE DB EORH

R
[ | — (] "

‘!“ it
B-v:shnm Q"J—

[Emin | e
Cimp

APC ‘l
[ || i || ami |- @ | 0
K-ras

hMLH1 —_— TN TIA AR

[ | [ e || wmn |—>{® | (Chi nogatve)

? ? p53
ST

M4 P=XT A4y ZETV=XT AV
72 B % B B8 L T R D SRR

(3) KRIGFEIZEBIT D microRNA DY = X%
74/7ﬁfﬁm®ﬁwmmﬁ
KGN ANZFBUWTDNA A F Az L oA L
N é?}’bfb\%) microRNA % TagMan PCR
LN Ui, FORER, T L7z 157 @
microRNA @ 5 B, 37 fE A A F ALBHEAAL
BB L O DNMT OERERRE I K » TREN L
HI 2 Z2H BN Lm, A FALOER
microRNA @ 5 5 mir—-34b/c D RIE{LIZ KRG
JERRERRIC B W CTERICRD b, Ein
ALy rr7 e LKBEEL TV,
mir—-34bc @ DNA A FALIT KGR FER] D
WUZBNTHRD I, BHTO~—h—L L
TERTH AR RSN (BOMK
HAEB L OB S Y b, 725 ONTETR
JEH. H5FE 2008— 121671, AL 20 4F 5
A7 HHRE) ., F 7. A ssEc B 53 % CDK6
X2 MET 2% mir—34b/c OIEHITH Y | mir-34be
KGRI B FEAT S Z I
V. CDK6, MET DF&EHLZ Nl L, NSO
HIFRE IR TS A2Z EE2HLMNITLE
(Toyota et al., Cancer Res, 2008),



5. ERRERLE
(BFFEAREEE . WFSE 03 M ONHLEERFZE 3 12
AR

CdesEsm ) (B 29 1)

1.

Watanabe, Y, Kim, HS, Castoro, RJ
Chyng, W, Estecio, MR, Kondo, K, Guo,
Y, Ahmed, SS, Toyota, M, Itoh, F, Suk,
KT, Cho, MY, Shen, L, Jelinek, J and
Issa, JP. Sensitive and specific
detection of early gastric cancer
using DNA methylation analysis of
gastric washing. Gastroenterol,
Published on line, Apr 17, 2009. #:#¢
AY.

Kashima L, Toyota M, Mita H, Suzuki H,
Idogawa M, Ogi K, Sasaki Y, , Tokino T.
CHFR, a potent tumor suppressor,
downregulates interleukin—=8 via
inhibition of NF-*B. Oncogene, 2009,
in press. & A Y.

Nojima M, Maruyama R, Yasui H, Suzuki
H, Maruyama Y, Tarasawa I, Sasaki Y,
Asaoku H, Sakai H, Hayashi T, Mori M,
Imai K, Tokino T, Ishida T, Toyota M,
Shinomura Y. Genomic Screening for
Genes Silenced by DNA Methylation
Revealed an Association between RASD1
Inactivation Dexamethasone
Resistance in Multiple Myeloma. Clin
Cancer Res, 2009, in press. &HA Y.
Tomita M, Toyota M, Ishikawa C,
Nakazato T, Okudaira T, Matsuda T,
Uchihara J, Taira N, Ohshiro K, Senba
M, Tanaka Y, Ohshima K, Saya H, Tokino
T, Mori N. Overexpression of Aurora a

and

by loss of CHFR gene expresion
increases the growth of
HTLV-1-infected T cells through

enhanced NF-kB activity. Int J Cancer,
124 : 2607-2615, 2009. ##AH Y.
Sasaki Y, Negishi H, Koyama R, Anbo N,
Ohori K, Idogawa M, Mita H, Toyota M,
Imai K, Shinomura Y, Tokino T. pb3
family members regulate the expression
of the apolipoprotein D gene. J Biol
Chem, 284: 872-883, 2009. ##A Y.
Suzuki H, Toyota M, Kondo Y, Shinomura
Y. Inflammation-related  aberrant
patterns of DNA methylation: detection
and role in epigenetic deregulation of
cancer cell transcriptome. Methods Mol
Biol. 512: 55-69, 2009. #HA Y.
Toyota M, Suzuki H, Shinomura Y. The
Epigenome of colorectal cancer.
Current Colorectal Cancer Reports, 5 :
84-89, 2009. AV .

10.

11.

12.

13.

14.

15.

Toyota M, Suzuki H, Yamashita T, Hirata
K, Shinomura Y, Tokino T, Imai K.
Cancer Epigenomics : Implications of
DNA methylation in personalized
therapy. Cancer Sci, 100 : 787-791,
2009. AEFA Y.

Toyota M, Suzuki H, Sasaki Y, Maruyama
R, Imai K, Shinomura Y, Tokino T.
Epigenetic silencing of
microRNA-34b/c and BTG4 is associated
with CpG island methylation in
colorectal cancer. Cancer Res, 68:
4123-4132, 2008. &HHA Y.

Kawamura YI, Toyota M, Kawashima R,
Hagiwara T, Suzuki H, Imai K, Shinomura
Y, Tokino T, Kannagi R, Dohi T. DNA
hypermethylation contributes
incomplete synthesis of carbohydrate
determinants in gastrointestinal
cancer. Gastroenterol, 135: 142-151,
2008. AFHAY.

Ting A, Suzuki H, Cope L, Schuebel K,
Lee B, Toyota M, Imai K, Shinomura Y,
Tokino T, Baylin SB. A requirement for
DICER to maintain full promoter CpG
Island hypermethylation in human
cancer cells. Cancer Res, 68:
2570-2575, 2008. A Y.

Sasaki Y, Ohshima Y, Koyama R, Maruyama
R, Akashi H, Mita H, Toyota M,
Shinomura Y, Imai K, Tokino T
Identification of flotillin—2, a major
protein on lipid rafths, as a novel
target of the pb3 family members. Mol
Cancer Res, 6: 395-406, 2008. #Hify
.

Imai T, Toyota M, Suzuki H, Akino K, Ogi
K, Sogabe Y, Kashima L, Maruyama R,
Nojima M, Mita H, Sasaki Y, Itoh F, Imai
K, Shinomura Y, Hiratsuka H, Tokino T.
Epigenetic inactivation of RASSF2 in
oral squamous cell carcinoma. Cancer
Sci, 99, 958-966, 2008. A Y.
Maruyama R, Akino K, Toyota M, Suzuki
H, Imai T, Ohe-Toyota M, Yamamoto E,
Nojima M, Fujikane T, Sasaki Y,
Yamashita T, Watanabe Y, Hiratsuka Y,
Hirata K, Itoh F, Imai K, Shinomura Y,
Tokino T. Cytoplasmic RASSF2A is a
proapoptotic mediator whose
expression is epigenetically silenced
in gastric cancer. Carcinogenesis, 29:
1312-1318, 2008. #HZHH V.

Sasaki Y, Negishi H, Idogawa M, Suzuki
H, Mita H, Toyota M, Shinomura Y, Imai
K, Tokino T. The hsitone deacetylase
inhibitor FK288 enhances




16.

17.

18.

19.

20.

21.

22.

23.

adenovirus—mediated pb3 family gene
therapy in cancer models. Mol Cancer
Ther, 7: 779-787, 2008. A Y.
Sogabe Y, Suzuki H, Toyota M, Ogi K,
Imai T, Nojima M, Sasaki Y, Hiratsuka
H, Tokino T. Epigenetic inactivation
of SFRP genes in oral squamous cell
carcinoma. Int J Oncol, 32: 1253-1261,
2008. AEFHA Y.

Takagi H, Sasaki S, Suzuki H, Toyota M,
Maruyama R, Nojima M, Yamamoto H, Omata
M, Tokino T, Imai K, Shinomura Y.
Frequent epigenetic inactivation of

SFRP genes in hepatocellular carcinoma.

J. Gastroenterol,
HaA Y.
Yamamoto E, Toyota M, Suzuki H, Kondo
Y, Imai K, Sanomura T, Murayama Y,
Ohe-Toyota M, Maruyama R, Nojima M,
Ashida M, Fujii K, Sasaki Y, Hayashi N,
Mori M, Imai K, Tokino T, Shinomura Y.
LINE-1 hypomethylation is associated
with increased CpG island methylation
in helicobactor pylori-related
enlarged fold gastritis. Cancer
Epidemiol  Biomarkers  Prev, 17:
2555-2564, 2008. A Y.

Suzuki H, Tokino T, Shinomura Y, Imai
K, Toyota M, DNA methylation and cancer
pathways in gastrointestinal tumors
Pharmacogenomics, 9 :
EA Y.

Suzuki H, Toyota M, Caraway H,
Gabrielson E, Ohmura T, Fujikane T,
Nishikawa N, Sogabe Y, Nojima M, Sonoda
T, Mori M, Hirata K, Imai K, Shinomura
Y, Baylin SB, Tokino T. Frequent
epigenetic inactivation of Wnt
antagonist genes in breast cancer.
British J Cancer, 98: 1147-1156, 2008.
HA Y.

Jost E, Schmid J, Wilop S, Schubert C,
Suzuki H, Herman JG, Osieka R, Galm O.
Epigenetic inactivation of secreted
Frizzled-related proteins in acute
myeloid leukaemia. Br. J. Haematol,
142 : 745-753, 2008. A Y.

Shen L, Toyota M, Kondo Y, Lin E, Zhang
L, Guo Y, Hernandez N, Chen X, Ahmed S,
Konishi K, Hamilton SR, Issa JP]J.
Integrated genetic and epigenetic
analysis identifies colon cancer
corresponding to three different
subclasses of disease. Proc Natl Acad
Sci U S A. 104: 18654-18659, 2007. #&
BA D .

Nishikawa N, Toyota M, Suzuki H, Homma

43 378-389, 2008.

1917-1928, 2008.

24.

25.

26.

217.

28.

29.

T, Fujikane T, Ohmura T, Nishidate T,
Ohe-Toyota M, Maruyama R, Sonoda T,
Sasaki Y, Urano T, Imai K, Hirata K,

Tokino T. Gene amplification and
overexpression of PRDM14 in breast
cancer, Cancer Res, 67: 9649-9657,

2007. EFHAY.

Schuebel KE, Chen E, Cope Lm Glockner
SC, Suzuki H, Yi JM, Chan TA, Van Neste
L, Van Criekinge W, van den Bosch S, van
Engeland M, Ting AH, Jair K, Yu W,
Toyota M, Imai K, Ahuja N, Herman JG,
Baylin  SB. Comparing the DNA
hypermethylation with gene mutations
in human colorectal cancer. Plos Genet
3: 1709-1723, 2007. ##A Y.

Akino K, Toyota M, Suzuki H, Imai T,
Maruyama R, Kusano M, Nishikawa N,
Watanabe Y, Sasaki Y, Abe T, Yamamoto
E, Tarasawa I, Sonoda T, Mori M, Imai
K, Shinomura Y, Tokino T.
Identification of DFNA5 as a target of
epigenetic 1inactivation in gastric
cancer. Cancer Sci,, 98: 88-95, 2007

A Y.

Ohshima Y, Sasaki Y, Negishi H, Idogawa
M, Toyota M, Yamashita T, Wada T,
Nagoya S, Kawaguchi S, Yamashita T,
Tokino T. Antitumor effect of
adenoviras—mediated pb3 family gene
transfer on osteosarcoma cell lines

Cancer Biol Ther, 6: 1058-1066, 2007

HHAD .

Nojima M, Suzuki H, Toyota M, Watanabe
Y, Maruyama R, Sasaki S, Sasaki Y, Mita
H, Nishikawa N, Yamaguchi K, Hirata K,

Ttoh F, Tokino T, Mori M, Imai K
Shinomura Y. Frequent epigenetic
inactivation of SFRP genes and

constitutive activation of  Wnt
signaling in gastric cancer. Oncogene
26: 4699-4713, 2007. HHAY.
Watanabe Y, Toyota M, Kondo Y, Suzuki
H, Imai T, Ohe-Toyota M, Maruyama R,
Nojima M, Sasaki Y, Sekido Y, Hiratsuka
H, Shinomura Y, Imai K, Itoh F, Tokino
T. Expression profiling of PRDM family
genes identified PRDM5 as a target of
epigenetic silencing in colorectal and
gastric cancer. Clin Cancer Res, 13:
4786-4794, 2007. EHAY.

Sato H, Suzuki H, Toyota M, Nojima M,
Maruyama R, Sasaki S, Takagi H, Sogabe
Y, Sasaki Y, Idogawa M, Sonoda T, Mori
M, Imai K, Tokino T, Shinomura Y.
Frequent epigenetic inactivation of
DICKKOPF family genes in human




(
1.

10.

gastrointestinal tumors. ,
Carcinogenesis, 28: 2459-2466, 2007
A Y.

TRk G111
Toyota M, Imai K. The role of
epigenetic changes in cancer
immunothelapy. US—Japan Workshop on

Immunological Molecular Markers in
Oncology, March 23-24, 2009, Hawaii,
USA.

BHOFE AR . UARE RS, L
TEE, AR, Bl s AEOR
T & WAL SRR E DS THERS. 8 5 BIH
A EEERRE, VY RTY T A 2009
2 7 12-13 H. HH

BHOFE AR . BERASAL REEFRE
EOBIIBIATE Y =3 T 4 v 7 R
W OMMRERMAT. 5 31 ARy 4EY
T 81 Bl A A PR ERES, v
AT T A 2008 4E 12 A 9-12 H. #hF
BHOFE AR . BRASAL RFEFRE
B, SHE= RO v 7 F Rk R
WIZBIT D DNA 2 F /b D#&E], 5 67 [A]
AAREEARE, YRV T AL 2008 4F
10 A 28-30 H. &=

Toyota M, Epigenetic gene silencing
and microRNA in human colon cancer

Symposium, 36th Congress of the
International Society for
Oncodevelopmental Biology and
Medicine, Oct 5-9, 2008, Tokyo.

Toyota M, The role of DNA methylation
changes in signaling pathway. AACR
Special Conference on Cancer Research:
Cancer Epigenetics, May 28-31, 2008

Boston, USA.

Toyota M, Epigenetic alterations in
gastrointestinal cancer: functional

consequences and clinical application.

TIARC Cancer Epigenetics Meeting, Dec
6-7, 2007, Lyon, France

BH O Mmoo EY X
T A 7 IR BE O L RS B
THALE 2 A 1 0 7 [l -
551 8 RIBEHS 2007 4 11 17 H.
Cany =8

B FE IR RR, AL B
BRICBITA2ZEY 23T 4 v VIR R
DNA AF /MDD ZH T A-54 9
[ H ATHE SR P2 R, 2007 4R 10 A
18-21 H. ##=

BHOE &K, SHE= BT
. B R F& A . The role of DNA
methylation changes in signal
transduction in gastric cancer. 5 66

[B] 0 A S 2204, 2007 45 10 H 3-5

11.

(
1

3.

H. Bk

Toyota M, Epigenetic silencing of
genes involved in signaling pathways
in gastric cancer. Symposium, 35th
Congress of the International Society
for Oncodevelopmental Biology and
Medicine, Sept 15-19, 2007, Plaque,
Czech Republic.

BE) G 3)

Toyota M, Kashima L, Tokino T. CHFR as
a potential anticancer target. Cancer
Drug Discovery and  Development
Checkpoint Response in Cancer Therapy.
ppl63-176, Edited by Dai W, Humana
Press, NJ, USA, 2008. Total pages 314.
AIE=Z B O E vV xT a7
A-AF b & v A R AERf. DA DGy
TR, KB ME. MRAE. Ml
ppl145—ppl149. 2008.

BHH OFE SIS BAISAL ERE
LB R, HLEREEAR DB S
WET 2. RTE—. fWE. BARAT o
Tyt X —. pp213-222, 2008.

(PESERA PERE]

Ok Gt 1)
BOMBTERB L OBREHAX Y b, bW
(HETAREA]. IR 2008 — 121671, K 20
5 H 7 H M

OBfFiRBL Bt 0 )

(& D]

HH 2. DNA methylation as a new target
for therapy in cancer.

H A 74 2007 4

J& JCA-Mauverney Award. 2007

6.

W FERL R

(1) WFFEfRA

SH 3z

(TOYOTA MINORU)

FLBREERL K « EEEER - bz
W& 5« 70270676

(2) WFge s

#$AK #  (SUZUKI HIROMU)
FLIREERL R - RS - BhE
WrgeE 5 - 20381254

(3) EEEMTFEA
EL



