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A Comprehensive Study of Pathological Significance of Atypical
Cytosine Methylation during Tumorigenesis and Progression
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MR OBEEE (Fn30) : Flix OBAE T O G I EIEIZ/F1ET 5 CpG-island D A F /AKX,
LB A MHIIZIE CpG-island DEFRIIARHATH - 72, FLE b, WEHAOBIERICIC
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W R o (9532) : While cytosine methylation in CpG-island, located usually
regulatory region of many genes, is well recognized as an inhibitory epigenetic regulator,
biological significance of the cytosine methylation other than CpG-island is unclear.
By focusing morphology—oriented microscopic dissection methods, we investigated cytosine
methylation status in the gene promoter, and found that some of the cytosine methylation
outside of the CpG-island have major contributions during cancer progression.

AR TERA
(SHHHANL - 1)
[EREG Sy R & &t
200 64ERE 8, 300, 000 2,490, 000 10, 790, 000
200 7THE 2,100, 000 630, 000 2, 730, 000
200 84EE 2,100, 000 630, 000 2, 730, 000
200 9&E 1, 400, 000 420, 000 1, 820, 000
R
S 13, 900, 000 4,170, 000 18, 070, 000

Mot e - R
B EOSR - FIE - FEEEES - AMRREST
F—TU—FK: bV XT 47 A, in situ hybridization

1. WHIERIAA LI DT 5 BlgE, S0, BRPHICAILDE Y =R

x OB+ OBSHEEBEICEET D
CpG-island D A F/ALIE, s 1B % HH]
AL HIEE L, F825 A00E O i AR TR
BT ORIEIZEE L TWD, FAE LI,
INFETEFOREERIZIBITAERMNIR L
HN I TWARWIE CpG-island D R A
F AT & B ER BN D TR B AL R

T4 ADFHERICOTHMFTLZ & &
HEE LCHE AT,

2. WMHEOBR

EEZICA LoD E Y 2 R T 4 7 ADF
BRIIOXBRHETAZILEZHANE UCEHME
EATo T2, FRIC, BAEEMICERER SND [HF
TEDIEMEAL &~ IREE ] [ 58E



RO O 2. Bin 7 vE— X5
WOIEERE I A TF A b v DT &
HMZAT ) Z &&= BFE L LT, BRI A
BT oRNARCEARBFOFN A TS L & BT,
TEHE W R T JE S W TR EERAL D> & 180 )N
HHAR 2 3 BIR OISR B L T, RISl in -2 B89
HAFIALY b OB EIT O,

3. WD I

=V VEE T T o EEA
TAF AL DNA Z R4 % 72 8O OFEELEE %
AW, TN H A= g U, By
FHREEZ R T2E ) 7 o—F LR D/E
B, R, RIFVIRAR, BERCERLGRICRE L T,
MREARDBEESRER~A 78T = — 7ML
ORI AT L, A ET in situ T
A F AL Z T 5 J7 iR O B Re 21T
Iy, HEBA OB LE LT Ar—AE—
RKIFNWZ LD, WERY TN AT
N ERET S,

4. WF7EEE

O pk K- (NGF) O @Bl e 52 284K TrkA
Ba 7w — Xk, FE CpG-island
|2 AP-1 FLBCF (TGAGCGA) 2ME(ET B, D
AP-1 $HLLER A~ c—Jun 2& A #5 A 1 X ER G 3N H)
FEREZ AT D720, RO CTlX, S A
F AL DORIBARECHREAR IR TIE TrkA 2358
Bllren MREFRIREE AL Tz,

@TATA-box UTFED 1 HFTD A F MU & 5 iE
IRFREMBI OH ST/ A =X LDFER,
L, W L, v U RilEas & RS Ma T
RANKL F8 31 & CpG A F AL % Lhlekaat4 2 &
JFligi 7 & RANKL 2 F8 8L L 22V i fisias TIIE I
e U CHRBEBHIATALLL T D A F AL s B #A
BT, Lh TATA-box O 3 ¥ i CpG
DA F AL RIS S 47223, RANKL %
T DB T, BEALIC A F AR
einolo, ZHUE, E MR T RANKL
s a®— XKD TATA-box H Lo
(CGaggTTTATAA) &, A F /by b U fEAE
FH (MeCP2) @™ DNA #Bi%EC%1 (CpG & 3-5 ik
& Wz 4 EOERE L7z A or T AL, Mol
Cell, 2005) TdH V. ZDEALD MeCP2 & D
AEAIL TATA-box & E (TBP) & OfEA %
PLSE L CHEGA2MH T2 2 L 2R AL, iR
OB T L7, WIRER O 1L IZ BAMBI
X° SFRP—4 L7 0T —XITHONThH,
RANKL & f=+-[FIEEIC . TATA-box JEf#1C CpG Ed
FINFEAE LTI Y | TATA-box ITfED A F AL
W2 XD MeCP2 EAFEG 2 L7l HiFgS X,
Fegk7e b O TIEe < < OBEBETORBLH
W AT MIEET D, Filceo Y =T
S4 7 ABInFREAHEEE LI LA R
WH L TWa,

OTGF B IXME S DT 2R3 5 23, 14
2K BAMBI 1 TGF B /BMP 3 7' /L % jilkr

LT, AIBRBESHCE R & i 3 5 BEitse.
KIG¥E. BUNLHRIE T, CpG A F ALz L D
BAMBI J8ERMK TIZEA L C. R EMEAR R A 2
WTTHENT LT, 2 v o~ — E AR OMIKZ iR
HT L TR 2% high grade BE Tl low grade
FEL D B CpG A FILALHNE T BAMBI FEER N
B, v ~—0DEFITIEIALY L AF
I EHEE TH o7z, FRE 20 FEREIX, &
T[S M B M ak 2 W<, TGFB v 7
JLORINAEEEE, 7R b= A flEERE~
DR A EF L. BAMBI D5, siRNA
DN FZMRAT L7-, BAMBI S&HIFEERIL. LRk
FEAINRAE D T R h— 22BN &+, TGF B
[ R OB i e 1Ll A N g 1S R S/
L7z,

5. ERRERICE
(WFFeE . WRge oy Ha3E M ORI SR 1
=Y

UEsEams) (BH51 1)

(D Sann Sanda Khin, Kitazawa R, Win N, Than
TA, Mori K, Kondo T, Kitazawa S, BAMBI
gene 1s epigenetically silenced in a
subset of high—grade bladder cancer, Int
J Cancer, 125, 328-338, 2009, #HidH v

@ Kondo T, Kitazawa R, Yamaguchi A,

Kitazawa S, Dexamethasone Promotes

Osteoclastogenesis by Inhibiting

Osteoprotegerin through Multiple Levels,

J Cell Biochem, 103, 335-345, 2008, %t

Eitiol;

(@Niemhom S, Kitazawa S, Kitazawa R, Maeda
S, Leopairat J, Hypermethylation of
Epithelial-cadherin Gene Promoter is
Associated with Epstein—Barr Virus in
Nasopharyngeal, Carcinoma, Cancer
Detect Prev, 32, 127-134, 2008, #AFi
n

@Nishino N, Tamori Y, Tateya S, Kawaguchi
T, Shibakusa T, Mizunoya W, Inoue K,

Kitazawa R, Kitazawa S, Matsuki Y,
Hiramatsu R, Masubuchi S, Omachi A,
Kimura K, Saito M, Amo T, Ohta S,

Yamaguchi T, Osumi T, Cheng J, Fujimoto
T, Nakao H, Nakao K, Aiba A, Okamura H,

Fushiki T, Kasuga M, FSP27 Contributes to
Efficient Energy Storage in Murine White
Adipocytes by Promoting the Formation of
Unilocular Lipid Droplets, J Clin Invest,
118, 2808-2821, 2008, #FHid YV

®shii J, Kitazawa R, Mori K, McHugh K. P.,
Morii E, Kondo T, Kitazawa S,




Lipopolysaccharide Suppresses RANK Gene
Expression in Macrophages by
Down-Regulating PU.1 and MITF, J
Cellular Biochem, 105, 896-904, 2008, %t
Eitiol;

® Darwanto A, Kitazawa R, Kondo T,
Kitazawa S, MeCP2 Expression and
Promoter Methylation of Cyclin D1 Gene
Are Associated with Cyclin D1 Expression
in Developing Rat Epididymal Duct

Acta Histochem Cytochem, 41,
135-142, 2008, #Fcd v

(MKitazawa R, Mori K, Yamaguchi A, Kondo
T, Kitazawa S, Modulation of Mouse RANKL
Gene Expression by Runx2 and Vitamin D3,
J Cellular Biochem, 105, 1289-1297, 2008,
EHH Y

(®Takahashi Y, Tida K, Takeno R, Kitazawa
R, Kitazawa S, Kitamura H, Fujioka Y,
Yamada H, Kanda F, Ohta S, Nishimaki K,
Fujimoto M, Kondo T, Iguchi G, Takahashi
K, Kaji H, Okimura Y, Chihara K, Hepatic
failure and enhanced oxidative stress in
mitochondrial diabetes, Endocr J, 55,
509-14. 2008, #Fid Y

© Kitazawa R, Kitazawa S, Methylation
Status of a Single CpG Locus 3 Bases
Upstream of TATA-box of RANKL Gene
Promoter Modulates Cell- and
Tissue—specific RANKL Expression and

Osteoclastogenesis, Mol Endocrinology,
21, 148-158, 2007, &FHH D

1) Kitazawa S, Kitazawa R, In situ
Detection of Specific Gene Expression
During and Immediately After
Transcription at Electron Microscopic
Level J Struct Biol, 153, 64-72, 2006,
EHH Y

@ Kishimoto K, Kitazawa R, Kurosaka M,
Maeda S, Kitazawa S, Expression Profiles
of Genes Related to Osteoclastogenesis
in Mouse Growth Plate and Articular
Cartilage, Histochem Cell Biol, 125,
592-602, 2006, #FHidH Y

{Peng DF, Kanai Y, Sawada M, Ushijima S,
Hiraoka N, Kitazawa S, Hirohashi S, DNA
Methylation of Multiple Tumor-related
Genes in Association with Overexpression
of DNA Methyltransferase 1 (DNMT1)
during Multistage Carcinogenesis of the

Pancreas, Carcinogenesis, 27, 1160-1168,

2006, EFHH Y

@Mori K, Kitazawa R, Kondo T, Maeda S,
Yamaguchi A, Kitazawa S, Modulation of
Mouse RANKL Gene Expression by Runx2 and
PKA Pathway, J Cell Biochem, 98,
1629-1644, 2006, #Hid v

(9Kanda H, Tateya S, Tamori Y, Kotani K,
Hiasa K, Kitazawa R, Kitazawa S, Miyachi
H, Maeda S, Egashira K, Kasuga M, MCP-1
Contributes to Macrophage Infiltration
into Adipose Tissue, Insulin Resistance,
and Hepatic Steatosis in Obesity, J Clin
Invest, 116, 1494-1505, 2006, #Fid V

@ Kitazawa S, Takenaka A, Kondo T,
Mizoguchi A, Kitazawa R, Protruding
Disordered Loop of gClqR is Specifically
Exposed and Related to Antiapoptotic
Property in Germ Cell Lineage, Histochem
Cell Biol 126, 665-677, 2006, #qt
HY

fh 3 6 1
(FE%R) GHaTH)
O%r Hrxxr, JuEsET, TRERE,
wE, FA 24, XUA v, LB,
AARL I v o~ —I23 T 2 P E S
FRIZB T 5BAMBIEE FOZEY = X7 4 7
AN DAL, 5 66 [B] H A F R 2,
2007.10. 3-5 (Hik)

@Kitazawa R, Mori K, Kondo T, Kitazawa S,
Regulation of Osteoclastogenesis by CpG
Methylation of Mouse Receptor Activator of
NF-kB Ligand (RANKL) Gene Promoter Region,
ASBMR 28th Annual Meeting, 2006.9.15-19
(Pennsylvania Convention Center
Philadeophia, USA)

@Kitazawa S, Kitazawa R, Fujimoto M, Mori
K, Sann Sanda Khin, Ishii J, Kondo T, In
Situ of Specific Gene Expression During
and Immediately After Transcription at
Electron Microscopic Level, The 16th
International Microscoy Congress,
2006.9. 3-8 (Sapporo Convention Center,
Sapporo)

fh 4 5
(XEF) Grz2i)
OdbEE, & I, B, JLEsi T,
FHARAR LT 2010 —fHARMAR LS A A —2
7D FEME L BRRR © RN 7 RTE & BEEE
B5- AR b SmE —vEY =X
74 7 A LB AR, 2010




@Kitazawa S, Mori K, kondo T, Fujimoto M,
Kitazawa R , DNA Methylation Research
Trends, Epigenetic roles of CpG
methylation at non—CpG—islands revealed
by morphology-oriented epigenetic
research (Editor; Kobayashi TB),
pp43-pp66, Nova Science Publishers, New
York, 2007

(PEEI PERE]
ORI (G o )

ORI (G0 )

(Z Dfh)
R BR— U5
http://www. med. kobe-u. ac. jp/patho2/inde
x. html

6. WFITHLR

(1) W7 R

AT B (SAKAN MAEDA)

R « REFEPEESEAZERL - BIRH R B
%

94 % 5« 50030911

(2) W5y

Jri®  HSE (SOHEI KITAZAWA)

PR « REBREZITERL - Frdy 2d%
&% 5 90186239

Jbi 7 (RIKO KITAZAWA)
MR« REFEPLESWITCR - Fran el
WFgeE 25 1 00273780

SRR B (TAKESHI KONDO)
MWE R - REFBLESWITCR - Fran il
WFgeE 25 « 20335441




