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FgER RO ZE (J53C) : We have investigated the anti-tumor effect of connexin (Cx) gene,
component of intercellular gap junction. Finally 5-aza-2-deoxyxytidine could induce Cx32
expression in renal cell carcinoma, which exerted not only anti-proliferative effect but also
improvement of chemotherapeutic cytotoxicity. On the other hands, Cx43 was found to
enhance cisplatin cytotoxicity against mesothelioma. Above all, Cx could be useful for

treatment of refractory cancers.

AR ERR
(AHHAL: M)
[ERE3 T [E T~ & &t
20084 1,340,000 402,000 1,742,000
20094F 1,200,000 360,000 1,560,000
R
R
-
M F 2,540,000 762,000 3,302,000
WFGE 57 55 - R FE
BHRE D53 Ml B 35 R R I
F—U—R B3, R TV =T a7 FENEZ M OFIIR ., ok o B AR AT UL



1. WFZEBAAA S WD 5

2 ORFFEN 5 TN B s U7 M & FE BT i dia L C
DRV A FERE 38 T D LR OIS BIHI S D Z LA
O E720 | 2D )7l L E B R OFEN DA N
+ cadherin CHOMIIRRE G2V E D VEBS, =
FX U (Cx)BFD—BREL TIFZESNTET, Cx 12F
1% bR DO DFRREMIIC A B ND E@IN 77y T T
D, —F5TK 20 O 53 FREAFIEL . & & KAk
(SRS AL, DB B R AR R e s
Bk % 2 RS O i TS BIMERF I 302> TVD, DR
eI Cx ORISR FEMHI R £53, I
FEBDDOBEN - 2N L L8 S0 H O I I
KT DI MDY 872 & 2 O FTREMED LS TD,
LOUIRIREAS~DISHZXIAIZIE, REFFDNB LIS
TRV Cx BARF O A ANHIBERE O 1E ] A« AE R
R 228 b NS AFZEEL TEDIHIZL T Cx
AR T ORI ELTION, TDIFIEIT OV THRGET
HZEIIMEART R T D,

2. WFgEO B

ABFFECIZBEIC Cx OBAIHIEREOLR TV
DASEIZIBNT, SR E B KO Cx @I58 T-H Y
DIHFNEFERA R T 5281080, Cx 2RI A
BHRIEBRE O — N HZE2 B LT, ShIC, #EGTE
THRAICHBUBFIEOBR S 2RO B D M IE LIS
XL, H2ic Cx DAFMEMRGEES LT, G P OHL
FEAFTHETHLIRF LT,

3. WFFED F ik
(1) AT WAL ZEE V- Cx32 FEHL A1 |- L A K aias
MEUCEE R ORRET

HRREPEE NI Caki-1 &2 VT, AT L3R
5-aza-2'-deoxycytidine (5-aza-dC) (Z X - T, Cx32
mRNA FEHENEE T HNEINEMHR L=, KIZ,
5-aza~dC % 72 Wifil{EfiSH7-1%. vinblastine (VBL)

% 48 REHIRINL Tz Z DML /73 % MTT assay (2T
FEAm L 72, FoAEH R oEEL T, VBL MifE TR 7
BINRIEE2D P gL~ 0B (P-gp) ~D 8% Zhvk
=—F94% MDR-1 mRNA FEHOMHTIZLVHERL
(real-time PCR), SHIZX—R~7 AT Caki-1 2% T
L 7=ET MZEBWT, 5raza-dC & VBL %3 1 [5], 4 8
REREN G- U, IEE HETE AN A et Lz,

(2) EME R ELZ 55 Cx43 OFERICBI 3kt

b R ERR H28 2 W, Cx s &L CIERkAR
R CTRBIL, DAL CHEUK FRMESIL TS
Cx43 21BN L, Cx43 s I AREIEK LIz, Zha v
THIBEOHHE (MTT assay) * i AEBE D FT (Boyden
chamber assay) . F7- 8 H Rk CRE AR H &7
DAL IES cisplatin (CDDP) ORI /E H ~ &I
W% MTT assay 35 OVl BE MIEAT O DRERE LTz, &
BIZZOERIZDWT, Cx BT v 7 v ria
V(GHDWERKIK T THHZEND, GI N T HIERATHD
M ZHUSIHEAFRY LA ERI T %0, GI FLEHK O
B-glycyrrhetinic acid (GA) Z WV THEELT-, — T
Cx43 LA EINERTHIENHBIDIFEK T Sre DR
HAZ2U T Westernblot 5% W CHEREL 72,

4. TR
(1) BEAFALIIC LD Cx32 FEBUIE I LD S
B BRAE

F9" in vitro IZB W T, 5-aza-dC 2L - T Cx32

mRNA HEELNEIN3 52 kRS- (Fig.1),
*1 p<0.05, **: p<0.01 vs ‘O pM’
* k
& = =

b
=

=MW
S o = =

C'x32/RPL32
{normalized to control)

e 01 95 1 5
Aza comcentration (i)
Fig.1 5-aza-dC 7% Cx32 T KT I %




%L T VBL OHEFEINHIZIEN 5-aza-dC OHFHIZED
s (Fig.2) .

!
g&g53

de
=

[
=)

=

C'ell viahility (% of control
2

VBL concentration (nh )
Fig.2 5-aza-dC & VBL O HFEINH] O §F %0 5%

ZOGFRB RO ERBFOfMETEL T MDR-1 mRNA
OFBAERELT-EZA, 5raza-dCIZE> THEEEBIZ
mkEnz (Fig.s) .

HE 12 *: p<0.05, ***: p<0.001 vs ‘0 pM’
1.0
g 0.8 I T nes
= 0.6
oo 0.4
EZo02
'ﬁg 0
£ 0 0.5 1 s
Az concentration (i)
Fig.3 5-aza-dC ® MDR-1 R~ |F$ # 5

F72Z0 MDR-1 #Mifil#h 513, VBL ff HEFICb R S

Tz (Fig.4),
= oAza( phM
F 120 rEH . ||] Aza 3 pM
5 100 i n<0.001;
= ® 1"_| ‘OpM’v.s. ‘5 uM’
= 60
1k 178
=8 20
E- o L 1 25
VEBL comcentration inhl)
Fig.4 5-aza-dC & VBL OOz L% MDR-1 %3l

~DFE

LY, 5-aza-dC OOFHIZED P-gp OFEBAHIS
Ao, P VBL AN LR L7228 T VBL OFEH 3
SRL7Z FIREPEDSRIB S L7, in vivo (23U T, control
FELEEEIL T Braza-dC HUMBE CHESHFE)OHHS
NT=DIZx L, VBL OO I TIRHGTEN B i S
AL, MR OO RGO BT (Fig.5)

Fea) m [
- m B .
E Tl —a— Control
= &nol -Aza L0
E anol —— Aza 1.5
a S
= o} ——VEBL )
t Mo 3= ALO+N
§ 200l —a— ALS+V
é Hor-
o 1 1 L 1
0 | (4 20 30 4
Days .
Fig.5s invivolZBIT 5 5-aza-dC & VBL OHFH%hE

al
r a0.02
i o0.1
al(.5
L m]l
u5
L] 1 10

(2) HEpE R J7 B %2 Cx43 D%hHE
Cx43 8HIZ HAk (H28-T) 1T E kD H28 Bl ORI X
—DHE R ha—/L (H28-W) (2~ CHifa

HEEOMENE A D (Fig6), | .
_ ##HE p<0.001; v.s. H28,

10 *%%:p<0.001; v.s. H28W
9 -
= gt
o
| WH28
2 OH28-w
® 6 OH28-T
T s
L oat
= ki
= 37
8 .| '_x—‘ +
il B
i I I\
0 N I 1 i

24 48 96
Time after seeding (h)

Fig.6  Cx43 OMAUIEAE~NIF I L

WEAERE~DE BT A LN h T, —J7, CDDP ¥
H% OB AELFTEEL, H28 3L H28-W TEW VAT
EHEFFLTZ0CxIL, H28-T TIZAEICHA L, CDDP
B e A S s 2 e R sz (Fig.7) .

120 #HHE: p<0.001; v.s. H28,
= wii:520.001; v.s. H28W mH28
2100 { gazrs OH28-wW
|5 . OH28-T
S g - et
k]
R 60 -
a'- i
£ ..
-3
‘ﬂ
= 20 1
=
e o] r .

Control 10 25 EQ 100
CDDP (pki)

Fig.7 Cx43 ® CDDP FAlfufEH ~KIFJ %

ZO LM E RTINS T AR M— 2% R T sub-G1
e — 7O RSz (Fig.8) .

35 r

30

25

20 mH28

15 r oH28-T

10

5 }

sub-G1 cell population (%)

0

48h cont. 48h CDDP

Fig.8 CDDP %O 7 A b — 2 Al OEI




F7-. 2D CDDP #Min/EA DB 5RIZIIT D G Rk
DEFITHONT G PHEFRD GA % IV THEZRL 75 5.
\FEA L BB RIESIRNWZENHG -7 (Fig.9) .,

L1l

Control CDDP GA+CDDP

80

e
(-]

Cell viability (% of control)
5 g

Fig.9 CDDP #ifialEM~D GJ DGO

S5 THETEIN F- Sre DI EIEL H28-T CHfiME M2 7R L
(Fig.10) . GJ FEMRAF ROk Fr O — Sz 09 rIREME A R

eIz,
H28 H28-vW H28-T
Phospho-Src =
Total-Src -— — >
£ -actin -— ey —

Fig.10 Cx43 7" Src iEM~KIT I E

(3)F&

AIFGELD | BiAT ALSEE VT Cx32 R Bl [Rl1E
HZEIZEY ., Cx32 DOEAHILEE 33 DA S E H 3
KOV VBL FfifalEH oM hA Bl 2203 C&, =
AU Cx BB 7205 F LT AR IIE D FBE O EE
WCHBKCEDEE DN, Eo, B R EICK T2

CDDP O MEIZBIL T Cx43 AR THHIEDREI,

x (X DPESAE AP RSN AMEOMEZ [T 52
EITE, A1 JOFEMRIER RoB LI SND
TER R BLLAG DM 0 E SR i E S O 528 T
ERR ~DIS S RF S 415,

5. TR m L
(WFFEARZRFE | WFFE 0 038 S ONEHERTF 7R3 121 AR

(EsSRm ) (Bl 5 14)
1. Sato H, Iwata H, Takano Y, Yamada R, Okuzawa

H, Nagashima Y, Yamaura K, Ueno K, and Yano
T. Enhanced effect of connexin 43 on
cisplatin-induced cytotoxicity in mesothelioma
cells. Journal of Pharmacological Sciences it H,
110: 466-475, 2009

2. Takano Y, Iwata H, Sato H, Okuzawa H, Yamada
R, Nagashima Y, Yamaura K, Ueno K, and Yano T.

Improvement of sensitivity to vinblastine by
restoration of connexin 32 gene in renal cell
carcinoma cells. Proc AACR % ¢4 ,50, 713, 2009

3. Ikawa Y, Shiba K, Ohki E, Mutoh N, Suzuki M,
Sato H, and Ueno K. Comparative study of
histamine H4 receptor expression in human
dermal fibroblasts. The Journal of Toxicological
Sciences i A ,33: 503-508, 2009

4. Yamaura K, Oda M, Suwa E, Suzuki M, Sato H,
and Ueno K. Expression of histamine H4 receptor
in human epidermal tissues and attenuation of
experimental pruritus using H4 receptor agonist.
The Journal of Toxicological Sciences £/ ,34:
427-431, 2009

5. Sato H, Hagiwara H, Senba H, Fukumoto K,
Nagashima Y, Yamasaki H, Ueno K and Yano T.
The inhibitory effect of connexin 32 gene on
metastasis in renal cell carcinoma. Molecular

Carcinogenesis & ifi,47: 403-409, 2008

(FasE) GE14 1)

1M Rl ek PESE.IIE B, —2E .
P ZE Gl s, KRB AE, BB . A
F A IR LD BN DY 7T AF @z M R
TEM. 25 130 o] H A2 4E 2 2010 423 H 28 H,
e L1

MR FBL I K, MR VEZE S H BB REAR
Bk, —Z2® k. il s KRB OAOE, A1)
i, BB S IR B R AR 5y A A A
OFEMN A ORES. 55 130 8] B AR
F4 20104 3 A 28 H, L

3. —ZH i, 17—’5% PESE, s &I, A E R,
NNEEI o N 1) N N I ﬁ/fﬂi\ 9%%’ Kig, Ly
He—. BEMEF EEMIZ BT D y -ha = — L (y
T3) LAZF L OB IRA. 55 130 8] H ASLFE 4R



2201043 H 28 H, [l

4. Ryota Yamada, Hiromi Sato, Hiroki Iwata, Midori
Yanagihara, Saki Ichinomiya, Tomohiro Yano,
Katsunori Yamaura, Koichi Ueno Anti-tumor
activities of p-quinone monooximes obtained from
the synthetic pathway of natural product,
macarpine. 5 83 [A] H AR TS 2010 4F 3
H 17 B, Kk

5. Hiromi Sato. The tumor suppressive effect of
connexin gene. JSPS #LAA i FHHEEIF—R-1),
2009 % 12 A 1 H, Chulalongkorn University,
Bangkok, Thailand

6. IIH K, ik VEE, AH ALE, —ZE iR,
P ZE, L sosh, RE AR, LB OE—. =%
FL v 43 HATEDENE T BRI O S s vE D
BEERIZOWTH 121 [B] A ARIKE SR RS
2009 4£ 10 A 10 H, BT

7. Hiroki Iwata, Hiromi Sato, Tomohiro Yano Koichi
Ueno. Anti-tumor activities of p-quinone
monooximes obtained from the synthetic
pathway of natural product, macarpine. # 68 [H]
H A2 ATk 2 2009 4210 A 3 H, Rk

8. Hiromi Sato, Hiroki Iwata, Tomohiro Yano Koichi
Ueno. Combination effect of a HDAC inhibitor
and sunitinib against renal cell carcinoma. & 68
[ B AR A2 2009 4 10 A 3 H, #ik

9. Yasuyuki Takano, Hiroki Iwata, Hiromi Sato,
Tomohiro Yano Koichi Ueno. Induction of
connexin 32 by 5-Aza-2’-deoxycytidine can
enhance vinblastine-induced cytotoxicity in renal
cell carcinoma. % 68 [F] H A¥ 7 Pk
2009 410 A 1 A, Rk

10. Yasuyuki Takano, Hiroki Iwata, Hiromi Sato,
Hiroko Okuzawa, Ryota Yamada, Yoji Nagashima,
Katsunori Yamaura, Koichi Ueno, Tomohiro Yano.
Improvement of sensitivity to vinblastine by
restoration of connexin 32 gene in renal cell
carcinoma cells. >k [E ¥ ¥ 2 # (AACR) 100t
Annual Meeting, 2009 4= 4 A 19 H, Denver, CO,
USA

11. Hiromi Sato, Yasuyuki Takano, Hiroki Iwata,

Hiroko Okuzawa, Ryota Yamada, Katsunori

Yamaura, Koichi Ueno, Tomohiro Yano.

Improvement of chemosensitivity by restoration
of connexin 32 gene. % 82 [0l H AIKHIAAES
2009 4 3 H 18 H, #fik

12, Yok FESEHE R & /e B R
I EOR, il s, BB b —  REF KE. =
AL BAR T D IR EYCEE B+ 2058,
5519 [A] AR v s aifgEs 2009 45 1 A
17 H, Hx

13. Hiromi Sato, Tomohiro Yano, Hiroki Iwata,
Yasuyuki Takano, Hiroko Okuzawa, Ryota
Yamada, Hiromi Hagiwara, Koichi Ueno. The
tumor suppressive effect of connexin 32 gene. %
2 IR ERZHIHE TR F R PT L 2008
12 A 20, 5#B

14. Hiromi Sato, Tomohiro Yano, Yasuyuki Takano,
Hiroki Iwata, Koichi Ueno. Connexin 43
potentiates cisplatin-induced citotoxicity in
malignant mesothelioma cells. # 67 [a] H A
RS 2008 4 10 A 29 H, 4 HE

(Fofh)
R bR —

http://www.p.chiba-u.ac.jp/lab/koreisha/index.html

6. WFFEAH

(DRFFERFES
Ve 3% (SATO HIROMI)
TEERT KRB H A JERT - Bh 2
5t 25 : 30506887

(W FE Sy
7L

(B)E NI
2L



