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1 The expression level of Cox-2 protein and mRNA
in gallbladder carcinoma of different depth of in-
vasion.
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£ 1 Steady-state mRNA Levels of Cox-1 and Cox-2 and Tissue Concentration of PGE;
in Gallbladder Carcinomas of Different Depths of Invasion

Normal

galibladder (10)

Messenger RNA

Cox-1 1055

Cox-2 D4 x5
Tissue concentration

PGE2 59.2 7.9

pT1-pTe PTs - pTy
Carcinoma (5) Carcinoma {11)
% G3IPDH
107 = 12 98+ 12
91 £ 17¢ 136 =17
pg/mg - protein
106.2 £ 16.1 257.9 + 26.1°4

Abhreviation used: Cox-1, cyclooxygenase-1; Cox-2, cyclooxygenase-2; PGE, prostaglandin ;.
2Pe().05, "P<0.01, significantly different from normal gallbladder,
°p<0).05, 1P<0.01, significantly different from pT; - pTs carcinoma.
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#F 2 Immunohistochemical Expression of Cyclooxygenase-2 in the Epithelia and Stroma of Gallbladder Carcino-

mas of Different Depths of Invasion

Normal gallbladder (10}

pT4 - pT2 Carcinoma (5)

pTs - pT4 Carcinoma {11)

Positive Intensity Positive Intensity Positive Intensity
rate Go Gi Go rate G Go rate Go G4 Ga
Epithelia  8/10 2 8 0* 5/5 2 3 11/11 0 2 9¢
Stroma 0/10° 10 0 0 1/5¢ 1 0 9/11° 2 3 6

Immunostaining of cyclooxygenase-2 was evaluated in terms of the positive rate and intensity (see Materials and Methods).

Abbreviations: Gy, grade 0; G,, grade 1; G;, grade 2

2p<().05, ¥P<0.01, significantly different from other groups.

2 Grading intensity of immunostaining of COX-2 in gallbladder tissues
(original magnification x 33)
(A), normal gallbladder; grade 0 (Go), an intensity less than that in inter-
nal controls (smooth muscles; sm) or negative staining. (B), pT2 gallblad-

der carcinoma; grade 1 (Gy), an intensify in cancercus epithelia or adja-
cent stroma cells similar to that in internal controls. {C), pT» gallbladder
carcinoma; grade 2 (Gy), an intensity in cancerous epithelia or adjacent
stroma cells greater than that in internal controls.
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3 Immunostaining of COX-2 in bile duct tissues

{original magnification x 132)

(A) normal intrahepatic bile duect. (B) chronic proliferative cholangitis.

(C) cholangiocarcinoma.

4 In situ hybridization of cyclooxygenase-2 (COX-

2) and prostaglandin E-receptor subtypes (EP»._4)
in gailbladder carcinoma tissue.
A specimen of gallbladder carcinoma tissues from a
casc of pT4 carcinoma was used for analysis. (A) COX-
2 mRNA is diffuscly expressed in the corresponding
cancerous epithelia (original magnification x 200).
(B) COX-2 mRNA is expressed focally in the corre-
sponding fibroblasts (original magnification x 200).
(C, D, and F) EP;, I:P3, and EPy mRNAs are diffusely
expressed in the corresponding cancerous epithelia
(original magnification x 200). (E} EP, protein is ex-
pressed in the cancerous epithelia (original magni-
fication x 200).

Arachidonic acd
Cyclooxygenase (COX)
COX-1 (constitutive)  PGG,
COX-2 (inducible) |
PGH,
} 2

¥
ca?' \IAC - DAG’ PLC w 3
CAMP ¥ ¢
PKC Ras

PKA ~
S T \'* Ty MEK -~ Raf
s an ¢ serip N PO RN - -
\\'JE‘Q| of Tranecriptionl \\m‘\{:\\\‘ ERK

5 Scheme of arachidonic cascade and prostaglan-
din E-receptor subtypes.
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P.C. = positive control, GB = galibladder

6 The expression level of EP2, EP3, and EP4 mRNAs
in gallbladder carcinoma of different depth of in-
vasion.
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[® 7 Expression levels of COX-2 in the Mz-ChA-1 and
Mz- ChA-2 cells.
COX-2 protein and mRNA were expressed strongly
in the Mz-ChA-1 cells but were hardly detectable in
the Mz-ChA-2 cells. The Mz-ChA-1 cells were ob-
served to produce significant amounts of PGE; in
response to treatment with 10 mM of arachidonate,
while the Mz-ChaA-2 cells were observed to produce
only trace amounts. The results are expressed as
means + SEM, and the experiment was performed
in triplicate.

BWTiE COX-2mRNA B L UEHOHERITIZIE A
EROHNY, BERTOPGE, BE LEMETH-
- (7).

8 1 Mz-ChA-212 81} 5 FEPMRNA DR %
RT-PCRE & Win situ4 7 ¥4 ¥—2 a ikl
TR LR TH L., IBEEEKERICEP,.
EP;. EPy mRNA DREBAIERD SRz0, wFhd
WREOREHRTH -7, EP| mRNA ORBILED
SNl hot insitun A 70 ¥VAE¥—arilh

¥ 8 RT-PCR and in situ hybridization of EPp_4
mRNAs in the Mz-ChA-2 cells.
In the R1-PCR, the mRBNAs of EP,, EP5, and
EP, are amplified in the cells. Lane | in each
panel shows RT-negative controls. Lane 11
in each panel shows the PCR products of ex-
pected size from Mz-ChA-2 mRNA. Lane [I1
in each panel shows the PCR products from
positive control cDNAs. In the in situ hybrid-
ization, EP,, EPs, and EP; mRNAs were dif-
fusely and strongly expressed in the cells.
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EP, agonist EP, agonist EP, agonist  PGE,

(9 Effect of the EP,, EP3, EP, agonist ar PGE; treat-
ment on Mz-ChA-2 colony number.
The results are expressed as means (bars, SEM),
and the experiment was performed in triplicate. a,
P<0.01, significantly different from the non-treated
cells; b, P<0.01, significantly different from the cells
treated with PGE,.
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10 Effect of the EP, agonist or PGE;

c-fos

treatment on c-fos expression.
Lane 1, non-treated; fane 11, 0.01uM of
P4 agonist; lane 111, 0.1uM of EP4 ago-

EP,receptor -~ a;:; m % % wm m

t SN

nist; lane IV, 1 uM of EP4 agonist; lane
V. 10uM of EPy4 agonist; lane VI, 1uM of

s PGEz. The PCR products were 236bp

G3PDH

in size for c-fos and 311bp for G3PDH.

—B5 —



FrREESEORE - ERICHHHIBICEEMEENORE

5TV B A, BHEEMILI BT 2 COX-2IL B HE
HEDEETLIINLY A ML O RHEH LY
WL DBEI b0 L#EMS A, COX2MD5H
BEIZL D T I F T BRABASEAL S AR R
BRI BT PCE,OBENREShEZLDEE
25N IEHRORE LRCBVLTIRENEOR
B2 5 COX-2D AT LN - H5 BOFER A
HATET HOREVERIBB A IS BT COX2 D
BEEBARED SN, BITHERICB VT BR
BYRoA b THEBBAMEIIBCTORALL
COX-212 & » TPGE A5 #E £ S . JHEENHR o 4
FRIGTE T EME TV 0 LEZ O

PGE, 137 7 % F v Bt OREERTH Y. 4
RN TIE R SIERURICEE L TEA SR LT O
/A FThb, HAETITRMED 5 VIR
KBV TPGE, DRIREFBEETEL Twhd & v
3T R, HINMCOX-2 M #) % # 5- L CPGE,
RIS LIZE > TROMME I S ik
W ED D X512, PGE I SRR o RES A1
LHIEEEROIBEEHLEFBLSNTW
o EHREEOBRBTHLER BB, BRE
LEOEYFN ORE) BEAES L TWwE EER
bhbZ & kb, COX2% ML TEEE SN PGE;
DOIHEEMIC BT 2R 2WMICT 5 2 L 3EE
ThHobEEZONDL, —RIZTORASY /A FoER
RiodiRo 3ol ildflcen 7oAy 2 4 R4k
JE L AFET BRI R ER ORGPV LETH
%o PGE; DZFEFICE L Tk, B E TIZEP, ~
EP,F TO 4 MKy a—= X E3NTwb, PGE;
DF O PR IE OB ORRIEE'S TR
b— 3 2 O | S PR E VAL OIS X B
GIERRL 2, BN T OFEY 2 ) KME LT
WA G, BllOREICVTAD EP OFA
PR RTCHLEEZOND,

AR BW TR LN BB ROF I,
FHEER AL L UK EHBERMRIC BT EP,,
EP;. EPy mRNA ORBEIH LN E o2 TH
Lo & THHEEMAIZ BT S PGE; DEHERE %

fRWA %720, RS EME H W TPGE, @
EP,, EP3. EPy % A L 72 HISEMINLIZ 5- 2 2 £
REHRIZDWTER L2,

PGE; 3 X OFEP,. EP3. EPy 7 2= A M2 HEER
MR BRI BT B T T3 5 7210 HERIE R,
B O FEFHIC PGE, EPy. EP; EPy 7 T
ZAMERMLT, MMM OBEREBEL
Mz-ChA-2 XD PGEy OREBIAIIL A LR
LM vz, WKHEIZEVPGE EBLDFED 51
A Mz-ChA-1 & /e L 738, iU 7-PGE: % %
WIEET T A ORISR L D IR EN D D
nEEZ LRI,

1 tM®DPGE; ® 14 H S 72 5N & D . Mz-
ChA-2M a1 = —Ei3H 13512 L. PGE, D #
AR AR b iz, FREP, T I=A b E
WILABETH 1 uM T CHERERIZ o =—
B3 LA BICBIM L 722 & & 9. SR o B
TN B DL R, BEECBVWTD
PGE, O IEEAEEH 21 EPy DAL EE L A
Fo T THLEEZ LN, TRLOEEE XY
BEIIE. LSITAT LBV TR PGE ASEP &AL
TAF VW ETHESE D LW |ED PRSI TH
D, ZhidBHEROESN L TESETWEL DL
IR RN B, S ST E B R v R E M
Fa25 42 8T PGEL AEP, % 4 L CRE#HEARE % JL
HEIELLOBEDRZIR TS,

EDIZPGE, B L UEP, 7 I= A MMZ X HHREEM
B oo B gE L 2 BT B 7oA b O ¢-
fos BAZTF ORIV TR L7z, MK %48
FTAHET & LCTPALI R X ORB 7O E—F —
% TGF. EGF % & O¥FE 530 6 h T 32020
A, BHRE CAOORFTRHET I LIZLY.
—BHICEERTEAETH DL AP-1 KT 5 &
FEEFASES N, RIS DEE R
HENTVEED . Z AP KT HHRARET
D—hie-fos RILZFOTH Y. PGE, T 721X ER, 7
T A PERIMCL Y c-fos BIZF ORBITHELIR
B 5. PGE; @ EPy % 4i- L 7= U A o 18 fi $sic



FRIESEEOHRSE - ERICH OO 1B ERIEIRE R DS

Normal

Hyperplasia

Epithelia g

Stroma

Chronic cholecystitis

Carcinoma
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11 Scheme of epithslial-stromal interaction in galibladder carcinoma.
In cases of advanced carcinoma of the gallbladder, the enhanced expression of
C0OX-2 mRNA and protein is observed in the adjacent stroma rather than in the
cancerous epithelia and that the stroma in these advanced carcinomas is a po-

tent source of prostaglandin synthesis. In epithelial-stromal interactions, the in-
creased production of COX-2-derived PGE; in the adjacent siroma and its bio-
logical effect via EP subtypes on the carcinoma cells in a paracrine fashion may
contribute to the development of gallbladder carcinoma.
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TN TEE TR L TE . IR
& TR & R — B DT T O laterality @
iz H LT, Bikid differential display (DD)
FAZ X0 E A TR & R AR B =
THRROEFRH Lz, DDEETFRIIZE obRT,
RHOEOHHBETEWRERIIAZ ) —= 27
B ENTELPERIIEHOEDS HHIERTID
[ & EDWEREBENHEL . F ot
Ty—r7 x>y v 7 U THAORETFOEERLY &
Wi d A0 VERTH L. SRR AFZ—RIZ
ZHOBET OREBH IR LEDNARA 27 O7
L A O ZTEOEE R v TR TR RS A
RO 7 AT — Y A A M H A CICHE L 2 #/(R
T-REOZEY BB L 7=,

MREFE

ARWFFE T ik, T A S 3 I A 1 Al AR A 7
BEOBHERAFI S0 b a— I ESB TRl
W% T, BEOS LA ARERE X D HIL
S EERRR 2 MR & B NAS A FE AR TR IR
THREREE L VST ER L 72

G A B RO TR & FRE 0 BT o4& i
RO ZHNEFNH04g £ D TRIzol (Gibco BRL) %
JH - TrotalRNA % i) L7z, Hlil L 7-totalRNA A
£ QuickPrep Micro mRNA Purification Kit (Phar-
macia) VT mRNA 2t L7z, 2@ mRNA

BECPEPE ABPEE
WRBHE FH MY
HEWGHE BB F MK ORER

ZHAL L U CHERERIG % 1T 9 W2 Reh (B A
LM L7 mRNA XD &K S5 ¢cDNA IZCy3-
dUTP%. A HAFES 5 &R S b cDNAIICyb-
dUTPAEUD A F 4. 2hEFNEL DHFOLBEE TH
BENLEAERDNATE—TE2EE LI, 20
HAEMCDNAZ /1 5 L2 DP-> CERENRS HIT
L7, Cy3fERCySmmmmilinl e’ L.
ORI LB T V¥~
YavnNy 77—l LI, Ta—THEBEE5T
T2 A Mihns LA 24, DNAF v 7 (IntelliGene
Human Cytokine CHIP. IntelliGene Apoptosis
CHIP;} {ZTaKaRa Spaced Cover Glass % 58T,
FOBBZ10ut DN TN T4 ¥ -2 a VBERE
EEL., BRI TRIESE, DNAFy 722
x 8SC ./ 0.2%SDS Tk L (5 CT545M 2 M. £
DO#%65C TS5 57 M). 005xXSSCTY & A (Zii) L
2o FOHRMBHELL DNA F v 72 s,
Affymetrix 428 Array Scanner{TA ¥ ¥ » =~
L. w4207 LA EBMTY 7 FmaGeneil
TEAFY b7y FEEETV. ARy FEh
e ENEND cDNA DBEEY 7 F V7 — & 2 Hill
L. B —EhBETERHCRERT -2,

B/ X

IntelliGene Human Apoptosis CHIP 12 & b Hi3
BB T 9 5 Apoptosis IZH# 3 5 B{ZT 164
¥ cDNAW A % . IntelliGene Human Cytokine
CHIPiZ & |k BUREEANEIE T 0 9 B Cytokine W # 8
B T-#24088( O cDNAW R 2 FhENRAF A FF
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ZALICER - BEILL7ZDNAF v I Thb.
1 i IntelliGene Human Apoptosis CHIP. 24
IntelliGene Human Cytokine CHIP D#5 R THh 5.

ki WAL R Cy3 (7). % 4 TIRT IRLAS
3 Cy5 () THIEER L 72O THUA T AT IRALRR 2
G R AR T B L TV @5 i
DTk, HaFEER TR L T2
BRI oW Tidfk s, WEMEFIREBL TS
BIEFIZ20TRER MEE LRI L Ty
HlXES L 2, FDISSEHSH TR T
D% WERT &, R 2 ITEA RIS TR0
VIR T-ZaR L 7.

x1 . EBEAFRTIYSEBHL T2 BETF

Insulin-like growth factor 1 (1GF-1)
Insulin-like growth factor 2 (IGF-2)

Insulin-like growth factor binding protein 1 . ;
(IGFBP-1) . A
Insulin-like growth factor binding protein 3 i 5 : .

(IGEBP-3) & 2 ! IntelliGene Human Cytokine CHIP

Interferon gamma receptor 1

Cytochrome P450, subfamily IIIA, polypeptide 7
Pre-B-cell colony-enhancing factor

#£2 HKFOATFRTEYSCRRLTVI8EF

Small inducible cytokine A, (monocyte chemotactic protein 1, homologous to mouse Sig-je)
Intercellular adhesion molecule 1 ({CAM-1, CD54)
GRO oncogene (melanoma growth stimulating activity, alpha)

Insulin-like growth factor 2 receptor

Syndecan 1

Cyclin dependent kinase 4

CDC37 (cell division cycle 37, S.cerevisiae, homolog)

Lymphotoxin beta receptor (TNF superfamily, member 3)

CD27-bhinding (Siva) protein

Prefordin 5

CASPZ and RIPK domain containing adaptor with death domain

Nuclear factor of kappa light polypeptide gene enhancer in B-celi 1 (p105)
Non-metastatic cells 2, protein (NM23B) expressed in (human putative NDP kinasc, nm23-H25)
Glutaredoxin (thioltransferase)

Glutathione S-transferase theta 1

Glutathione S-transferase M4

Dynein, cytoplasmic, light polypeptide

v-act murine thymoma viral oncogene homologe 1
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% &

DNARA 77l 41322008 % >7-mRNAY
YINEBTHETFREADLEZHRINT 55D T,
FNENERLDENBAETHERL. 7L 1 LTH
EWNA TN FAL ¥ =2 g yERITO W O®EE
BELRE TS50 THSL, BaahyiZid 1 AL
OBIZT ORI L BRI TR T D 225 BEA
OBIEZFDDNAEZ DL LDHATA FHF A LI
ARy NLTBLLEVHL, ZOLHHAS LR
A FO=4 207 L4 ZEET 5D 5
TRTOBETODNAZ AFEL, TLLZ Eifik
HRHEREFHOTT LA LIZARY T 2LERDH
DaRAMDPELSLZ, TR LI bMB LA
mRNAZ$ME L THER L7-BERDNAKR & B
BT LAIZAR Y P E3NDNAENA 7)) 574
A THMT A2, FOREIZLMEND S
(PCR &I &L 5 BIEOBERA 2o

— 7. Differential Display {3821 7 58
RE =y ERTEETRETRIIEDSH HHETE
PCREZMWT I O—=2 7 5HLET, SED
RNA THFIZ LI EETH 245, BWiHOBIED’ D
Ll micZ L (. mRNA &4 % f#ErH
NLIZRERO T T A —OHAGHEIIDWTI
fEMRES L ZEOH D DNAWH 2 ZH-THHMERRE L
Y=o XYy T HLENS VRS LR
ER b,

G Fer Ly AL OREISTTHREF—-V A
S A EE T OcDNADY IR AR v b 3h
DNAF v 7EH A bH A AAZET 5 cDNAR
20 ARy BN DNA F v 72 HGTEA
TUFRE & e TR CRMO 2D & 5 BInTF &
L7z
1. FBAAFRTLYSCRAL TV S8BT

insulin-like growth factor 1 (IGF-I) 5% 12 % ¥
fafhEBiiZ, insulin-like growth factor 2 (IGF-II)
BE N FEaRERICEREREET S, IGFI
A 2 R0 CREOHIER & b o4 AT

WHHEEA L L Lo% CoMilgic sy THlsl -
SIS LT B, IGF-1225 IGF-1 receptor &
&N Y 7 F VIZIGE-] receptor®F 13 ¥ v F
F—EEREHLL . Mg, BEER 7R
YA EDHEREEETLIEHILONTY
A3, IGFIIZMGAEBICIZ T WA TH B0 A
HOEANERIITHR ZNE 0,

Insulin-like growth factor binding protein 1
(IGFBP-1) & insulin-like growth factor binding
protein 3 (IGFBP-3) b AMIFRTI D E %
BLTWwWLEEFTHD, IGFBP-1 s B L
MAFSA~DIGF DM & R OBH, L7 ¥ —~
ORI B EME L I L DIGRORGE % Fk4
% . IGFBP-1, 3iXIGF{EH £ MH3 %356 L {RET
Y5035 5, IGFBP-30 F 2 R EIN T 1XIGF,
BEALVEY BHINFIL FTHEY, F700
[6] > DD & T oMt Tid insulin-ike growth factor
binding protein 225 11l THIAE L 2 & A5
BENTWTIIGF7 7 3 —&IGFBP7 7 31 —
AIF AN THML T B EEZILHNS,

Interferon gamma receptor 1 (INFGR1) i&INF-

yE OFRIT X DAL S E O R 4
DINFIREBETORBMLFET S, INF-yid A
WV AR RS, W s 2 RIBIG B IEE L
BEIERE LTS, X, INFYI7RF—=VAE
DYUEFEZLNTWED, TH M= A2
L0 HHNETLZORIHLTIEI—EDR
BTV, =270 77— P28 L TIEINF-y
Dk o THE SR p2LE DAoL S &
HIZSFTELWBUL AT H M- AEHH TS
ZERMBRTNBS,
Cytochrome P450, subfamily IIA, polypeptide 7
O FEMIFR T OREORME. F F 70— A 30F
s F & F LARCERELEHZRLLTT,
HAOMHB I oRBMET LTwaLERZ LN
Lo

Pre-B-cell colony-enhancing factor i 5 & ®i%tE
17V d%, Pre-Beell OB 4 290 4 b o £ R

. ) S



TS, B aMCEASEML TV 525 EHH
BRI ClE it L Dh X L 5B celDHEERL
TWaHDhH Lk,

2. HORFRTLUEHREAL TV 38EF

ORI TIEE C DBIZFHARBLTwa, %
$E SO SCIENIGICHE/RL T LHET-ELT
Small inducible cytokine A, ICAM-1. GRO 1 on-
cogene FENH 5,

Small inducible cytokine Ay (Monocyte chemot-
actic protein-1) (FTHEROEHELLAT-L LTHRRAES
N72HIATH L, BRI 2{EMLEEDTLE
DN 7 A 2 — SR EERE O R TTE,
PO TR DI, TL-13 SO IL6 DEAREL &
DD, BIRDAHA~OMEHIZE LTI, & HEERD
1P imE Y HiE R e, T ) & S BRERMILE
TEHDH Lo TOTORADER) 2 7 EROMREIZ T
iy,

ICAM-1OIEE O#FEIZ T 7 0 7 7 — JAHiEE
A LTTHMRICHER R L EEIIv o0
77— YDICAM-1 & THIRRD LFA-1 B3 LT
co-stimulatory {2 = 2 i12h B, MM T~
ru7 7 —TVENEMBICERLTVWSIIT ER
Vi, L L. IL-1, INF-y TNF-a % &2 X 9tk
L7, & 2 VI SIE ORI A 2T B &% { OFIfIC
HEHLTL %,

GRO 1 oncogene it. IL8HWMETH . RAK
AU D BBARINY %0 NF-kappaB O LIS
Lo TIORADEBPHB ST D & DD
H5o

IGF 2 receptor® M ERIT T &2 0 LM
T WA IGE-2 A IGF-2 receptor & 41 LT Gi2
LALLM e EOAMIER 2R £ )
WEDV DL,

ML OMSIEIZ S LT % & Bhh b 8inT 1,
Syndecan 1. cyclin dependent kinase 4, CDC37
(cell division cycle 37. S.cerevisiae. homolog).lvm-

photoxin beta receptor (TNFR superfamily. mem-

ber 3) HhH 5

DNAY 207 LA I & SFRERIEDEE FRIRENR

Syndecan 1 {3 Transmembrane heparan sulfate
proteoglycan®D &2 ThiH, AF—F >, 747
ofxyFr, PaYRARI Ty, T30 ¥
2F S aMEAT M) v ARG LSS DR
by 7 ALe 7y —Thh MLEERL S
PboTRbEEZLRTWLY Y, X hoHED
Hil D HEZEL LS L TS L@ TR
L4252 b6, MR REOMA KR
KB THRERELREH 2T E L Bbh S,

cycelin dependent kinase 4 & CDC37 (cell divi-
sion cycle 37, S. cerevisiae. homolog) X3k iZHIfa
I RAR LTy % DNAOIHBSAEE & 72356
Fid G & %13 G ) THIRE 2 5011 U O3 o818
2179 £OBEATET 45 X T SHORLEL MW
DT EIT YL LI THEENETE
W . checkpoint #HE & IFIE Ty 4. DNAJBIFD
VP RIHIG L TR S G MEIEA CDK4 @
tyrosine ) Y EE{L—Bi U S EALIC L > THRB SR T
Wh, COCDK4FF¥—7r v e L TWwLDNR
CDC37 (cell division cycle 37, S.cercvisiae. hom-
olog) T&H %W,

THRF=YRIIHE LT 5 EBbh 5 ]EmTE
CD27-binding (Siva) protein, prefoldin 5. CRADD
(CASP2 and RIPK1 domain containing adaptor with
death domein}.nuclear factor of kappa light poly-
peptide gene enhancer in B-cell 1 (P105) TH 5,
CD27-binding protein (X CD27 7 5B INIZ 3% B 7
LEGELCOEAT, 7RV AZMAL T
2

Prefoldin 5IEMRNA for ¢-Myc-binding proteinT,
c-Myc iZ ARF DR ZFEL DNABH LR EDA b
VATT7 RV A%FETLEEZONT 5,

CRADDIEF A N A4 »% & 512 P1051d. TNF
Dy TP VEERO-ETH Y &5 54 TNF Wil
MUATTR PV AZFETHLEELN T D,
Lymphotoxin beta receptor i, TNIFR superfam-
lyT®Had, VohrFy LT -afpdlt7
y—C, MKBEEGE. rEh A PiEE, 42Ty
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V) OREICEE LT 5,

Non-metastatic cells 2. protein (NM23B) ex-
pressed inl3ZHWEMEAETHLX 7 LEFFD
VB —¥ (NDPK) LE—THhhH#H 15007
3B S 4 5o NM23-H2 i3 OB ikIF
HETRTEETHHPEOEBIGIONF A H =X
LRERILGhoT0hn,

GlutaredoxinidiGPEBRFIZ & ZBRILA b L AITH
T HMBROMH - BERHEE L TEHTwBsL Ry
7 ARHD—2TH Y WHOBTHRRELHERL &
AETHMELFH - TR, FREAEICBY
TSRS L EONRERIC L ZBIERA ML AD
7zl glutaredoxinD 3EBAFE AP TWINL Tw5
WREtE A B .

Glutathione S-transferase theta 1 & glutathione
S-transferase M4 iZPLBR LRSS ERBIZTFTH D,
EURLE Y, A4, X704 FEONREY F > F
AREETHOA L LT IR E I EEREY DR
MEWE TN FF R EORNHEEETUEL T
#1345, Glutathione S-transferase (G
EHLsh 2 HFEWHPEREEWH P SEK TR
ETLFEBR 773V -TH B,

Dynein. cytoplasmic. light polypeptideidHuman
cytoplasmic dynein light chain 1 (hdlc 1) & & FE
EhBPEDTA T ALY FAS T ST RMELE)
A*3 moter proteinTd 57, Dyneinid#ifaio o
&7 FEfFv, HlREEAEEZED Td S betacate-
nin & E-cardherin X #&&$ 518,

v-akt murine thymoma viral oncogene homolog
1 {2 Human rac protein kinase-alpha T# 4. Zh
{Zphosphotransferase® 1 2Tk ¥/ AL 4 =¥
FF—EThH Y., MAERE R BT BB R FEHI
f6 7 LI (R FRAE AR 12 B8 5 Protein kinase C&
interaction Z 7R W BEHEA D B L v BV HB
5o

FHEOENEZEIVE Y ANY T LATH
0| FOFFEE R BT R L LTORBMRE
BEOMMEIE, @AANBEREORE RN A&,

GIREMERFRICE < A 61 A /MM RE A
O LB EBEE R (chronic proliferative
cholangitis) Z*H 5T 22072, = h b gz
HBROIHRARIZOEEREZ RIFLTWEEERLD
. SEEA EAN BT HNOFIBRARIEA
Rwrz/za, FRIBE ot £ion 4 5 8=+
ZBWAT IXF % & % X TaKaRa ¢ IntelliGene Hu-
man Cytokine CHIP, IntelliGene Apoptosis CHIP
ZHALTDNARA 207 L4 %827 AT
PEEH& = S O IER A MR, #afirRET
DNAXA 707 LA &8I %2 [ THMEMNFIZMHE
THLEBFORBURPLIFABEICSL T HL£HE. 7K
b= ZAEDBIEFORIASHERIHATESL L
Bbhis,

%

AR AIERSE 2 Ik LT TaKaRa @ Intelli-
Gene Human Apoptosis CHIP, IntelliGene Human
Cytokine CHIP# HWTDNA~A 727 L A4 ki
LY BB TREB 17 1

AR T T A b — o AP, B L&
Rt EORBEHEMEIIHNLTE Y SafR
BCIRSIERIS. 7R M- R, MREORE, 518
LM RIE T S BIEF ORBAM ISR L T
wijz,

DNA <A 707 L 4 ZFNRGEDWEED R
WHEHTHD L Bbi7,

X ®
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FEIRIONE 12 3613 5 8 1ix 1 8 O RRR A

2 U &I

FF P OWEIRBCRE O_ B X ) RIAA B
1 2 AR BRI & RS AAER OIS Y
AENRDIHICHH HWEZOVWTHALLY WS
PR TETWS YT, Thb X )ybhbhid
HFAMER IR A O BEE L TREERT TH
HEEZT WA,

—HZIHR IV DY DOBIETFIC L B2 ERBEH OB
BERTRETLEZLZLNTEY Y BRI
BT HEUEZRTT L EVEETHLE, TRET
DOH—BIET 2OV TORF O TR+ TH
0.5 A J = X A OB IR RN 2B E TR
DFNPLETH L,

PhbiVFRERREICBIARVAORT L L
THHROIZ L S EEREN DNA IHEE TS 2.,
tumor suppressor gene. proto-oncogene, B XU
DNA damage repair gene [ZREPE L, B354
THEWAHARHAEAE /T (1). KROBHIZZ
DFIZFETVTDNA array & BV CTHRIFRN 28R
TR EBZ v, FAFKHES L CERIZHEH IR
BRMREAWG T2 BETERCTHILTH L,

MERETE

o SR U AT E RS L7 AR 4 B () HIR
A RB R O PE) 2 B ICIFRRESRE 3 Bl InZ /27

BEBAYAYR [REBHARD
7 TR Z RS 2
MEBHE A Ry
HEGHE B fH, LA wE
AE OBRAD, e oE—
B Y

chronic inflammation
in hepatolithiasis

DNA damage
} I
tumor proto DNA damage
suppressor gene -oncogene repair gene
cancer
1 BEORF

BT, BB, ke B, ERRL 44ED0 5 56 1%
T, THIFERAR M ThH -7 (F1l).

1 E #
MR FFARKAE7 5 (BERREBESHA2HZET)

fE Al F W, % 1B #1 bR & 1451
1: 50 X +
2 56 -
3: 44 1 -
4! 6 & -
5 : 46 7 +
§ . 45 K -
7. 49 K -

DNA array DEE? (X 2)

R0 BEE A OB AR AL DT 8 & AR FE AT
MORFEN S, /I ERNE S0P TEAERE D
TRIzol™, uMACS mRNA isolation kit™ (2T
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DNA array membrane

00000 RGRROO
0000000000
00000000 Q0Q
0000000000

HASEEC ST 2 BETEROBBIERIT

&2

\\nRNA ..

0020000000 ;—everset
COo0O0O0O 00D ranscripton
uatadeed . i 32PL:c'|abe|
g § § probe DNA
_ hybridlzatlon
prespotting

target gene DNA

}

X 2 DNA array DRIE

mRNA 2l L7z 2O mRNA X 9 cDNA i
BT ABRIEPTI AL L 7~ TDNAZ L
7o DNA array membrane EiZiZH o0 T ¥ —
T bgene@DNAMZTOy FERTEN, 2D
¥ —% I geneDNA & 70— 7 DNA 814 7Y
YA XSS BETFORME T4V b—T DL 5
WELTHRIBLZ, Y7 HAMEE LTy v Fo
QRN SH 72 ) OREHE e L, Ny 7
75 v FORHIE L house keeping gene Th %
A V75 A3I v 7 B77F . G3PDHIZ & % inter-
nal control normalization!® %38 2 % - 7o ¥5%6H
LTwaBiIZTiEE s 7 e LTt s h, #fifz
F R LIV OIFEIN T 555

MDD L 7 F VRED, Y 2 KL T 505
UTiReS L7z, BET-RBEOLS 2HEUETHE 1
Vo 17250 FTha-1 UTEAEEHEL
72 2@ membrane (CLONTECH : Atlas Human

Cancer 1.2 Array™)} 1212 1176 /@ cancer re-
lated gene. & M housc keeping gene #7711 »
ENTWwWD, ZMH H tumor suppressor gene 33
ffi. proto-oncogene 100 . DNA damage repair
gene 37 - > W TR L,

B R

1. BEHFEGHASAOBBFEESEONECET
LRIz TR

L TEFEERAL O I EE T O tumor suppressor gene

DOFEB (H3)

#1233 @ tumor suppressor gene. 2 &k
iR L BB SR VR SR, 1L
THRBIGEL TS L Ok BEHEIZEO LD -
2o, -t AP TRHEOKTLCAL O
RAFRTHRLZ, $_TomflldteE L CRBLEE
72T LTV D tumor suppressor geneld 7 Va5,
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33 tumor suppressor genes

1a adenomatous pelyposis coli protein (APC) mal 11 ]

2a breast cancer type 2 susceptibility protein (BRCAZ2) 2o |IR

3a colorectal cancer suppressor protein (DCC) 3a [

4a p53-binding mouse double minule 2 homolog (MDM2) 4a []

5a neuroficromatosis protein type [ {NF1); neurofibramin 5a ]

6a  MOESIN-ezrin-radixin-like protein (MERLIN) neurcfibromatosis 2 (NF2) Ba []

7a retincblastoma-like protein 2 (RBL2; RB2) 72 (H

8a p53 cellular tumor antigen 8a

9a retinoblastoma-associated protein 1 {RB1); phosphoprotein 110 (pp110) 9a ]
10a VorHippeltindau tumor suppressor protein (VHL) 102 |H []
118  Wilms' tumor protein (WT33; WT1) 11a | ]
12a phosphatase & tensin homolog (PTEN); MMAGY; TEP1 12a []
i3a coloractal mutant cancer protein (MGC) 13a
14a cadherini (CDH1); epilhelial cadherin (E-cadherin; CDHE); UVO; CAM 120/80 14a | [ ]
15a ras-related protein RAP-1A; C21KG; KREV-1 protein; G-22K 15a
16a EB1 protein 16a
17a  eziin; cytovillin 2; villin 2 (VIL2} 17a [ ]
18a trangforming growth factor beta 3 (TGF-heta3; TGFB3) 18a i
18a transforming growth factor beta receptor 111 {TGF beta receptor L1I; TGFR3); betaglycan 182 []
20a prohibitin {PHB} 20a |-
21a tight junction protein 1 (TJP1); zonula occludens (ZO1) 21a []
22a mothers against decapentaplegic homalog 4 (DPC4; MADHA, SMAD4) 25 |
23a nucleoside diphosphate kinase B {NDP kinase B; NDKB): NMEZ: PUF; NM23B 23a |
24a nucleoside dichosphate kinase A (NDKA), NW23-H1 243 ||
25a TSG10t tumor susceplibility protein 254 |l
26a  LUCA1S putalive umor suppressor 262 i
27a  MAP/micrstubule affinity-regulating kinase 3 (MARK3) 27a [ |
28a weelHu CDK tyrosine 15-kinase; wee-1-like protein kinase 28a
29a cyclin-dependent kinase 4 inhibitor 2B (CDKN2B); p14-INK4B; MTS2 203 L 1001
30a cyclin-dependent kinase 4 inhibitor 2 (CDK4l; CDKN2); p16-INK4; MTS1 30a [ ]
31a eyclin-dependent kinase 4 inhibitor 2D (COKN2D): p19-INK4D 2Ma ]
32a cyclin-degendent kinase inhigitor 1C {CDKN1G); pS7; KIP2 a7a
33a cyclin-dependent kinase inhibitor 1A (COKN1A); MDAS; CIP1; WAF1; SDI 132 [ ]

3 EIESHMIC BT S tumor suppressor gene DI

%= 2 BIESHAICH LT D tumor suppressor gene DFEHE

~32-1123~

Von Hippel-Lindau tumer suppressor protein (VHL)
cadherin 1 (CDH1); epithelial cadherin (E-cadherin; CDHE}
mothers against decapentaplegic homolog 4 (DPC4)
nucleoside diphosphate kinase A (NDKA); NM23-H1
TSG101 tumor susceptibility protein

LUCA15 putative fumor suppressor

cyclin-dependent kinase 4 inhibitor 2B (CDKN2B); p14-INK4B

cyclin-dependent kinase 4 inhibitor 2 (CDK4I; CDKNZ2); p16-INK4

cyclin-dependent kinase 4 inhibitor 2D (CDKN2D); p19-INK4D

1530 e

FAEB TRBLTF L T\ 5 tumor suppressor gene
DT O»SH5HTH Y, % L DIEFITRKPITEL
TWwWHOWhHh), 9EETH2aEFLETHhEL
THBILHEL Tz (F2),
ERTFTEERIORE T O proto-oncogene DHEIR
(F4a. 4b. 4c)
FTART ORI U THEMICIEE 22N LT

WHIERIZ s BB LTw A ER TR
CILBPICRBILE L Thw A Edthd b, KiEf
THRIITF L Tv7: proto-oncogene MELIL 0 205
1240 Cad D RHPHIZ TR L Tz, 8EETH3
R ECHBLTRIIGEL Ty (3.
met proto-oncogene MHEIH % DNA array & RT-
PCR THEf L7 (M 5), NIERSOIEFEALERAL OIF

7R —



FAREGIEC ST 2 EEFREROBENSEN

100 proto-oncogenes

b ¢-fos proto-oncogene; GOSY? protein 1b

2b  ¢-jun proto-oncogene 2 i

3 myb proto-oncogene 3b i

4b  myc proto-oncogene 4o N

Sb ¢.rel prote-oncogene protein 5o

6b  L-myc prote-oncagene (MYCL1) 6b

7b  N-rayc proto-oncogene b ]

8b e proto-oncogene it

9 MAX dimerization protein {MAD) 9b ]
10b  junO proto-oncogene 10b ]
11b elk-1; ets-related prote-oncogene 11b
126 MYB-related protein B (B-MYB); MYBL2 12b i
130 fos-related andigen 2 (FRA2); fos-like antigen 2 (FOSL2) 130 -
1b  FOS-related antigen 1 (FRAT); FOS-like antigen 1 (FOSLA) 1ab C I
15b  ets translocation variant 6 (ETVEY: TEL proto-oncogene 150 . } ]
o
176 A-raf proto-oncogene serine/threonine-protein kinase; PKS2 +8b ] ]
180 B-raf proto-oncogene (RAFB1) rop | ]
19 pim-1 proto-oncogene i
20b  raf1 proto-oncogens 20b I -
21 mitogen-activated protein kinase kinase kinase 8 (MAPKKKE; MAP3KS); cot proto-oncogene 21b r
22b  tyrosine-protein kinase recepior UFQ; axl oncogene &2 |
23b  colony-stimulating factor 1 receptor (CSF1R), fms proto-oncogene 23b CI
24b  c-kit proto- oncogene ; mast/stem cell growth factor receptor {SCFR); CD117 antigen 24b 1
25b  met prote-oncogene ; hepatocyte growth faclor receptor (HGF receplor, HGFR} 250 (] |
28b  papillary thyroid carcinoma-encaded protein + RET proto-onsogene 28b i -
27b  gpidermal growih facior receptor {EGF receptor; EGFR): erbB proto-oncogene 27h Wi
“8b  erbB2 prolo- oncogene ; neu proto-oncogene ; HER2 280 [
28b  erbB3 proio- oncogene ; HER3 2% ]
G0b erbB4 proto- oncogens : HERA, neuregulin receptor 2?2 ] i |
b platelet-gerived growth factor receptor alpha (PDGFR-alpha; PDGFRA); CD140A antigen ~
t2b  ims-related tyrosine kinase 1 {FLT1); VEGFR1: vascular permeability factor receptor 32b ]

3b  TYROS tyrosine-protein kinase receptor; RSE: SKY; DTK 320

~3-24 123~
T N o

4a IESHMIZ & (T 5 proto-oncogene DFEIER

100 proto-oncogenes

3db c-ros-1 tyrosine-protein kinaseproto-oncogene 34b [ ]
35b  c-abl proto-oncogene 35 [] [1]
a6h ABelson murine leukemia viral oncogene homolog 2 (ABL2); ARG a8h L]

a7b  C-sre proto-oncogene (SRC1) 37b [

8 c-yes proto-oncogene; YES1 38h

geb  C-les proto-oncogene 39b L_le|iLl
A0b o fgr proto-oncogene (pS5-FGR); SRG2 40b [_]

41h src homology 2 protein (SHB) Alb

29h ras homolog gene family member A (RHOA: ARHA); ARH12; RHOH12 45h

3b H-ras prote-oncegene; transiorming G protein 43b i

c4n  v-Ki-RAS2B proto-oncogene (KRAS2) 44b K

25h n-ras preto-gncogene:; transforming protein p21 45h

260 C-ch! proto-oncogens 60 (IR i

<7h platelet-derived growth factor beta subunit (PDGF-beta; PDGFBY): sis proto-oncogene 47b

48b mas prato-cncegene 48b

49b thrombopoietin receptor {TPOR); myeloproliferative leukemia protein (MPL) 495 []

0 cell surface glycoprotein MUC18; melanoma-associated antigen A32; CD146 antigen: 50b

319 insuiin-like growth factor-binding protein 2 {IGF-binding protein 2; \GFBPZ; IBP2) 5ib [ [ ]
£2h T-lymphoma invasien and metastasis inducing TIAM1 520 [

530 matrix metalloproteinase 11 (MMP11); stromelysin 3 53b |

G4h putative oral tumor suppressor protein; DOC-1 54b L]

55b synapee-associated protein 102 (SAP102); NE-DLG: DLG3: DLG 55b |

56b malignant melanoma metastasis-suppressor {KiSS-1) gene B6b [
7  PABINGI 576 LW

58b 5T4 oncofetal antigen 58b i

58b neurogenic iocus notch protein 59 .

80b c-myc-binding protein MM-1;  prefoldin 5 (PFDNS; PFDS) 60b i

61b metastasis-associated protein 1 {MTA1) 81k

62b gamma-interferon-inducible protein; IP-30 82b ] [ ]
63b matrix metalleproteinase 10 (MMP10}; stromelysin 2 (STMY2; 5L2); transin 2 83b ]

64b matrix metalleproteinase 18 {MMP18); MMP19 64b

63b tissue inhibitor of metalloproteinase 3 (TIMP3); SFD &5h

B3b prostate-specific membrane antigen {PSM) 66b L]

~-3-2-1123~
1 ] 1

4b BIESHHFIZ BT % proto-oncogene D IR

79—
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100 proto-oncogenes
&7b interferon-inducible proiein 9-27
88b  p53-induced protein
89b  interferon-inducible protein AlM2
70b neurogenic lecus notch prolein homolag 1 (NOTCH1); TAN1
7ib  neurogenic locus notch protein homalog 2 (NOTCH2)
72b  neurggenic locus notch protein homolog 4 (NOTCH4}
73b  MDM2-like p53-binding protein (MDMX})
74b  mer proio-onocogene
75b  P126 (STE)

76b von Hippel-Lindau-binding protein 1 (HIBBJA46; VHL-binding protein 1; VBP1)

77b box-dependent myc-interacting protein 1
78b cullin hemolog 2 (CUL2)
79b active breakpoint cluster region-related prolein

80b D82 antigen; inducitle membrane protein R2; G33 antigen; metastasis suppressor kangai 1

81b leukemia-associated gene 1
82b myelodysplasia/myeloid levkemia fagtor 2 (MLF2)

83h putative RHO/RAC guanine nucleotide exchange factor { rho/rac GEF): FGD1
84h  Ablinteractor 2 {Abi-2) + Ab! binding protein 3 (ALIBP3} [ ArgBPIB]

85b GRB-iR / GRB10

86h vav oncegens

87b  ras homoleg gene famity member C {RHOC; ARHC); ARH9; H9
88b  rho6 protein

88b  Rho? protein

0b  ras-like protein TC10

g1 ras-like small GTPase TTF

92b  rho-related GTP-binding protein {RHOG); ARHG

93b  Rho-related GTP-binding protein RhokE: Rho8; ARHE
94bh rhoHP1

95b  ras-related C3 botulinum toxin substrate 2 {RAC2)
96b  CDC42 GTPase-activating protein

97b  rho GDP dissociation inihizitor 2 (RHO GDI2; RHO-GDI beta): LY-GDI; ARHGDIB; GDID4
98b  RHO GDP-dissociation inihibitor 3 (RHO-GDI 3); RHO-GD gamma; ARHGDIG

95h  rho-GAP hematopietic protein C1 {(RGCH); KIAAQ131
100b neurofrophic tyrosing kinase receplor type 1 (NTRK1; TRK}

&7b
68b
69 [l
70b
71b I
720
73
74b
750
760
77b ]
760 [ ]
79 1]
80b ]
21b ]
82b []
83p i
84b [ ]
85b | |
86b
87b M |
88b LIE.]
8%b 1L
[]

a0b
91b
92b
930 Cl
94 )
950 L_I ]
98 [
ath A
98b L]
9%
icop |

~-32-1123~
S ]

B 4c WIEAHHIC BT 5 proto-oncogene NRBE

#F 3 BIEEGHRIICHT S proto-oncogene DFEHE

pim-1 proto-oncogene

c-kit proto-oncogene; mast/stem cell growth factor receptor (SCFR)

met proto-oncogene; hepatocyte growth factor receptor {HGFR)

c-abl proto-oncogene
¢-fes proto-oncogene

insulin-like growth factor-binding protein 2 (IGFBP2)

gamma-interferon-inducible protein; [P-30
rho GDP dissociation inihibitor 2 (RHO GDI2; RHO-GDI beta)

B SIIMAGFAEM O, DNA array TRETT
#2723 EFAD D B, 2 R OFTHEL RO
4 RT-PCR iZ X 5 met proto-oncogene M5
LR oY AN
ERTETESRL OIS T DODNA damage repair gene
ORE (E6)
STRLLTHA U TRBL T2 BEFI3 %<,
RHAEL TOABEZTRIE 1006 6 1N TIE

17525 TDNA damage repair gene Cldtumor
SUppressor gene. proto-oncogene @ X % %15 HiH
FEROTTEIIED L h -7,
2. BEGH 20RO FEESBEONE. BICH
7 3Bz F8EN
BN 20K FERTORE. ECH1T
% tumor suppressor gene MHEIR (H7)
Cid#, SEMATFRMBVOFEL Lo, EH
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