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Abstract

AIM: The investigate the correlation between
the expression and localization of tight junction
protein-2 (Tjp-2) and the dissociation of
pancreatic cancer cells.

METHODS: The expression of Tjp-2 mRNA and
protein in highly (PC-1.0) and weakly (PC-1)
invasive and metastatic pancreatic cancer cells
was detected by RT-PCR and Western blotting,
respectively. Immunocytochemistry was used
to observe the redistribution of Tjp-2 protein in
PC-1.0 and PC-1 cells. The correlation between
the expression and localization of Tjp-2 and the
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dissociation of pancreatic cancer cells was then
analyzed.

RESULTS: Both Tjp-2 mRNA and protein were
overexpressed in PC-1.0 cells, but weakly ex-
pressed in PC-1 cells. Treatment with U0126, a
mitogen activated protein kinase kinase inhibi-
tor, inhibited Tjp-2 mRNA expression in PC-1.0
cells. Dissociation factor-conditioned medium
(DE-CM) significantly induced Tjp-2 mRNA ex-
pression in PC-1 cells. Tjp-2 protein was mainly
distributed in the cytoplasm of PC-1.0 cells
[fluorescence intensity (FI) = 3 273.7 + 131.2].
U0126 treatment obviously induced Tjp-2 pro-
tein expression at the sites of cell-cell contact (FI
=2814.8 £ 297.0, P = 0.003). In PC-1 cells, Tjp-2
protein was mainly distributed at the sites of
cell-cell contact (FI = 401.5 + 41.3). Treatment
with DF-CM suppressed Tjp-2 expression at the
sites of cell-cell contact (FI = 135.6 + 15.8, P =
0.024). However, subsequent U0126 treatment
induced the re-accumulation of Tjp-2 protein at
the sites of cell-cell contact (FI = 382.6 £ 34.1, P =
0.072) in PC-1 cells.

CONCLUSION: The changes in Tjp-2 expression
and localization are involved in regulating the
dissociation of pancreatic cancer cells. Tjp-2 may
serve as a new target for molecular therapies
that prevent the invasion and metastasis of pan-
creatic cancer.
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KBFR L B cDNA
b &= T o
& EPC-1.04=
PC-1%m e 542
R E I X
HEFEAZAR
Tjp-2. *F FTTjp%
77 & & B % BAT
T—RegE, A2
Tjp-2 55 It 4%
B, LT m
oL R B A48 K AL
) A .

)R S, 9% 4m fo A 5 7y ik A% € PC-1.04=PC-1%8
oL Tjp-269 4m it N A% AL, UG 94 Tip-2
0 A B tm i N AL T AL S AR IE 4a R RR
oy AR K.

LR Tjp-2 mRNAFE G EPC-1.02a 6 P id
JEA R, fEPC-14mieF £ A ¥ 4255, U0126(
FR EACE 6 BB B ) ) 3R PC-1.04m
Je P Tjp-2 mRNA# &L, A-2n ot & B 64
370k £ E(DF-CM) R # $-PC-14a P Tjp-2
mRNA £ A 3 m. EPC-1.0%0 0 Tjp-2%& & £
Fo A TR (F1 = 3 273.7+131.2), U0126
A 3 )G 4 R G AR g Tjp-2 ki B % 3 3%
(FI = 2 814.8+297.0, P = 0.003). fEPC-1%1 &,
P Tjp-2%& @ £ & A T 40 o 18] i 423745 (F1
= 401.5+41.3), ZDF-CM4: 22 J5 4n JitL 18] 3% 43
FALTjp-2 % 1k A Rk 33 (FI = 135.6+15.8, P
= 0.024), BL2U01264 32 )5 Tjp-2% & B K&
m 6L 18] 3% 43R AL B 4R (F1 = 382.6+34.1, P =
0.072).
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Tein e 2R AL S I e LS AR 22 (R L SR R 22—
A SCHRIRTE, P JeE 20 B AN Ji A 57 At 2 A2 Jh J8d
R AR R R b 5 o T — B, (R B 4
DA 5 1) 537 WL MG AN T A WD 4 I A 2 1)
53 HUIA BT e O JBR s 42 2R B RS 1 1AL
il, FEERIT IR W RIS 2R A B A ih
7 7R I O S I IS . A5 T AT ST AT
NS 25 2Ry Bt o ORI 8 4 JHLP C- 1. O Y B IR
b3 A g B PR 41 B 25 IR F-(dissociation
factor, DF), DFnJif5 G M 29 B IR L 2 Ak et
35 21 P C- 1 (¥ 40 M At 252, Bk — 2B RS0 R I,
DF n] 0% 22 4 [ A B OB 2 (mito gen-
activated protein kinase kinase 2, MEK2)/41l fg #M5
U T2 (extracellular signal-regulated kinase
2, ERKQ)f5 5 i i i, JHiiid 5 5 4 i ik
R R A M i s eI MIE TR, AT

FIcDN AT 51 43 #7976 tH /EPC-1.0F1P C- 14
Ji o 5 4R R B s UIIAH O 1) 22 S e A R IR K
P F2(tight junction protein-2, Tjp-2)"*. Tjp
KA 3G, 7334 Tip-1+ Tjp-2M1Tjp-3"""
Tjps)& T MEAH G & 1 IRV (membrane-associated
guanylate kinase, MAGUK) ] [F] 5 444, S 540
Bl B A R A A R U Tp g A R P
H (junctional transmembrane protein)HJ Jil 5 Il Ciiig
gy, AH S 40 B SR LBl B RIS 5 3 Tl
By T, BT, X TipS kAR 22 T g
DI IR T 2 ik EY, ATjp-25 5
JigeE 15 28 e A, UG S M AR 0 0 A DG HIL 1 1
R[] UL Ao T Tip-2 (K138 54 J 40 Py 5
R AR A B BRI At A 25 oK &R, AR Tjp-2
2 55 | Mg 240 SRR 2 P4 R AL

1 SRIASE

1.1 A4 PC-141 At i BOP % 5 AR I A fiL 5
M g R AR R g 71 PC-1.040 A2 i 1R R A
BB T AP C- 140 P 7 A [ 2 A e o g v
ST PR 4 ARPMI 164055 75 (Gibco-
BRL, Grand Island, NY)£57%, 31100 mL/LJiG 4
1L7% (Bioserum, Victoria, Australia). 100 kU/L#
FHRGHIN00 mg/LEER 2, J17550 mL/L CO,I¥)
37 CHFE N IEFE. M ARPTAT p-2 X B-actinii
{£(Santa Cruz Biotechnology, Santa Cruz, CA){
. BB A A 25 G PR FIFITC
FRic ) %9¢tPifA(Santa Cruz Biotechnology, Santa
Cruz, CA)YEH .

1.2 7

1.2.1 RT-PCR: BAPTC-200 PCR W AX
(MjresearchA ], 3¢ [H)ifi i one-stepiLdhATid 4%
KA HADNA(CDNA) S —4 PCRY 1. &
e DN A S — 4R R N AAFR 25 uL, U pg
RN AU N B S ARG, 40 R
95 CHAZMES min/a 4730 MG FIPCRY #
(94 CAE20 s, 63 CTHEIE30 s, 72 CLEfHI60 ),
B 572 CJG AT min. PCRY ¥ 51451
N Tjp-2(245 bp): 5'-GCAGAGCGAACGAAGA
GTATGG(forward), 5-“TGACGGGATGTTGATG
AGGGT(reverse); p-actin(664 bp): 5'-GTGGGGC
GCCCCAGGCACCA(forward), 5'-CTCCTTAAG
TCACGCACGATTCC(reverse). PCRY 14 T
1.5%ZE IEHH e e v fL vk, YR S e (0 J5 5 b
JT R A4,

1.2.2 i AH) & MAE100 mL/LiG 4
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A Untreated U0126+ A Untreated U0126+ W £BE
JE W B S om e R
245 bp T2 A W 160 kDo # i 42 P Tip-240
KA TR RALZ
664 bp B-aCtin  — — MEK2/ERK21%
5 3l %A,

B DF-CM+
Untreated DF-CM+ U0126+

Tip-2 245 bp

B-actin 664 bp

1 PC-1.0fIPC-14BIBPTip-2 mRNABYZRIAZEL. A:
PC—1.04ffif1; B: PC—14HJif1.

M 110 mL RPMI 164055 3% 11190 mmi
BRI R 9%, O T WIHATjp-2 8 (A R IA AL 2
FL 5 10 e 2 PR 5 1) O R, AE AR AR B AU B
PR 1 P C-1 S ik 25 7 v e A MR 4 U P C- 1.0
Har NP C-1.041 2 1) 4 1 55 = FE (D F-
CM)HI S PEMEK I #/U0126(Cell Signaling
Technology, MA)™". 7EiGAks2i 4, PC-141 1
B IR NN 2K R 40% D F-C M5 K5 97
36 h. fEHIHISEEGH, PC-1.040 s IR h A
10 umol/L U0126/5 157736 h. It4h, I ADF-CM
K55736 hif)PC-141 Ml B5 7201 FEINA10 pmol/L
U0126)5 %5536 h. gl g3 7= M i A 1 mL RIPA
(50 mmol/L Tris, 150 mmol/L NaCl,
1% NP-40, 0.5%/Bi AR H4, 0.1% SDS, pH7.5.
{EHATIIAT mmol/LA F I IE, 1 g/Lreiki
#, 1 g/LMPKE), vk 115 min. 4 °C 5000
r/min &0 5 min iR 40 B - P I R
T°-80 ‘Crir&- H. BAB-actinff: A A X .

1.2.3 Western blot#7: Western blotSZ % 0 B a]
ST ISR, B A REAR S 465 N RE b

B fl 1B HLVK, FIHIPVDFJR(Bio-Rad), L
B 5% G WF10.1% Tween-20(KIPBSIRE % i
NE PR b, SRJ5 F0.1% PBS/Tween-20Hi ¢
K —PifEd C R, VA H0.1% PBS/
Tween-20LL1 1 50004 R 2 Y51 i S A0 il &5
HI =P, =i FREFR2 he R FHRTA RS B
J7(Eastman Kodak Company, Rochester, NY )it i
2 R GIE R A 5 5

1.2.4 )& R K g & F2 3 K32 E (fluorescence
intensity, F)2-#7: &40 g in A chamber slide™
559736 h. MIADF-CME{UO12640 #1411 Jf1, L\
T jp-2488 1 58 7 S Tjp-23 12 5 1B Jit e 4 it i
SO, 40 AL 3 7 VR W1 2. 248558, 48 1D
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B DF-CM+
Untreated DF-CM+ U0126+

Tip-2 - 160 kDa

B-actin  e— — —

2 PC-1.0RIPC-1BIEDTip-2BBEMRILTL. A:
PC—1.04HfI; B: PC—14Hfif1.

ADF-CMEUO012657 & J, Zild FLL0.5% % %
FHEE LA 52 10 min, FfLL10% L =E 13 P30 min,
ZJE A Tip-2—Hi(1 : 200, A& 1%/ HE
HIMPBSH MR )4 CHFE &, FIMAFITCHR
W PRI A2 he [ e 5 R LR O
BEE(FV500-IX, Olympus, Japan)3k B &%,
MAbRAH 2% R (DY) A —PUab B (2)
IEH W AE M AR = L 2E 1 g G Tip-2— L.
foJa, BEMUEECAN MAZ . 4005, 40 i s K 4
HLRARRI 10/ 15, I Fluoview 500(version 3.3,
Olympus, Japan) 3K F K I Tjp-24 18 (IFI{E.

it # A TR R HIStat View WL (SAS
Institute, Inc., Cary, NC)H|FIEHC XS Student's th5:
By W AN RSB 4 k% . A . 40 R %
A AR 10 S Tip-2 388 3 FIE. P<0.05
W ZER R BEE.

2 B8

2.1 PC-1.05PC-1 ¥ Tjp-264mRNA %X Tjp-2
mRNATEPC-1.041 g i fE ik, A U01263%
7724 hJrTjp-2 mRNALX MW BHHI(E1A).
Tjp-2 mRNATEPC-141 s Hh I8 W% 55, N ADF-
CMH57724 hJ5Tjp-2 mRNARIL W B, 24
UO0126357712 hJG FF4DF-CME; %24 hll Tjp-2
mRNAZRIATCH WA (E1B).

2.2 PC-1.05PC-1 ¥ Tjp-2%& & %k ik Western blot
R BIRTjp-2 FATEP C-1.040 il sy 2 ik (4]
2A). HTjp-2 mRNARIEALL, £U0126155+%
36 hJa Tjp-22K 17 10 23K BAT #e 4RI (1812A). it
Ak, FEPC-140 M b Tjp-2 85 1 IR IA 855 (E2B).
A5 Tjp-2 mRNAKIEAIR, fEPC-140 15577
HINADF-CM A fig 175 5 Tjp-2 58 111 3 1A 1 5
(KI2B).

2.3 PC-1.05PC-1¥Tjp-2%& &G 69 TAL T FEAK

b R -
R ZHva. W
¥ Gogginsik il
microRNA 7T &
AELPHELZR
FZ—. Wb, i
# Bloomston%
ki@ microRNA
ERCECE D AR
ik 2.
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B 3 PC-1.0MIPC-14BIRPTip-2BBEMERM T (R BRIERE x 400). A: REHFEPC-1.0410E; B: U0126Z0FPC—1.041i;
C: RAMEPC—141i; D: DF-CMELHE; E: DF—~CMUMHE 5 F£U0 126407,

A 4000 - NS NS S S B
3500k || [ [ [
3000+
., 2500F
" 2000}
1500 - o
1000 ﬁ
500 -
0 1 aﬁ—\ L
average nuclear cytosol membrane

NS NS S NS

500 NS S S S

[ ] [ [ ] [ ]
400
300
200
100

0 L L L
average nuclear cytosol membrane

B 4 PC-1.080PC-14BIEDTip-2BBREHIFIGREFNZL. A: PC—1.0400; B: PC—141ft, &k RAFHPC-1410; K
tkE: DE-CMACEPC— 1411, (1@ FE: DE-CMAME G HZU012610H. S: B2 NS: K2,

AEFEIIPC-1.041 f 1 (K3 A). Tip-285 1 250 A1
T, 7040 M 2 S A0 A h Rk 15y, &
U012657736 hJm, 4l LRI A7 A Tip-2 8
I B E R (EI3B). SPC-1.040 A LL, A4k
HHPC-141 B (KI3C) 1 Tjp-2 8 1 LT 43 4 Aii
TG TA) R, A 40 R S A i 5 Kk
5259, Z:DF-CMH 9736 )i 41 i [ 23 37 43 Ao
I Tjp-24 1 W 2 )b (I3D). {HZEDF-CMAL !
[FIPC- 140 L FF 4200126559736 h)i Tjp-245 111
I A0 R SR A, %A T p-2 88 AR IA
4 58(EI3E).

2.4 PC-1.05PC-1 ¥ Tjp-2& & ALty R A% E
T4 PC-1.040 g S PC- 141 g th Tjp-23& A F A
G BE(FD R 73 A 45 51 T El4. PC-1.041 Jfa
HARA I Tjp-2 MR ISR CFIIFIL = 1160.7 £

259.1, KEl4A), HTjp-28 A =2 A7 T 40 M it (FI
= 3273.7%+131.2), fE41 R #%(F1 = 139.0£115.7)
R M2 (F1 = 69.5+38.0) JLF KA I 51 5¢
Jt. ZU012640H24 hji5, PC-1.040 i 4& A4
ML Tip-2 835 %A 8.2 5 (T JFL = 1009.4+
257.8, P>0.05). {HAE4H Jia [A) 3455467 (FIL = 2814.8
+297.0, P<0.05)[AITjp-28 (AL W B 150, b
AN, TEAN A% (FI = 75.3+28.1, P>0.05)H Tjp-24%
IRBAT WAL, A4 B T(FT = 139.5447.5,
P<0.05)H Tjp-28 A K1 5 25 Jk b,
PC-141Me(4B)H AR 40 L ¥ Tjp-2 3K ik
SEYFIME A 182.3+48.2. Tjp-24K 440 i #% (F1
= 93.6+27.2) LA ML FR(FI = 52.1 £16.4)F £k
BESS, AR G M ) 1 A IR LR (FT = 401.5
+41.3). HARAEA AL, £DF-CME;FE36
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iR EE

5 PC-1.0F0PC-1{BIMVAZ S N (B AR x 400). A: AAMFEPC—1.0410E; B: U0126ZMFRPC—1.041; C: SRALFEPC—1

ZMlf; D: DF-CM#LH; E: DF—CMAMNH G F4U012640 .

hJ5 FEAR AL T p-2 48 A R IE AR W W 2 &
CP4IFT = 207.1+35.4, P>0.05), b 7E 40 %
(F1 = 242.7438.9, P<0.05)F141 il Jii(FI = 236.2
+27.3, P<0.05)MTjp-231A W& K m, 7ol i
(B JEF 5B IO T jp-2 338 B 9k 55 (F1 = 135.6
+15.8, P<0.05). 734b, £U0126 1155536 h)5
P C- 140 i Hp 40 M J53 1R Tj p-2 58 8 25 B4 I (F 1 =
169.1£20.0, £<0.05), {H7E3E4AR40 fiurh (*F3JFL =
238.5+31.6, P>0.05) 4l/uf%(F1 = 163.7+37.3,
P>0.05) 2 40 [R) 3% 238 A (F1 = 382.6 £34.1,
P>0.05)Tjp-2K 5 FUE AR LA (2.

2.5 PC-1.05PC-1#9 28 o T & 5 A 62 Wi
55 PR SR AR AL BEP C-1.041 fg LA BAN 41 i 5 5K
ARK(EISA). TRITU01265% 9736 hJmPC-1.041 i
AL AN M ve b 7 B K (EI5B). 5 PC-1.0
AN HIAS IR, A AL P C- 140 i 52 5 4 40 i e
I AEK(E50). &t DF-CME:77#36 h)5PC-1
S 6 1 B FF e B A s, RIM AL TP C-1.044 Jfa
A2 A AR 25, D FiAA 4n KR £y
STER(EISD). S48, TR IMPC-148 LT in A
U0126355736 h/im 4t i ) 5580 SR AL i, T i
FE 41 i v B (&I SE).

31
HE A 9T A B AT R D0 R I e A U D F g5 15
MEK2/ERK215 5 # 538 B (1 15 10 A1 i AR g
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0 i 1) R 5. AH S, MEKAEIFIUO0 126684
MEK2/E R K215 5 % 53 4% 1) 355 Ak 0 Ft i o 41
AR B Ak, FRAT3E i R R 4 2 T v R I
Tjp-2 175 fiff 25 L 3 S A bR A1 P C-1.015 il 125 714
IR RS BR 40 FLP C- 1 [R] 355 PR 3R 0K A7 70 W (2 22 5
TSR B DAL FER 22—,

AT AR FRATUESE T Tjp-2 mRNATESRE 2
R R MR A0 P C- 1.0 M8t B AR BE A Mkl
P C-1h RIA R 2 5%, IR IDFRU0126
RERS 23 il B8 i R I Tjp-2 mRNAMRIE. R
Tip-27] 6t 2 55 I i Jae 40 0 A 25 I L )5 AR 28 3
B Ry, HTijp-23E K E A ] fE2ZMEK2/
ERK21F ‘5 4% 18 i A 4.

Fi4b, BARTjp-24 FIRIA K F/EPC-1.0f1
PC-141 i Z W, (H2MADFEU0126)5
Tjp-28 F K AR AN B 5. 8 7 75 Bl 1t o 41
Jfif B FE R T p-2 1 3R IA I SR ZMEK 2/
ERK2A5 5 il % 4%, 160 g2 230 Mh 5 3%
MY, fimicroRNA R fig 2 R & 2
— AR SRR E microRN A AT I £ 41 g Y
(B e A2

AW G AT TIE R ILDFAIU0126fE W 2 2
A Tip-24 ALEAN AL 1R 5E A7, RIS Tip-24 1 (141
I P A7 AT IR 5 TR 0 A e e s IR
DIAHOG. SR T p-288 740 1 (A1 1) 2 Ao 7
Y el 2 P R 1 e R [ L P o 4T Ao

Tjp-2i@iit A B &
iR B bm LN A
o E ALK LR
MR 4m O R B
Tjp-2 7 & K A4+
MRS AZ 2 H A
R A R
FTHERET A
LA T ML
EEAS
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o, EREH Tjp-2i1 SRk i V\] "‘E{\LE{JCH HE?EE Uﬁﬁé&l H the zebrafish, Danio rerio. Gene Expr Patterns 2007; 7

BH— 7 g A
5 4030k,

il B9 AR 2RI . M SCHRANGE, Tjp-285 IR 1L
RS A e AR 0N i s 1270 B, R
WF9T 45 R R T p-2 60 A E AN MO AZ . 4 o S 4
JHLABE PR 5 437 A8 1k S MEK2/ER K245 5 4 3 8 B 11
TR 1) O R 5], Tjp-24K BRI IR A&
A Al ] B i MEK 2/E R K245 5 4 53 14 4.
RUTjp-2 25 1Bl 1R e 7 P s 4 i 129 122 28
R URF BT (4 AR At — 2D IR NS

B, Tjp-2i Jok J DRI R K 4t i Py 5 47 1)
A S 5 I S A0 AR 5. Tjp-2 28 T R
X JE R g AR 2 B 1 2 R I IR T iR L T
—/NH AT R AL

Hi R ARARFEFRENEIALY
F k # A% BIEPC-1 2 PC-1.0M 8% 2w FeL k.
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