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Abstract

AIM: To elucidate the relation between TFPI-2 expression
and pancreatic cancer cell invasion.

METHODS: Human TFPI-2 expression vector pBos-Cite-
neo/TFPI-2 was transfected into pancreatic cancer cell line
Panc-1. After being selected by G418, transfected and
nontransfected cells were screened for TFPI-2 mRNA and
protein by reverse transcription-polymerase chain reac-
tion and Western blot analysis, respectively. The number
of transfected or nontransfected cells passing through
membrane of Boyden chamber and the ability of tumori-
genesis in nude mice was counted as the basis assessing
invasive behaviors of the tumor cells.

RESULTS: Expression of mRNA and protein of TFPI-2 was
confirmed in transfected cells. In invasion assay, the num-
ber of TFPI-2-expressing cells to traverse a Matrigel-coated
membrane was obviously decreased compared with that
of non-expressing cells (60.7 £ 7.6, 109.7 £ 5.5 0r 110.7
9.0, £<0.001); The size grown in nude mice was significantly
smaller than its counterpart at 3 weeks (0.39 cm x 0.36 cm,
0.56 cm x 0.50 cm or 0.60 cm x 0.52 cm, P <0.001),
which were also confirmed no apparent vertical invasion
into the muscle layers by pathology.

CONCLUSION: Expression of TFPI-2 may strongly inhibit
the invasive ability of pancreatic tumor cells /n vitro and /in

vivo, which provides an experimental basis for the treat-
ment of human pancreatic cancer with gene-therapy.

Yu JX, Yuan J, Wang CY, Chen LB, Zhou F. Role of tissue factor
pathway inhibitor-2 in pancreatic cancer cell invasion. Shijie Huaren
Xiaohua Zazhi 2004;12(8):1884-1888

P
B89: #RiI TRPI-28 15 SRR AN AR MR N IR ERE
ZIEJ)R A,

T37%: NEFRA- T N8 TFPI-2 HAZ#AE Ik pBos—Cite-
neo/ TFPI-2 45 YLl ARIEANIE R Panc—1 G418 fiii gk FHYEZH
. RT-PCR Western blot 3 ARKFE YL i 5 FRAR AN
HaHh TFPI-2 mRNA LUKAH R 25 1 5 ) 3k /K75 Il
Boyden ZINEE A 44 Y 1 J FBR 968 4 e 2 B 00 4 e 25 L
S YL AT I PR AR 200 ML AR R R /IR A A A A
RIS MR IR RE 100 48FR.

YER: FYLK DAY RN IR S TFPI-2 mRNAFIAH
BRI FEIE; 5 AR5 YL 04 40 B AH S Ss TEPI-2 (1) 21
PRANZIERE T B2 TR (EEAECh60.7 7.6 109.7

551 110.7 9.0 P<0.001); 3 wk JSHEERIRIHA .45 /N
(0.39cm  0.36cm 0.56cm  0.50 cm fll 0.60 cm

0.52cm  P<0.001) JHEYI R IMESLBANUZRIERE.

£508: TRPI-23 5 0] 2t B A s MR IR
RE 1 At — T BRI B A G T S S Ia i

BIERlE, AP, TER, RDK, BlE. ARESEEIGEI 2 WkiREME
REREMRAN. EFENEZE 2004;12(8):1884-1888
http://www.wjgnet.com/1009-3079/12/1884.asp

0 5I1

T AR B 5 % W R 0 A 0 1) 22 b 22 R B 11 LA
KIEmEEEA @@(matrix metalloproteinases MMPs) i
Z 51 AR R (extracellular matrix ECM)F%%’:%HEP
T AN M S BRI R it R DG — 2P I T s
X L il 1 I MO ECM S50 58 4L T BE IR 2 i Mg
YRR R B 1. L P2 (tissue factor
pathway inhibitor-2 TFPI-2) X#RHG#ELE 1 S(placenta
protein 5 PP-5)J&—Fft M, 32 000 22 & IR E [ G
il 4 A S T 30 25 R 2 ) i MMPs fE N Y £
Fil 28 11 BBAE 28 W0 10 0 A I A LR R A
RIS — R G AE B A T R I B E AR A



BIRELE, . HLNSREHIHNY) 2 WiREREBR= HE D80

1885

WFTENS TFPT-2 K K B R 1k s A A e A BRI s 2 i
Panc—1  WLEEHXHBR AR A ML AR N SNEH RE T IO 200

1 #MRRSE

1.1 AR A UEPERAR IR A0 R Panc—114 7 Hh [ R0}
2 T I 2 O BR R R AR R R R R 2 e
SEEEIH U OREE. R () TFPI-2 B F ik 24K pBos—
Cite—neo/TFPI-2 FIHL TFPI-2 £ Sl iA: BRI
B A- B8 . (2)DMEM /55 B 5% 9% JE G418 Trizol
| Lipofectamine 2000 TG4 M3 25 E Gibeo 22 H)
P (3)M=MLV B Taq i 35 [ Promega 23 777 . (4)
Matrigel matrix: EE B.DAFI .

1.2 ik ANBEIREAIIE Panc—1 #2280 T 100 mL/L /s
- L35 9 DMEM K% 77 W K% 77 1 N B 37 T AE
FE 50 mL/L CO, 1 35 3% 48 15 5% 4 3-5 d THALR:
R, B K Panc—1 40 MY 480 T 6 £L 15 35 M
HALTAMEE 2 1004 BESR 24 h E 40K = 80-
90% il 4 FHJCILHE DMEM R 35400 2 R L 45
LI

1.2.1 RS 5 SRHANR AN S S R ey, g oA
N Lipofectamine2000 w7 E S iy A pBos—Cite—
neo/TFPI-2 &4 Neo bricJE [N . YLy ikl B 5t
1 B 3 4l ffl 5544 pBos—Cite—neo/TFPI-2 K3k
AR Ry 2 55 2 45448 Panc—1-TFPI-2  f% 4Lz
PRI R 5 G 40 i A X BE 40 43 56 44 A Panc—1-V Al
Panc—1-P. I G418 400 mg/L ) 100 mL/L Ji3 2 IfiL 375 Y
DMEM #% 3% 5 Bt M 0 8 Bk BHPE se R4k 22 7E 3 G418
200 mg/L FIG TR P iR A K 2 wk 7 REE SR, TFPI-
2 R ZRIA T LU ARSI (1)1 5% 5% IR A5 Bl % SV (reverse
transcription—polymerase chain reaction RT-PCR)K{l:
K RT-PCR AN — 21 4 g H TFPI-2 mRNA ()55
ik: AR TFPI-2 i PCR k. FifsI®asihs -
GTCGATTCTGCTGCTTTTCC-3 F15 -ATGGAATT
TTCTTTGGTGCG-3 ¥ & Hir=¥)-k 440 bp; B-actin
ERNZ B E TSI a S5 ~GAAACTACC
TTCAACTCCATC-3 #15 -CGAGGCCAGGATGGAG

CCGCC =3 ¥k 219 bp. I Trizol 1742 B 41 ity
BORNA 5ROy o BE TR 0 v 8 R 4 B I 48

M-MLV 717 3% %% 5% )2 W A2 50 ¢DNA 7€ Taq B#FEF T
PCRAL 434 35 AMIEIR. 72815 o LI AREE I FL VK
9 B BRANT R SR AR QBB (western blot)
30T KA Western blot 1243081 = 2H 41 ifd TFPI-2 25 A9
£ Ik IR CM E A A LS Sk 4). BT 10%
SDS— 2R P4 His T g 56 Jise Hi ok 43 9 ) 1B R FE RS £ PVDF
b 5% BIRZE W50 TBST 2% vh i &t 141 4

i % A TBST 15 000 F B4t TFPI-2 £ i =
IRFE 90 min - TBST ¥ 5k FEH HRP FricHIHi &
THUFE 60 min B {4 BEAH. )4 Kbk E: W
EIL YL TFPT-2 X [ B 9 40 A A= A8 TG 300 il 4 FH B

PR K= 2H Pane—1 40 2 20 F 100 mm 35 3% 42
B3 B L AALEERN T 10* UL AR 1 d 2R
AT 40 ML 1 5 B 34 (8 7445 2 wk. (4) Boyden /N fA
SNBSS R HIBoyden/NEE AN = L AR IAS 215 A
TEAIECMIY A JIHAr ¥ W SCHR[4]. FR2 AN =
A5 L RALAEE A RZ N5 1004 RBURZ

25 uL 37 ¥i3E6 h HEE[EE I Giemsa Yefh.
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IR AR
122 4R A %5 4 wkidny  BRELUBALB/c —/-)15 H
YR 3 B R TS S R 2H (Panc—1-TFPI-2 4
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02 mL (ZHIEHE NS5 10%cells/L) 21 d J5 i i
KN FHEEEEREGD  K22). MIEFBHERERA &
JH AL TR Rk

Bt FALIE R HISPSSILOGET AR T ANOVA
K 5 KRR K HE o =0.05.

2 #BR

2.1 MRS E SRR BIRA 3  YL vk 48 G418 Sk
1 355 J AR AT RS B Yl A A LI PR 3 5 ol A (1)
TFPI-2 5L X 76 R AR 40 M A9 2R 58 Panc—1-TFPI-24f]
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1 % 3% 1fii Panc—1-P 40 Al Panc—1-V Zii il ECM 42
Yy AT ARl —Fh TFPI-2 25 (1235 (R 2). (3) BEIRE
YA A A R 2R 3 A K M ZRZEANOVA Ty 2250 Hr e
TFPI-2 &84 R M9 240 B A= 1 JCHD il FH (] 3). ()85
RSB ANMA SN S2 5 HE Matrigelfili 78 A T J5E 2% it
PUARNECMI 555 b 98 4 il A 6e B il 28 1 L T
S0 B 0 WA ) B T R IR Matrigel J5 20 9 A 7T LA 28 3
I ek 200 B (iR BB ) AR SE 56 H Panc—1-TFPI-2
Panc—1-P Fl Panc—-1-V =4 40 55 A T 5 21 it 45
607 7.6 109.7 55F1110.7 9.0 (K4 5A
B) F=41.2 P<0.001 Ziif¥AHEEER
W1 TFPI-2 23k AT LR S5 00 )k A A4 B g A i .
2.2 kA B LR PN IR BT AR R A A RO e
KN g5 5 F% B TFPI-2 35 ] (5 25 R0 (IR e 4 e 11

Ji9R RE IR AR N BRUURT SR /N TS B2 AN
W AIXT /D039 em 0.36cem 0.56cm  0.50 cm

HMO0.60 cm  0.52 em  F'=36.8(KAH)E £=94.4(FE{H)
P<0.001; BURAHRT TR 0027 0004g 0081  0014g
#0.093 0.020g F=30.8 P<0.001) JHHEYIH
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—&—Panc-1-V
—&—Panc-1-P
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o

3 BREREARAEKIELNE.

b IREREABAINRIEEEN

6 FRARFELMAE A KN, A Panc—1-TFPI-2; B: Panc—1-V/P.

1 R R A B R TR BTN AS (mean+SD, n =5)

2 AHXT AN (em) AHXT BT (g) iR
Panc—1-P 0.56 0.50 0.093  0.020 0/10
Panc-1-V 0.60 0.52 0.081 0.014 0/10
Panc—1-TFPI-2 039 036" 0.027 0.004° 0/10
*P<001.
M
32 000
31 000
27 000
\ 4 L' . . l.
P o g L ok,
papi Panc-1 Panc-1 Panc-1
-TFPI-2 -P -V
2 FRERFEZHAE ECM B Western blot £347.
150
& 100
=
S
s
Ik 50
Panc-1-TFPI-2  Panc-1-V Panc-1-P P<0.001

4 TFPI-2 M RRER BRI SNZE B2 71 8952 .

100. A: Panc-1-TFPI-2; B: Panc-1-P # Panc-1-V.
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E7 REREAEAEREN L HE. At Panc-1-TFPI-2

3 e
TR VI R s 2 i R e e B ) 2B ) A R At e
JeE A LUl AR g R A B R R H ™ EE R BB R
T AR AL 25 a8 22 OGS R BT LE . B e 14
R HE I 5 M e A R G R [T PN B 5 % DR G T
I 07 A TR 2 A A R A R ) A PR I 7 T A
FHAT IR RS ANZIG BEE DNA 20 BOR 14 & A
Xof i 96 i A DR S i R 5 R 4 SR I AT B ANRY T A
ARIXIEB BB R EE TRz — e EE
E@@(matrix metalloproteinase MMP%)EH%E?%E%/%Aﬂﬂ
PRSP R R OCHE B R Sh il 50 G B
24 J& 2 FIEHI R W) (tissue inhibitor of metalloproteinase
TIMP)f; Y N BRI ANAL Panc—1 /5 FEASMUZE MMP2 (1)
o ik [A] IR M A R A B AR B A 1 )
2] AR Y AR R A A RN B SRS N Panc—
NIOE Y O e R S 1R i 7 Y T Wil e s e
FENLT 7q22 (1) TFPI-2 56 [K] H 40 g 222
[ g e RN IR 7/ <N =3 T = 1 N A = e
LREIEH HA R A & S EFEY 2L M, 32 000
BRI TE ECM Hh. 14 S1 G 5 Z0 400 i 21 145 1 Je 2
[ B MMP-1F1 MMP-3 7£ N 1) 2 #0811l 5 HA
Ji2 ISV F A TIMP A8 HL TFPT-2 A9 2K 1 i il
TSR0 R ) SR AR ECM T 45 7 58 4%
O oo 200 A 2 7% Oy TR A B OCE R AR
T — SR 2 R AT TFPI-2 JE R ik s e (A 7
A ANREG UL B 1Y TFPI-2 K44 ECM fild
Tl IR DATIT 325 o5 968 400 42 22 5 7% BB 7 4 sk 1
R FRATREAT: A S o 28 SR TR UE S 7E 1 e SO JER e v A
154 TFPI-2 1™ 8 A A B Shinode et al "B

100; B: Panc-1-V/P

100; C: Panc-=1-TFPI-2

200; D: Panc-1-V/P  200.

TFPT-2 ] {5 A 145V LA e 448 A SR DR e O L
AR AR T R PR BRI R AR 52 50 eSS T AR
0 JL 55 4 1) 23 18] 1 557 I TFPI-2 3545 %o e i 4
Ji A A AR R B 4R T 25 R TRPI-2 1y 22 3454
FH AT R 5 4l AT G W3R R AT] TFPI-2 A& 1t
I e 4 A A A AT g 1 R A RS AR AR g
2 B X 240 M A IR B AR 2R R AR TR T 19 Boyden /)y
FoE RIF M ASNR B A R A s F =T
A AR ] e AR = 20055 2L matrigel
FPVPF B AR B I Joit K 356 JiC R A 400 e 4 2 At =
TR Ab B BT A SR AR e AR AT TR
GG ) Panc—1-TFPI-241 L7EF T A B ARIR 40 A S NR
I B 7 1 I A2 290 TFPI-2 28 0334T L) 3541
FLAR AR g 1 5 EAMIFFE N DR X At R 20 i
FIT RO BT 78 45 A — 30 514 {H 5 Neaud er a/*'45 5 4H
A5 AT BB ULET 2 41 Y (myofibroblast) 734 HY TFPI-
2 Al g 4 e A= K Kl F-(hepatocyte growth factor
HGF)(J5 1 BUVLET 2 40 it 5 780 175 5 160 JHF s 400 i 42 2%
J¥ H TFPI-2 cDNA F YL HCC L nT LKA H A 1R ZEHL
% M4 TFPI-2 P REZ AL 5 TF/ F & & W) 45
GHKIFET HCC R 28 7 7% 1 X — i 5 TFPI-1(EPFRAT]
T T 1 TEPL) (e 5% e 98 40 N i i RS 1 R AR A
(BRI B ERIA TR F &2 A ). — Aok
/IN PR IR BE ) S B IE SE TRPI-2 &l 1 4ERF ECM 1Y
e R MR TR A B R 1Y) 7 52 55 2H P g
YA 0 L2 5y I B TS ARG B s i 4
BTE3 wk I 34131 ok K B A 5 B % 1R S 1R
BB A A 0. AR T e e e SIS 0 2 v PR 1) S AR
AINTF S WAL TR AT HE D AE Beb e 4 A K i R A
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0360 A R A 55 (0 AT o Al ECM SE 38 Mk 4o 37 i
A0 M A 12 B 5 TR/FVIL B S W & Ak R
7% 0 BE R i — 25 B BF 5% X AE TFPI-2  TF/FVII
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