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I#eHe. RT-PCR. BRARENE e 202 LA MR 23055 T B, IESE ADAM-19 fE NGt ZV R A4 3Rk, 74k

T2 IREM T, A KE T BLTGF-p1) W LL B3 Ei NPC 41 il ADAM-19 [f %k,

I BRI ERE

hADAM-19 Al f§f NPC 4ii /2" MMP-9 ) mRNA M H LA T M, IR RrREae . Ohoias REY], Nik7e2 411
A AL ADAM-19 K IE )55 73 Wl 15 HLEL, 10 ADAM-19 753 55385 77 )2 40 M A= v e 4 — e AE L. 3 — 45 R0 ) W)

ADAM-19 7Efif A A B S BESR £t TOBT IR B

KR EBEGRETEREAN 19, NEWESRZMRR, MR, HAERR T Bl

FROES Q492

2B 3 T 8 iR H M (a disintegrin and
metalloproteinse, ADAM) K i & — R EH, &
TEE R AMBE R, ADAMs 5% 1 & A i #6
AN EBERE W AN EE RS A
(MMPs) &5 f 3, L4085 f 3 mT LS 2 Fi (5 5
TS, BIRMGSH'S. ADAMSs 4> 7N IhE
BNz, AP e A e B VAT N T, R
AT Z 50 SUMORT R 20 MR 2 L g s e
{ORTERVE N

A ADAM-19 (hADAM-19) 15 F% 24 adamalysin-
19 2K meltrin B, J&HTITKILHT ADAM FE KR,
A DLAE 2 Pl 23R40 i b ek, R AE R A, O
e W B BN R, BERAELe LU h
KPR IES, BRI A A s R G SR A
JH 53 A bR 7 23 11,

E AR ADAM 7 FAH2E ML, hADAM-19 )
TWAGE T TSk, MMPs £k, 22885
REMEL E O REIR A I R A TR
GERIR . R R SOR AN L P R LT SR
RS AR R TIT O, MMPs 45 f b &4
Zn B 45 A0, 5T hADAM-19 T HE K HE K

HEE TR I G R o b, WA RN IE R B,
hADAM-19 W] LLE 0% 1) MMPs 73 1, I TE
BRK 2 [1 2-macroglobulin B, F [K] il [ 52 46 & 01,
ADAM-19 4fi 25 5k B 1) /> BUAE FRL ™ H (U 4% 18 ~22
RIET O R B AR, B 53— K
L, ADAM-19 i & (3 5on T #2755 ErbB 2
e, MW 5 0ERBD. Bl fursTie kB,
ADAM-19 ] LA 22 Bl i Jeq 40 B e i #%, g i b
e B ADAM-19 ({2384 R e Myl 5 4 4 %
adB1 Fl oSBT IRIAH ELAE FH S,
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TEW LB PR, ) () 4T B 2 BE I 22 TR) K i
R B AR NG B AR R i
Tf B4 3 BT URAH DG, W S B SEJk
R Kl EUAE YRSy = R 5 RN
N, RETRHAY . WREOP R Z .
KPR R0 M DR~ S5 AH B AR T, T IR R
CERET BT R RN SR A M AT . e B
I SFe 5 1) e AR AR K PR F B(TGF-B) & — A 2 T fE (1)
9, ZREFEEAME . T R E A
ZMAT RIS, BN R IRIR AR K A it
TR b OCHE I AR K R g o,

BT RL RS, FAlTst hADAM-19 71 A Jig 4
oK) 3 ARG B O N 06 5% 2 40 AR i AT 4 1 5% i
HAT THEA, IR T TGF-B1 X} hADAM-19 £k
. X TSR A B T R AR T
hADAM- 19 7ERIGFE AT iR L & AL FE P R T R

1 MRFITTE

1.1 AEEREMMMGEFRZEMEBER (NPC) BF

T TG 5 4 3% 7% J 2 40 L 3R (NPC )2y Li 25014
AL, WFRTES R L ERE, RIZER TR
eurAi T BB IR (Cellmatrix Type T -A, HA), %
Tl o f I N R AR KBS 57 3 0 F-12/DMEM (1 1)
WM 10 pg/L 3 B2 4B K K 1 (EGF, Sigma 2 )+
10 pg/L B & % (Sigma 72 &) ). 0.1% BSA Fl 2x
10~ mol/L 4% % Bk % (Sigma A 7)), T 37°C. 5%
CO, &M NI 5%, 45 24 h HHCH LR 2. 40
7 RALI 1 23 I ELBIARAC— K.

X TGFB1 AbFRAL, 41 fudERh 24 h 5 B #h A
P EGF B35 2, JmmA 0 pg/Ls 1 pgL -
10 ng/L. 50 pg/L ) TGFR1(Sigma 2 7)), T-4bE
24 h Ja o A A R, FREN RNA AR (3 gk AT
I3HT.
1.2 ARREBALRWER ALY R HHIME

NIE R UEYR 6~7 FGA A LI A A6 5 e B
Beitl I G118, Zafrat ik 4 bar A #2580
[ 254 AbHE s BT 3R B 9% B 4 20 1) B PR 2% v W
(PBS)EUEG, 1 4%2% 5 RS W1 [l 8~10 h,
28 50%- 70%- 95% M ICIK LBEB MK —FHZ
FEWG, T 58°CRIEIER, K H e f b 4k sk
=i 4h, ARG, R AR L ( Leica,
) EH 6 wm UL R, RGBT 83 b
1.3 HREHALLF

AU R H B S RUK A, 4 pH 6.0 [ Hy

IR 6 22 ph i h AT PR B R, & 1% HO,.
0.5% & IfiL 3% A 8 [ (BSA) AL FH 5, i A Hit A
hADAM-19 HiA&E(1 : 500), 4CHFE TR . H Bk
AR A0 ) g b ad 1) S PSR IgG(1 - 500,  Santa
Cruz A7) %M E 30 min J&5, IIAJEYBESE &
(DAB) . JRARKE e dl kx5, B K
o ST IE T IRA . B IR SR S 1gG
8% hADAM-19 HUAREAT FIk .

14 RARBRMAELE

NPC 41 fE AW - JoK SRE(L - D il e
15 min )5, H 1% BSA =i £ /4] 30 min, AR
i\ hADAM-19 Fifk, 4°CHFE LR, A FITC
BrAd B Pt R 1gG Pt 4K (1 1100, Santa Cruz
Biotech) 37°C ¥ & 30 min, #/5 H PI 444% 2 min,
Halds b, TEOEE R AR BAEE T (Leica) M
SO TR . BT PERT B LL A 1gG 40 hADAM-19
POATEAT V.

1.5 SMNREEEBIBEREE R

NPC 40 fild % % 2% 109 ML#Z A0 T H 42 60 mm )
REgR M i R 9%, 24~36h 5, 40fE K% 60%
~80%7 A& % . MK Lipofectamine 2000 (Invitrogen
ANV B ERAT RN Y. Mgz, £
Bkt 4 wg hADAM-19/pCR3.1 JFiki B pCR3.1 Jift
ki 5 250 pl LHd & DMEM 8 7R3 M, 45
— 4 5 ul Lipofectamine 2000 5 250 pl o Hit4d:
Z[f) DMEM 5353508 1. bR ¥ 2 & iR AR
A3 T H I TICE 20~30 min. K545 B G (0 40 i
PBS ZEivE 2 Ik, TR BRI IR, Ok
Lipofectamine 2000 ] & ¥ 1% 1% 22 1% I\ 35 55 41
farb, iR 6 h g, b iER AR IR Ak
% 24~48 h.

1.6 ‘ABRFNZEL S RNA AYIE BUFD 3 E = RT-
PCR

&L RNA [ FEEZ B Trizol 171 (Gibco BRL) Wt
BIEEAT . TR ECM B RNA 25400 66 i e
P s E, W1 pg MENBRR, InABENLZS R A4
51 % (Promega 2~ Wl ) il M-M pLV Jx ¥ 3% fiff
(Fermentas)iJF A7 S s [ .

FR 4 NCBI GenBank 1424 [1) cDNA 751, H
Omega KF&THF 91 (B IFH) LK 1), Fh
Invitrogen 7 7] £ B . 25 pl PCR J WAA &R A0 5
2wl Sk 4), 200 wmol/L dNTPs, 2 mmol/L
MgCL, 1 U Taq &1 10 pmol 514, Fiszi, 4y
W18, 21, 24, 27, 30, 33 FEFAHIREL 2 wl Jx
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W=, 28 2% Ia MR e FL UK, B RE O SRS
S EIRE: L E 3 N NS VA (TR A& A S S s
PCR #9451, & Fal il S50 EHL 1) PCR R M4k
fEWEE 1.

HEIE Uk & R T K FE S, H Gel-Pro
Analyzer ¥} (United Bio., USA) %3 #1, LLAH [A] &
IRRER S Y GAPDH 434 WS/, TR R
I DRI AE O K AR .

Table 1 The primer sequences and reaction conditions for RT-PCR

. Annealing Length of PCR
Gene name Sequence of primers 5 Number of cycle
temperature/ C product/bp
Forward 5’ CCC TTC TAC GGC CAC TAC TGT G 3’
MMP-9 Backward 5" GCA CTG CAG GAT GTC ATAG 3’ 58 612 30
Forward 5" CAC CTA CAC CAA GAACTT CC3’
MMP-2 Backward 5" AAC ACA GCC TTC TCC TCC TG 3’ 37 378 29
Forward 5" CCAGAAGTACCATGACAACGS3 3’
hADAM-19 Backward 5" ACACTCTTCCCCATCTTCC 3’ 58 396 28
GAPDH Forward 5" ACC ACA GTC CAT GCC ATC AC 3 55 452 2

Backward 5’ TCC ACC ACC CTG TTG CTG TA 3’

1.7 ZEBRENES

FEREFRHIAN I I 200l 24/ (20 mmol/L
pH 8.0 Tris-HCl ZZ PP, % 1 mmol/L DTT. 0.2%
NP40. 100 pmol/LPMSF. 5 mg/Laprotinin. leupeptin
A trypsin inhibitor &5 £ [ B 1 ) 7)), & T UK b
20 min J5 W H R %, 4°C, 13 000 r/min 2 /0
20 min, W 3 F-20°CLRA7 2 H .

4% 10%[1) SDS-PAGE, 20 pg & ke 5
FEM MRS, 100°CAEYE 5 min J5 AR JF FELIK,
B R . KR IS I T 5% 11 i g %
B 0.5h, M—HrEEE 2h, FrAHUEN BBt
AN ADAM-19 itk B PT A actin HLAE( 2 1 0005
Neomarker A 7)), F & 0.1% Tween-20 1]l 5 45
VRN 3 U, Z3 il B I A Ak A A A () ST
i 1gG =Y % P Bl IgG (1 2 000 Santa Cruz
Biotechnology) E i i & 1 h, F% M ECL &7 &
(Pierce A ) UL T B, BEYG. X6 H phik.
¥ XL EMER G, R K EEE Gel-Pro
Analyzer #1453 #7 (UnitedBio A #] ), Jf-LL actin [
IKFEAEAE DN S AT S 38—t ab 2, 15 2
ADAM-19 [N KB
1.8 Transwell insert ZHBE1ZE 5247

0 HLAE 53 BT AE TRSE R AT T 2R Js 1) 40 /N 8
(Transwell insert; Costar /A w] ) H1 BEAT . Transwell
insert G2 8 wm /NLIIEEL, H/ = E T 24
LA ss RN, JEHT X 80 mg/L T MR
(Cellmatrix Type I -A, HA). /NNl 8RN 2x10¢

NPC 4l il . %54 pCR3.1 Ji ki ) NPC 41 ffa Al 4% e
hADAMI19-pCR3.1 JJUFL[F) NPC 41 ffl, fE/NEFF
B 24 FLAN MBS R A 240 N TG L Y FD 8% 9%
B, BRI 24~36 h. SEERSEUONE, B EEIRAN
%, KRR LR AR R R L, X R
MUAT IRAKE G th. FEJe2 WAk WS IRAH. Bl
BUEEL 5 ANPLET,  THEean MR A 42 10 40 i fe:
1.9 Hitoih

G414k . RT-PCR. & 15 BN 328 3 Hr A4 g
152 3 SI2 56 38 SR A ) SE S St IR bR A 5T 3 UK.
RT-PCR P“ ¥ [ Fe 4 GAPDH K1, 48 [ i Bl 2 45
R Actin BCIE, FHXIKE DL vxs 278, HRHE 3 1K
SCG 45 BT ANOVA ZEit/0#t, P<0.05 NS

B,
o L

2.1 hADAM-19 #E AR #FF RAMPRIRIE

FIH %o L2252 50 T T hADAM-19 76 A IE
WOUEHR 6~7 IR BAH LR RIE. HREW,
hADAM-19 F E I e 2 Figg 72 2 A, A5
0 M35 77 2 A M (vetb) A MG 7 J2 40 i (st) % 5%
JZ 40 AT (ct), FLPH PR 5 AT A7 T 40 i i
TEAN A% AR AT 3 A (B a).

FATIF X NPC 41 fiid H hADAM-19. TGFB
ZAK(TBR T AT TRR 11 ) fe A7 5 38 % 4H 5C 70 ¥
(Smad2 HI Smad4) (1) F LG HLHEAT T AR . 52565
P 40 WAk 2 3 ko, NPC 40 i m] 27 A — g gk F
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() hADAM-19 (& 1bA); 4 i il 45 TR T (&
1bB) Al TRR I (K 1bC) 1) 4> A, 7E 41 i it N 1
Smad2 [IBHPEG (1 1bE), 40 R 4 i k% Py 34
47 Smad4 BHEAS 5 (K 1bD).

(a) . T L
L &2 -@"-'":.:-,exga e

3 ]

x
vetb |

st

Fig. 1 Immunohistochemical assay and immunofluorescence
to demonstrate the existence of hAADAM-19,TBR I /1I,
Smad2/4 in NPC cells and human placenta at
the 7th week of gestation
(a)lmmunohistochemical assay to show the distribution of hADAM-19
in human placenta villi at the 7th week of gestation. A and B, hADAM-
19 staining; C, negative control; vctb, villous cytotrophoblast cells; ct,
column trophoblasts; st, syncytiotrophoblast cells; m, mesenchymal
cells; firc, fetal nucleated red cells inside the villous capillaries. Original
magnification: x 200. (b) Immunofluorescence to demonstrate the
existence of hADAM-19 (4), TBR 1 (B), TBR Il (C), Smad2 (E), and
Smad4 (D) in NPC cells. F, negative control. Green color indicates
immunostaining for certain molecule, and red color represents staining

of nuclei with PI.

2.2 hADAM-19 £HE 7 NPC Hia HY3 FRiE

W BE Rl I 5, K55 hADAM-19 cDNA
(1) 2Rk RS N NPC 41 b, F Hdr &0
ADAMI19/NPC, LIEZ:T pCR3.1 FRig 44 (1) NPC
4 Md (pCR3.1/NPC) & 1 ¥ X} . 45 H W os
ADAMI19/NPC 41l g hADAM-19 {15 (1 )i /K -5
PR EHE, B pCR3.1/NPC Z M08 in T4 1.4 %
(K 2).
2.3 hADAM-19 % NPC 4HA{Z i 1R 520

L Transwell insert {52 ¥ 43 47 77 VA% I 41 2
R IR M. 45K W], 1E% NPC 40 fafil pCR3.1/
NPC 41 i ¥ {2 3 e A 2% X ), {H ADAM19

/NPC 4 iR e 0 € i) R B, JLARIEFR 4
2124 pCR3.1/ NPC 41 g ¥1 70% (& 3).
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Fig. 2 Western blot analysis to show the expression
of hADAM-19 in NPC cells
pCR3.1/NPC, NPC cells transfected with pCR3.1 plasmid; hADAM19/
NPC, NPC cells transfected with pCR3.1 plasmid containing
hADAM-19 cDNA. (a) A typical result of Western blotting. (b)
Statistical analysis according to three independent experiments. The
density of hADAM-19 was normalized by that of actin in the same
blotting, and the relative density was shown as x+s. * Compared with
pCR3.1/NPC, P<0.05. /: NPC; 2: pCR3.1/NPC; 3: hADAM19/NPC.

@) N RN TR TR e PEY N T
S o e 3y SRS (-

£ B A

¥

Invasion/%

Fig. 3 Transwell invasion assay to show the influence
of hADAM-19 on NPC cell invasion
(a) A typical result of invasion assay. (b) Statistical analysis by ANOVA
for the transwell invasion assay. The invaded cells in 5 random fields per
well were counted, and the experiment was repeated for at least three
times. /: NPC cells; 2: pCR3.1/NPC cells; 3: hADAM19/NPC cells.
* Compared with B, P <0.05.

HE— LR 2 8 RT-PCR 73K 00 7 40 g o
MMP-2 Fl MMP-9 [ 4 46 . 45 B 8 s, 1%
ADAMI19/NPC 41 i MMP-9 F1 MMP-2 [{] mRNA
K94 N, 5 pCR3.1/ NPC 41 iHEL, 235 R
[ T 25 60%H11 40% (& 4).
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Fig. 4 RT-PCR analysis to determine the expression of MMP-2 and -9 in NPC cells
(a)and (c), Typical results of RT-PCR. (b) and (d), Statistical analysis by ANOVA for the semi-quantitative RT-PCR according to three independent
experiments. The value of MMP-2, MMP-9 was normalized by that of GAPDH, and the relative amount was presented as x+s. /: NPC cells; 2: pCR3.1/
NPC cells; 3: hADAMI19/NPC cells; M, DNA markers. * Compared with / and 2, P <0.05.

24 TGF-B1 ¥ NPC #ifiFzix ADAM-19 BIiATS wvE . JLAE I B A A &2 10 /L, i

NPC 4 A7) & TGF-p1 4b¥ 5, PAF2  hADAM-19 mRNA FIER [0 K 1 43 5l 18 215 B 41
i RT-PCR FIEE IR EN 50 B ADAM-19 RIAKF 19 2.8 f5F1 4 £i%, mifl & TGF-B1(50 wg/L)hnl |k
1AM, 45 EoR, TGF-B1 nJ LA L NPC 41fsh 1 ADAM-19 mRNA [k, (HIEAE ML R
hADAM-19 mRNA FIH H R E, REHMEK KX E S).
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Fig. 5 Semi-quantitative RT-PCR and Western blot analysis to manifest the dose-dependent

regulation of hADAM-19 expression by TGF-1 in NPC cells
0, 1, 10, 50 represents RT-PCR products using cDNA of the NPC cells treated by 0, 1, 10 and 50 wg/L TGF-B1, separately. (a) Products of a typical RT-
PCR were subjected to 2% agarose gel electrophoresis. (b) Statistical analysis by ANOVA for the semi-quantitative RT-PCR according to three
independent experiments. The value of ADAM-19 was normalized by that of GAPDH, and the relative amount was presented as x+s. * Compared with
the value of 0, P < 0.05. (c) A typical result of Western blotting. (d) Statistical analysis by ANOVA for the Western blotting according to three
independent experiments. The value of ADAM-19 was normalized by that of actin, and the relative amount was presented as x+s. * Compared with the
value of 0, P<0.05.
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5 ADAMs F % 1) HAl 5> 1 —FF, ADAM-19
OEESTEER T, A M A o B R e R R i 4
WO RBEG R AL, e N B —
SH3 FeARgs & s, UL TF 5% 5. ADAM-
19 ik AR e v e & — AN 2 T Re 1,
255 2 P AT A R

TATHIHEFE KL, hADAM-19 18 N 4T 4 5. 39
a4 1) 22 Fhi 7R )= A L v B8 2k, ok E 4 i
FeIE G RUETEE G TR 2 A AT A, i)
TR 6 5 IR A R A R v G % 2 0 i R 4T A 1)
AT, HBE, BRATTLL NPC 41 AE A ARSI oA,
DU 1 fi# hADAM-19 75 N 5% /24 b i D fig
NPC i f 2 FATT AT g 4 301 Jifa 45 21 2 rp 23 g 9 £
EHRE), DR, AR ires 7 NIER
0 Y0355 5% 2 0 ) D8 4 D e RN A=A PR -1 1) S
PE, SR TURE TR 2 A0 AT A 1R 4 () B AT TR 1151,
F O FE K #% e F BLAE NPC 41 g b i & R 1A
hADAM-19, ‘33 NPC 4il ffd (142 E 5 )14 e T F%,
FHN [, 41 e MMP-9 Fil MMP-2 (1) mRNA /K F
KWy N, X g gk BE S hADAM-19 78 A% 7%
Jan b FA R E VR . O RS I,
ADAMSs 41 i /M) MMPs 25 Fa3ak B AT D) S48 82
S DR, X R ) FIE A 8 R PR S n T
F—Fh 7, FRoh “E B AN )] (protein
ectodomain shedding )” . #; ADAMs jil L ¥ 7
B L) B A 1 A B R R AR A R
T EATTLEAN LI B A B 55 s U Y Hp R 4 T
FH, Hultt w2 2R EAEKRN 2%
(EGFR) AR 7 . 1 ADAM-10, -12, -17 #B#T
DT 3 o 1 ST A S AL el D ) 0 07 2 T B R A
() EGFR FCAA, i AF B (1) RS 2 BC AR 2172 A St
KRS 5551, © &K ADAM-19 7E4&4
AN T2 Fh EGFR HIECAASr ¥, W1 neuregulin!'”,
Ji 984 I8 B8 R F- (TNF-o)« JHF %5 45 & EGF (HB-EGF)
. EMGRAF R R AR AR, RER S A
KR KB A R 1 2 5 U 19 7 2 40 R 1 1)
A, b Z R EGFR BC 44 ( Qi i K Y5 1¥) EGF.
TGF-o 1 HB-EGF %5) K ¥ LB FIVEH . ok, f
PRAMIFFUE R, TNF-o 006 T2 2 40 M, JF
R MMP-9 Fl MMP-2 [fJ33A0,  FR S04,
ADAM-19 W ] GEAE %% 77 23 40 Mo o Jd ek 2 1 Ak 46
R D) ) 75 =0 T e g fifa R 7 A AR KR, LA

SR 5 2 A0 AR Tl e PR i

5T, Huang 5K I, ADAM-19 1]
PLAIH] CHO A iT s, i i A4 il /5 FH 2 il i
HRBE RIS BAF oSB1 Al adpl HIAHLE
YEFA B, Damsky™ 5 A %757 J2 40 i v 05T
R, ERTE A LN)ECIV B R ] DL F 2 A
E (Y Wi A (0SS TR i o8 i I TR o e g |
(FN) 5 3 5 2% oSB1 45 & nT A% 77 J2 40 e 4=
T, B G M A1 T B A2 AR 2% A ELA R OGS
TUEFE )7 A AR T A2 3k AR A )~ A
B BT, FRATTE TS VR AW N TR 2 Al e
hADAM-19 J& {5 il i 55 B 263 5 32 (A oS 1) [ AH
HAEHZ 5857 MM iy, X8R a R T
SR T A0 BT

R AR, TGF-B1 - RJE T 1 e i,
SEVETE I A RGBS I 45 22 R AT Ok 1)
WA, A WTTUR M e e N 7R = A AR
TE L 2E A M R B2 AR ORI, TGFBL
A DA 3 N 97 )2 40 i R 78 hADAM-19, —J71il
KNG A 7% 2 20 W b A2 /E hADAM-19 %34 (1)
53 o0 WY, 53— J7 1 $2 75 hADAM-19 W] fig i
TGF-B1 1 153 77 J2 40 1o A2 i 400 5 B 1 280, 2 1
Z .

Zr EPrdR, ASCEIRIRIE T hADAM-19 78 A
A b iR o A S AR N SIS 00% 77 2 20 W AR v iR
&, JFERIT T TGF-B1 %} hADAM-19 % ik ¥ i

X HE— 25 W] hADAM-19 78 B JIG AR
RAE TSR PR AE B TR

& % %
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Effect of Adamalysin-19 on Cell Invasiveness in
Human Trophoblast Cell Line NPC"

ZHAO Mei-Rong”, QIU Wei", LI Yu-Xia", SANG Qing-Xiang?, WANG Yan-Ling"”
(" State Key Laboratory of Reproductive Biology, Institute of Zoology, The Chinese Academy of Sciences, Beijing 100101, China;
? Departments of Chemistry and Biochemistry and Institute of Molecular Biophysics, Florida State University, Tallahassee, FL 32306, USA)

Human ADAM-19 is a newly identified member of ADAM family, and is highly expressed in human

placenta. But its functions in human trophoblast cells invasion have yet to be elucidated. A well-accepted human

trophoblast cell model, NPC cell line, was used as in vitro model to investigate the influence of hADAM-19 on cell

invasion in human trophoblasts. The regulation of hADAM-19 expression by transforming growth factor 31
(TGF-B1) was investigated by RT-PCR and Western blotting. It was shown that over-expression of hADAM-19 in
NPC cells led to down-regulation of MMP-9, MMP-2 mRNA expression and decrease in cell invasion. In NPC
cells, the expression of hADAM-19 was significantly up-regulated by TGF-B1 in a dose-dependent manner. The

data indicated that there existed paracrine regulation of ADAM-19 in human placenta. ADAM-19 was involved in

invasion-inhibiting regulation of human trophoblast cells, and it may function, at least in part, through coordination
with various MMPs.
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