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(HWZE] HM W0 R B LI (seocalcitol, EB1089 ) X TGF-B1 55 /i 4 ity SMMC-7721 |- J%-
(8] %% 1k ( epithelial-mesenchymal transitions, EMT) 4 I/E . J5iiE FAARIEE4E 42 D 20
EB1089 (1.10,100 .1 000 nmol/L) {£ FH F -9 40 it SMMC-7721 6 12 24 48 h, ik B G245 LW
Y e B FRsF 1] B B 4TI SMMC-7721 43y 4 4 ( EB1089 41 \TGF-B1 41 EB1089 + TGF-B1 4 fl%s
FAGEHRZH ), 205170 48 ho FHAH 25 B B B LS 40 BT 25284k 5 8 3 52 1F RT-PCR il Western blot 43
A E-cadherin , N-cadherin | Vimentin ) mRNA Fl18E [ 23K 15 00 ; 1155 52 56 142 78 52 56 4611 EB1089
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WIE, I 55 £ fil ff1, EB1089 B B I ol 35 X F B 25 48 £k ; EB1089 W] A7 2 Ft /& TGF-B1 Jf 2 (1)
E-cadherin mRNA F1E A FE L (P <0.05) , [A] B} 5% N-cadherin , Vimentin mRNA FIFE [ FE L (P <
0.05) ;EB1089 % TGF-B1 if5 MY 41 i {228 B H A MHIEN (P <0.05) . 851 4E4FR D KUY
EB1089 BEA &l TCF-B1 755 T 4 i SMMC-7721 | iz -[8] AL G Fi= 2% 2B RE T o
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Seocalcitol inhibits transforming growth factor-p1-induced epithelial-mesenchymal

transition in hepatoma carcinoma SMMC-7721 cells
Cao Lingping, Tu Likuan, Wu Xiaoling ( Department of Gastroenterology, the Second Affiliated Hospital of Chongging
Medical University, Chongqing, 400016, China)

[ Abstract | Objective To determine the inhibitory effect of seocalcitol (EB1089) on transforming
growth factor-B1 (TGF-B1)-induced epithelial-mesenchymal transition (EMT) in the hepatoma carcinoma cell
line SMMC-7721. Methods  Vitamin D analog EB1089 at different concentrations (1, 10, 100 and
1 000 nmol/L) was used to treat the SMMC-7721 cells for different times (6, 12, 24 and 48 h) to determine
the optimal dose and time. Then the SMMC-7721 cells were divided into control group, TGF-B1 group,
EB1089 with or without TGF-B1 groups. Cell morphology was observed with phase-contrast microscopy. RT-
PCR and Western blotting were employed to measure the expression of E-cadherin, N-caherin and Vimentin at
mRNA and protein levels. Cell invasion and migration were evaluated by Transwell chamber assay. Results
Compared with control cells, TGF-B1 stimulated cells developed an obvious long fusiform shape. Such
morphological changes were prevented by the addition of EB1089. Meanwhile, EB1089 enhanced the protein
and mRNA expression of E-cadherin suppressed by TGF-1 (P <0.05), decreased the levels of N-caherin
and Vimentin (P <0.05), and inhibited TGF-B1-induced invasiveness and migration in the SMMC-7721
cells. Conclusion Vitamin D analog EB1089 inhibits TGF-B1-induced EMT, and invasion and migration in
the hepatoma carcinoma SMMC-7721 cells.

[ Key words ]| EB1089; epithelial-mesenchymal transition; transforming growth factor -B1; hepatic

carcinoma
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FPESET- AR 3 A L HRTHEIRIT R ATAR N
FEEGIRITR BRZ B M2 E K LT AL
23, EARJG SRR 8 R o M 240 i 1) 1R 22 e B 2 3 2K
X—LEREEEE . BATA BTN, b - B
¥4k ( epithelial-mesenchymal transitions, EMT ) fE{E i#F
IR IR AL R ) | R el EMT B4 8 1003
R RS, 4R Dy —Fh2E I pE e fl
B, AR RS B, T HOHHAA R EMT 9 /F
FI' o EB1089 45y —FhIRo Bt il i 4k 2 D 254,
TEF5 T Iy 200 6 0 T A4 ) ek 2 e 4 5 A
SRR [l — e bR 25 ) E A DR
SRR A B I R R RS AR B
TEFRTT EB1089 Xf TGF-B1 755 T4 41 il SMMC-7721
b BT BT AC B R | 1t — 0 SR R 1 28
MR R BT IRAL o

1 #MREFE

1.1 #4t

NI 20 Bk SMMC-7721 | i PR B2 B R 2 A iy
PR 5E B 55 00 5 42 fE ;87 ff 16 2R 1035 . DMEM =5 4
BRFR AL T R R/ R RS A 3£ E HyClone 24
A P E-cadherin Z i EHT ARG 3T A N-cadherin
Z YU, RPT A Vimentin B 58 BEHUIA, R 1 4
W BEFRICI P05 166 M Il EHT I 1eC —HiH il
H Immunoway 2\ &5 B #T A\ GAPDH F g B4 {4 (4
Z) WA B KA AR 519 E LY TR
(K& A BRA TG B, R 0 & B 5 A2 ) TR
(R ) A R W] 5 2 5 Bk e 2 1 5T B8 B G35
W H 25 = KA BRI ST i EB1089 1§ Tocris A= %)
A, TGF-B1 1t H PeproTech /3],

1.2 ik
1.2.1  Z0Mks e R anie SMMC-7721  FH& 10%

G4 L35 1 DMEM 35 5728031 735 %, A KO Y
21 A ) S B TR, LA 1 X 10° /S 4 /6 1) % B
Fh TR . AR Ry 30% ~40% i, 3
5k T2 W N & 1% 135 ) DMEM 85 37 Wi 4% 22 15 5%
24 h, XFRRALANMIINA & 0. 1% 2T ( 46 100% ) 15
Ik, H i 4B 53 A & AN A B2 EB1089 (1,10,
100 .1 000 nmol/L) [ 55 3L 1% 35 AN [l B[] (6 .12 .24
48 h) , ik i EB1089 /E M T e 4 il SMMC-7721 5

LR AR Y E-cadherin 23K K48 Ak i 3 1k 5
] SRIEHE AN LGS 4 AN, b 3 ok milin A&
10 ng/mL TGF-B1.1 000 nmol/L EB1089 .1 000 nmol/L
EB1089 + 10 ng/mL TGF-B1 ) 5% DMEM ;%23 , 2
PO B IA S 0. 1% LB 5% DMEM 85551, 7F
F 48 h,

1.2.2 RT-PCR TRIzol 7% $2 HU4H ML & RNA | 4% [
e R @ AR A 1Y 2 56 20 R S B 5ROl cDNA, Bl JE 17
SR G E ' PCR #:] E-cadherin , N-cadherin , Vim-
entin ] ik, E-cadherin 3L [H 54 7 5 N 5'-
CCAAAGCCTCAGGTCATAAACAT 37, F it 31 4 7 9]
5 5'-TGAGATTGATTTTGTAGTCACCCAC -3’; N-cad-
herin F: K F 5|91 7 %)~ 5'-CCATCAAGCCTGTGG-
GAATC 3', FiEgl ¥ ¢ % & 5'-GCCGCTTTAAGGC-
CCTCAT -3';Vimentin 3£ A FiiF5 ¥ 57 5]k 5'-TCTG-
GATTCACTCCCTCTGGTT 3", F i 51 # ¥ 31 Jy 5'-
ATCGTGATGCTGAGAAGTTTCGT -3'; P4 % A GAPDH
FLR B L5 W5k 5'-CTTTGGTATCGTGGAAG-
GACTC 3", Fis ¥ 5 H 5'-GTAGAGGCAGGGAT-
GATGTTCT 3', §" W6 &k %5 1 4 95 °C 1 min ;46
2495 °C 10 5,60 C 30 .65 C 5 s,3:39 M ; i
J5 75 C ZEfH 7 min, %] CFX96Real-time System %X
1, B &M B %A E-cadherin , N-cadherin |, Vimen-
tin 2 N2 GAPDH f4 Ct fi, SRHI2 **“i & H i
FED B AH R 2 ik T OF BT G o i, SR A
3

1.2.3 Western blot ANRIZH At g b R — e B[]
ISR 2 A0 i S R 1, ] BCA BRI E 28 R i
J& , 30 pg 14T 10% SDS-PAGE 4381, IT4%
2 R M ORI b, RS T TR R bR
VB F 1.5 h, I A %Pt A E-cadherin . N-cadherin
Z s (AT BE LA 12 1.000) | Vimentin 5158
REHUA (AR B LL 4y 1: 1 .000) F1 A 2 BT A
GAPDH g REHT IR (TR B L) 121 000) ,4 C
J R, Fl PBST YR 3 U5, A Zhi [ MR i 4
EYTEFRICH L E T TG Bl 3T B TG (MR FR A
FELLA 2 1: 8 000) ],37 C /) 1 h, 4 PBST PR3 ¥k
J& 6%, F Quantity one {473 #1 E-cadherin
N-cadherin , Vimentin Fll GAPDH & [ 55 UK FEEAE, DA
E-cadherin , N-cadherin , Vimentin 25 [ 1 GAPDH & [
KA R FU(E %78 E-cadherin  N-cadherin |, Vimentin £
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MBI, B A AT 4 k. L
23 Ko
1.2.5  4HJifs Transwell /NE AR 28T 5 5L 6
swell /NEIEFS S B, 8 4 AN [A] AL #E 4L ) SMMC-
7721 ANMIIE AR B0, I TG I E B SRS AT 3 505 8
R 211 x 10° A2 200 L TG i3 55 757 5L 1
YA LB o IR T 24 FLARCPATRNE B EENE
IR EAZA 8.0 wm, T E A 600 pL £ 10% DMEM
() R IR 3L A 37 °C 5% CO, M RE IR T dk el ks
IRy 24 h AR AW /NE ] 4% 2 8 W EE
30 min, Z 51 0. 1% 45 & 5 54 (8 15 min, FIRZE KB
3, WA A BEALEE 5 B EF TR . Tran-
swell /INZ (R 78 5216 25 SR FE A [A] i, (EU A 40 it B
R4 1 81 LU AR R S In A /NEE A B 57
Fid 48 h, SEEK 3 K,
1.3 %its sk

i1 SPSS 17.0 Geit it AT B s ge it o0, 1
GraphPad Prism 5 #{Ffil &, SR L & £5 FROK,
PR ST AEAS [R] 9 B AR o G 2, 22 2H 22 JA] H AR T
BRI R T 25500, AL M LU AR A LSD K, K i
JKHEN «=0.05,

2 HR

Tran-

2.1 EBI089 £ JA 3K B F= i 18] 64 % it

1.10,100 .1 000 nmol/L EB1089 ff i F SMMC-
7721 40 6,12 .24 48 h, [A] i 58 B %] BR 41, Western
blot #; | E-cadherin £ [ 22 ik K - 45 R K B Y
EB1089 [y & >4 1 000 nmo/L, £ [0 6] & 48 h K},
SMMC-7721 #iifffl E-cadherin £ [ K HHX}F %] BR 4 22
SEAEE(P<0.05,P<0.01,E 1), ks EB1089
e B2k 1,000 nmol/ L,/ I E] 2y 48 h T 5 26555
2.2 TGF-B1.EBI089 7|4 SMMC-7721 e 7% %

Bx

TGF-B1 2] SMMC-7721 il g2 ta J5UR (1) AS KL
ZINWAENKRIE It 2 il 5 A 3 20 22 5
MK, 523 Ex 4R L, EB1089 41 SMMC-7721 4
MBS B AU 8, 5 TGF-B1 41 4H Ik, EB1089 +

TGFB1 44 SMMC-7721 4ifl KRIE LR, H il fh
A (E2) .
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SMMC-7721 %4 ( x200)

2.3 EBI1089 4 SMMC-7721 %t )G A8 % 47 &4 6%
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Western blot F1SEH%¢ ¢ € 1 PCR SZEG A& 4 26
M. Z5R BN, 52 AX M4, TCF-1 i %
48 h )5, [A] i 40 i 4R 54 N-cadherin 1 Vimentin [¥
mRNA FIH FRIXP R (P <0.05) , b B 40 b
W) E-cadherin f) mRNA Fl%E [ 5B B K (P <
0.05) ; EB1089 2H E-cadherin [) mRNA FI4E [ k1
i1, N-cadherin F1 Vimentin ] mRNA F17E 3335 F &
(P<0.05, & 3A), 5 TGF-B1 £ #H I, EB1089 +
TGF-B1 4 N-cadherin £ Vimentin (] mRNA Fl%E 4 &
KB 5 R B, E-cadherin fft] mRNA F175 15 25 35 B i 1]
TH(P <0.05) {1 533 B ZLH L, EB1089 + TGF-B1 41
N-caherin 1 Vimentin ] mRNA #1232 3k ¥ 4,
E-cadherin [} mRNA FflIZE [ FA8H Bik/b (P <0.05,
& 3B) .,
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[ AN L B S . E-cadherin J2& I Bz 41—
FibRaETER O FE4E R L 2UR S A AR PE . 40 M 1a] %
Oy A CHEAE M . E-cadherin k33X 5 i 241 it
RZBVERINAAR B UG A 5" . N-cadherin Fl Vimen-
tin ] BT AN MORRAE PR 2R 1, 0k B b R e A
MuE R ER R AT C° " 0 A8 EMT KA R, E-cad-
herin 2535 F 4 . N-cadherin il Vimentin I N FJH#
e, EMT [ %A v] 52 P58 00 B AR 22 8 19 1 1 52
Wi, FCALHIAH 52 %%, TGF-B1 J&— D EZfE EMT
¥, ORI RUITE R SME TR 00 I 40 M R A4
LA B OK B 40 1, 34 RB 38 i TGF-B1 35 5 1 ML AU 11y
EMT 314, Xu 25" BF5¢ & 3L, 10 ng/mL TGF-1
YERI T 40 0 48 h By, Hs S EMT SUR i, A
S rh, FATIEEF] 10 ng/mlL TGF-B1 E T /- 4
Jfl SMMC-7721 48h J& , ZH MU A5 f A FLIN 22 3008 ] 4
PRTE I 8] B RE4H 1" %% 745 ; Real-time PCR 1 Western
blot 25 R BHFE TGF-B1 fER F E-cadherin 223K T 1 |
N-cadherin 1 Vimentin %3k _F 7, iX 2645 1F #4542 78 AT
FEYN SMMC-7721 %4 EMT,

iR D O [ BT Y, dE R AR 85 BEAR
WP, A IR, 4E 4 R D, e il TGF-B1
545 R 40 Y EMT B0 42, ek 55 45 17 988 40 1t 7 4=
2SI . [, 4R F DA MART-10
XoF TR MR LSRR 4 A EMT B R B e 4 A4E & D,
SRR ARSI AT TSR F A A
fitd SMMC-7721 1£ TGF-B1 fEH T & A4 ML fg EMT B
% (BAENA 1000 nmol/L EB1089 -1 48 h )5, 4 ig
FEAS ] * 8] Jou A e A% 110 3 A B 8 0 2% 5 W] ), Real-
time PCR Fll Western blot %5 $2/5 |z 40 i #r &
E-cadherin % [1F1 mRNA %3k 5 TGF-B1 4 L& W] B
BV, 8] S48 M AR 54 N-cadherin A1 Vimentin 25 [ 1
mRNA F3k W] T, R P] 1 000 nmol/L EB1089 Xf
T TGF-B1 5514 FF 98 410 s SMMC-7721 & /E EMT 3%
P A EIAE A . EB1089 -3 Ji5 JH-¥s 4 il SMMC-7721
1228 GERRE T A WY T I IR A A EIE T3 A5

EB1089 e/ DAL 50% £S48, [RIET, X 225 i
AP AR AR R AR AR VR, R — MR A
WPt 25 . B A SR 224 vh e Hou i
Sl A AR 75 S A A T A T T HOOH TR AR &
Az EMT RS20, i /0 WA SCHRGE o ASBF5E Hh F AT IR SE
T TGF-B1 BEis T @ 41 e SMMC-7721 % 4= EMT B
4 B, R IAE EB1089 1 T 1l , TGF-B1 55 /i 488
Hffd SMMC-7721 J A1) EMT B R i855 , 40z 28 1T

REZM SN TCF-B Jf it Z i 275 3 g EMT k&
Az WL 2208 5d i Smad A B AIAE Smad #ASE
PEIEIL. AHOCHFFE R I 4EA: R D S S 5 1h B
A TGF-B1 Y Smad {5 5 18 B ok 40 ] EMT B
%1, Debra %1 B 520 & BRAEA MERS R B P
4R D Wi A 1,25-(0H),D, Bl T i
TGF-B1/Smad [ {7 5 i #% 1 Smad2 Y ik, b M
Smad7 fF KK IR TCF-B1 51E ML 4Efb. i,
A1 75 TCF-B1 ¥ 5 SMMC-7721 413 EMT [1)
Smad {5538 % o Al fEFE7E EB1089 4/ FH#M A5 1t
Hh, TGF-B1 At Al i ik 22 24 J5 3 Ak 1Y £ 1 3 ( mitogen
activated protein kinase, MAPK) & 42 i 7% T 7 A 40 i
AN 55 H 3% % ( extracellular regulated protein kinase,
Erk) , M55 EMT JE A, SCER[ 18 J4kil, 4E4:
Z D W LU AR R A K 2 R py 2kl
il MAPK 35 21| £i¢ i Jif 78 240 i 4346 . 08 T JF 30 ) e A=
£, EB1089 2% X} TGF-B1 #4i% iy MAPK w48 =

S, F R T, Wi i B 2 B 55 TGE-1/
Smad BEAERT, 98 EMT % 5 F Snail 1 Twist, §1j
il E-cadherin (263, [A]HHETE T B-catenin/TCF/LEF
S, T H B Vimentin 55 8] FTAR 5 9 19 2R3k, 3
[FI PR RDAT g EMT (375, EB1089 J& 75 i i:f v ] 21
WP EMT, H Fi > WA OCHRIE o [l 98755 e 20
Jfl SMMC-7721 v TGF-B1 K HAZ R Ry ik, o nl B2
EB1089 M) TGF-B1 455 #Y EMT B4 ) — ML
M2 TGF-B1 7 ST 40 i SMMC-7721 &2 EMT 2
— AN EB1089 Xof i3k R i 5 el W] BB AEAE
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