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Tumor-associated hepatic stellate cells significantly promote epithelial-mesenchymal transition and migration of

hepatocellular carcinoma cells
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[Abstract] Objective To establish a method for isolating and purifying tumor-associated hepatic stellate cells (tHSCs)
from human hepatocellular carcinoma (HCC) tissues and to study their impact on the biological behaviors of HCC cells in vitro.
Methods The tHSCs were isolated from the fresh human HCC tissue by collagenase/pronase digestion, followed by density
gradient centrifugation using Nycodenze. The viability of the isolated cells was determined by trypan blue staining assay. The
tHSCs were identified by immunocytochemical staining of o-SMA, a specific marker for activated hepatic stellate cells. The
morphologic changes of the tHSCs were observed under microscope. The conditioned medium (CM) of tHSCs cultured in
serum-free DMEM was collected, and then used for co-culture with HCC cell lines QGY-7701, BEL-7402, and SMMC-7721.
CM of human hepatic stellate cell line LX-2 was used as control. Cell viability, proliferation, migration potential and EMT-
related protein expression changes were assessed by using the MTT assay, wound migration assay and Western blotting
analysis, respectively. Results The viability of isolated tHSCs was over 95%, with a purity about 100%, and the isolated
tHSCs could be passaged and cryopreserved. tHSCs significantly induced typical EMT-like morphological changes and altered
expression of molecular markers in the three HCC cell lines, with the epithelial marker E-cadherin significantly decreased (P<C
0.05) and the stromal marker Vimentin significantly increased (P <C0. 05). Meanwhile, tHSCs efficiently enhanced the
proliferation and migration of HCC cells in vitro. Conclusion We have established a method for isolating and purifying tHSCs

from human HCC tissues, which can help future study on tHSCs. tHSCs can enhance the proliferation and migration of HCC
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cells through inducing EMT-like phenotype.
[Key words |

i e TR B — A SR AR £ R G AN i Ah Sk
J CECMD 1 22 i 18] J5 41 i 2 2 2l i o . I
N5 A /Y AT B IR 40 i Chepatic stellate cells, HSCs)
S — T EA 22 1) ¥ AR Y 8] 5T 240 A6, o5 I Al 52 B 4
My 13565, IFES M5B, # B R HSCs #76 1k 5%
7 R e 46 P UL 2T A A0 A A0 L R I R 4R
AEF A NG D A o 3 WLAL B EE (o SMA)
B, T REAS 7 4= K i Y ECM, Iff£ HSCs #A
I JFE T A A 5 02 M T Kk AR R R B o SR,
W9 Wow W6 HSCs 5 i & B R A kP, A
A XU ER A HSCs 4 & 50k A T 1% JF 4 241
() HSCs, M jX £& HSCs 19 3 A 5 JIF i 41 200 1
HSCs F AR 584 M [F . A BF 58 DB 5 AT 9 41 21
14385 HSCs (Mg #H5¢ HSCs, tHSCs) - 22 %58 ¥ 0
4 HSCs, 3 H AB %175 7 JHF-Jo8 4 i 7 28 - e 8] 5 4%
1k Cepithelial-mesenchymal transition, EMT) ¥ 2
S A B TR 20 B G A R T RS

1 MBI E

L1 A (O #r e A 412U A 28 5 T I A R
B B i Ah 00 BE I g U0 BR ORE A4S, 7 BB TRV 1Y
DMEM ¥ 3 % . (2) BF 8 40 i #F QGY-7701,
BEL-7402 ,SMMC-7721 il HSCs & LX-2 Iy [ ' [#
P g i R Bk 5% W) OR L 22 Y 4 40 B A/ o R 2 B
A A RS BE A A R R b, (3) E A
DMEM 5 % £ 183 FUIG 2R 178 (32 [ Gibeo 2 )
G T 75 H % . DNA i A1 TV 289 B8 JU i (72 = Roche 2
Al 5 ML B (Nycodenz, ¥ Bl Axis-Shield A #]) ; o
SMA E-#5 %5 % H (E-cadherin) f % JE & 4 (Vimen-
tin) HA 5 BE PR (JEE Abcam A H]),

1.2 tHSCs 9 & o3z 40 it ANHE A 2R A
F Ca®' B9 D-Hanks, [ J& B A1 4% B 85 A B 4K Kk
VLR T A I DT A A 1 R A% B A
23 T P O 6 TP B A L 37°C 2% 30 min, 2207 R 5
AN B W, 450 X g B0 5 min, 37 B, A
DMEM 1 3% i 5 2 40 M Ui 0 , 38 3 50 X g #E 5
0> 3 min 4B FARAL . AR L DL 400 X g R B
L5 minX 2 W B EIEL A, 4R UTEN 6 mL
& H 28.7% Nycodenz ) DMEM 5 3% ¥ i & , I 1E
4°CLL1 400X g BB L 15 min, fE Nycodenz JZ

liver neoplasms; hepatic stellate cells; epithelial-mesenchymal transition; cell proliferation; cell movement

[Acad ] Sec Mil Med Univ,2013,34(5) :465-470]]

1 DMEM JZ Z [8] W S At . DMEM VE¥% 2 IRLGFE
20 % G4 ML3E 9 DMEM 85 5% 355 MR 9% |

1.3 tHSCs & # 3% 70 ik (tHSC-CM) #= LX-2 & #
Bk (LX2-CMD M 7E 6 FLE: 374 v 43 ol 4 b
tHSCs 8¢ LX-2, 10° /™ 41 M /4L, 24 h J5 A JC i %
DMEM % ¥t 2 ARG 7E 2 mL Il DMEM 85
7% 24 h WAERE IR 1V .

1.4 HHEhRaEAFEmE  IFENIEHK
QGY-7701.BEL-7402 #l SMMC-7721 7 % # 1 5%
WAL SR 24 h SO tHSC-CM 8¢ LX2-CM #
1835,

1.5 E&abwl ik 208G 5 5056 R A Y A
AMBEE ¥k (MTT 25, 40 M %l JR 52 5 = 18 SC ik
(7], AR5 3R FH 40 G0 5 5 0 e o f i (A
FRENE:, JEHESERZ ECL B 65 1E X & g
Jt. 32 M Quantity One SRPFHEAT K BEH i 041

1.6 %itFa®  RA SPSS 12. 0 A # 17431
AT, THEBER DL 7 s R, 4L 5 B b R R
Student’s ¢ Kz %6, #rI8 K> (2) A 0.05,

2 &5 B

2.1 5 B HSCs & Fh LERBEFE
R RS Gt R I A B A A TR R AE 95 % LA I
FEVOR WA 328 nm MPOL BB T . & F AR A
R RETHRE H & A s t, B 1A M 1B BoR,
oA E AR (HSCs UL, 4 e /) f
RED LY B 45 W B . LT AT I tHSCs ¥ % 5
a-SMA(E 1C~1E), #H 22 8 B8 T v] W %% 2] 5 fif
Sy ES ) tHSCs 2 [RIBKIE , 5 40 i i 53 9 & A 3ok
PERRL (B 1F) . 2~3 d J& . 40 B TT 45 A J 5 1t £
AL EIURET A AE (B 1G), 5~7 d J5, 4
2k 22 A Je 5 4 A BT AR RS 2 R R (B 1HD L 14 d
Ja A ORUK (B 1D, DL Eg5 SRR, B n
tHSCs 4l £33 100 %, JF B LB AL TG LIRS

2.2 tHSCs #F M E@mM ™42 EMT BB &5 %
& 7 tHSC-CM " 853% 48 h F1 72 h, -9 40 L &
QGY-7701,SMMC-7721 1 BEL-7402 # & 4 B &
B EMT RSS2 B0 0 20 i 22 ] A Y, HL 52 IR AR
R AT A AR TR S . i LX2-CM A4 R AR
B (E 2),



S5 L AN R AR TR R DG T BP0 T 400 L B 1) B AL AT #R o 467

(D

1 BER tHSCs A BIEFMERE
Fig 1 Isolation and identification of primary tumor-associated hepatic stellate cells (tHSCs)
A.B: Vitamin A autofluoresence of primary tHSCs (A: 328 nm, B: White light) ; C-E: Primary tHSCs shows expression of a-
smooth muscle actin (-SMA). Cells were costained with 4,6-diamino-2-phenyl indole (DAPD to identify nuclei (C: DAPI, D.
a-SMA-fluorescein isothiocyanate, E: Merge) ; F-1: Primary tHSCs were isolated from primary hepatocellular carcinoma tissue.

Images were taken after 0 d (F), 3 d (G), 7d (H) and 14 d (I). Original magnification: X200
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Fig 2 Epithelial-mesenchymal transition (EMT) change of hepatocellular carcinoma (HCC) cell lines
induced by conditioned media of tumor-associated hepatic stellate cells (tHSC-CM)
Phase contrast images of HCC cells undergoing EMT induced by primary tHSC-CM. Stimulated cells displayed an altered mes-
enchymal morphology. Original magnification: X200
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Fig 3 Expression of epithelial-mesenchymal transition (EMT) marker in hepatocellular carcinoma (HCC) cell lines

tHSC-CM: Conditioned media of tumor-associated hepatic stellate cell. * P<C0.05, ** P<C0.01 vs LX2-CM group; n=3, x=*s
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Fig 4 Conditioned media of tumor-associated hepatic stellate cell (tHSC-CM)

promoted proliferation of hepatocellular carcinoma (HCC) cell lines

A: QGY-7701; B: SMMC-7721; C. BEL-7402. MTT assays showed that primary tHSC-CM significantly promoted growth of
HCC cell lines in vitro. * P<Z0.05 vs LX2-CM group; n=3, x=*s
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Fig 5 Conditioned media of tumor-associated hepatic stellate cell (tHSC-CM)
promoted migration of hepatocellular carcinoma (HCC) cell lines
A: QGY-7701; B: SMMC-7721; C: BEL-7402. Representative images of monolayer scratch assays indicated that primary tH-
SC-CM increased the migratory potential of different HCC cell lines. Images were taken after 0, 12, 24 and 48 h of culture.
* P<C0. 05 vs LX2-CM group; n=3, x=*s
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