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TGF-B1{E S ERAH MM E EEJZEPVEFH SRR

EFERE T 7 £
(ERERIK M E S — BB IEAMEL, EER 400016)

mE ZAR B R T LA KB T -Bl(transforming growth factor-B1, TGF-B1)15 5 £ A%,
O S tm A B A AR P AR . SR B6 B AL ELISAK M T Hepal-648 & _E 7 7& 7 TGF-pl e 4%,
Be RO Y tm Lo = 40, 4 5 B 38 3% R (DMEM/F1240). 4 Hepal-64m it b 7 7R 69 0k 35 7
#& (Hepal-641)vA B Am A1 pmol/L TGF-B1% & 37 4| %) (GW788388) 49 45 1 3 7~ iR (GWHepal-641)
A, RARAERAMNEH. qQPCRAE M 3% F 69 MR 4T 4 0 e F o--F 7 ILALZ) & @ (alpha-smooth
muscle actin, a-SMA). % P & 4 K F F A(vascular endothelial growth factor A , VEGFA)#) & & /i
ZmRNAF LK. KA IR (Matrigel)dn 8 7 ax, 52 BoAG ) ok, 41 4 4m e, L 75 /& AF ) FEA.hy 926
4a JioL 44 fo % % B /. ELISA%E R B 7, 5DMEM/F1248 bb, Hepal-648 it £ i % F TGF-B1 & &
= R FF FH(P<0.01). %J& K ARE X FqPCRE R 2 7, 5DMEM/F1248 #=GWHepal-64H kb 2,
Hepal-628 & 47 4 4 i, ¥ 0-SMA A VEGFA % € /it ZmRNAA S 7K-F 80 2 38 A0(P<0.01), LA FS dit
KR F, £ EERFEFEAy 9264064 fo 8 AR AL ) B 238 52 (P<0.01). % AT 5 AW, TGF-B11E
538 IS AV F AR ¢ fn ita-SMAF=VEGFA 69 £ ik, #t m Tt EA hy 9262807 N & FF 4544

KR TGF-Bl; BLAT4E2NHE; WU AT 4E 40 H; a-SMA; VEGFA; /NE T AL

The Role of TGF-p1 Signaling in Fibroblasts of Angiogenesis

Mao Xixian, Wang Wei, Li Dewei*
(Department of Hepatobiliary Surgery, First Affiliated Hospital, Chongqing Medical University, Chongqing 400016, China)

Abstract The aim of this study is to investigate the effect of transforming growth factor-f1 (TGF-f1)
signaling pathway on angiogenesis promoted by fibroblasts in vitro. TGF-B1 released from Hepal-6 cells was
determined by ELISA. Fetal mouse fibroblasts were devided into three groups, in which cells in DMEM/F12
group were cultured by ordinary culture medium, while those in Hepal-6 group were cultured by conditional
medium containing Hepal-6 cell supernatant, and those in GWHepal-6 group were cultured by conditional
medium containing Hepal-6 cell supernatant and GW788388 (1 umol/L), a TGF-B1 receptor inhibitor. The protein
and mRNA levels of alpha-smooth muscle actin (a-SMA) and vascular endothelial growth factor A (VEGFA) in
cultured fetal mouse fibroblasts were determined by qPCR and immunofluorescence double staining, respectively.

The tube formation of EA.hy 926 cells was detected by matrigel angiogenesis assay under the fibroblasts
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supernatant condition. The levels of TGF-B1 released from Hepal-6 cells was significantly increased as compared
with DMEM/F12 (P<0.01).The relative mRNA and protein levels of a-SMA and VEGFA in Hepal-6 group
fibroblasts were significantly increased as compared with DMEM/F12 group and GWHepal-6 group (£<0.01), and

the highest levels was on the 5 day. The fibroblasts supernatant conditional medium in Hepal-6 group enhanced

the angiogenesis ability of EA.hy 926 cells (P<0.01). Our results suggested that TGF-B1 signaling pathways could
promote the angiogenesis of EA.hy 926 cells via the levels of a-SMA and VEGFA in fibroblasts.
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A KKl F-B1(transforming growth factor-B1, TGF-B1)
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1.1 #8

Hepal-6/)> 8 41 i | 0 [ R} 2 P gt 7Y 5% 7=
VIORIRZS 2 40 FE$2 4k . EALhy 92641 g HH A< 5K
IS UAEY, SPFZRZ212~14 d W /N B i 3 PRI R}
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DMEM/F128% % 2% ¥ H Gibco A A5 it 4 Ifil
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. 75 2/5E % 2 WP HHyclone A #];
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JiZ (Matrigel). TGF-B15Z 14 411 i1 71IGW7883881 H
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A8 2 40 A 2 [E Bio-Rad A 7); BOGH L4 &
T B 18 [E Leicass Wl {3 B AH 2 WA W H H A
OlympusA ]
1.3 Hepal-6/NRAFEMEIEFR SRMNE EER
FTGF-BIHRIEE

¥ Hepal-6/N B 41 i FH % 10% FBS. 1%
R B R WP MIDMEM/F 128 77 56 1| sk FE N
5x10°mL " (40 A B, B3 mLER 50 mL— ikt
R g, 737 °C. 5% CO. 5 F- M 159848 hJm, W
£ 0 1) S5 WG, T4 °C. 5000 r/mE 010 minjg
20 °CLRAT, F T RO 55 72k 4% 14 18
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21784k, H1200 H 9 38 5 BAT 000 t/min O
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FI2E5 97, AT B2, K di e fl T 53 mLEE IR
IR N . B 85 7R E 137 °C. 5% CO5%
FEFRHEFR24 h, 7 CET 4E 20 PRI BE Jo #2585 97
R P A 2% T 4
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Rl RHKEEPCRIENS|H
Table 1 Primer sequences of qPCR

S FHELIIG—3) TSI —3)

Gene Forward primers (5'—3") Reverse primers (5'—3")

a-SMA ACT CTCTTC CAG CCATCT TTC ATT CTT CGT CGTATT CCT GTTTGC T
VEGFA TGT TCA GAG CGG AGA AAG CAT ACG TTC GTT TAACTC AAG CTG C
GAPDH AGG CCG GTG CTGAGT ATG TC TGC CTG CTT CAC CAC CTT CT

Hepal-6/)> B 40 i _E 35 5 S5 R F1520% FBS
(112 xDMEM/F 1245 72 B4R A 7E — e/ E N 2 A R 7 2k
(Hepal-641)!", 7EHepal-6Z0 55 32 & FF il A1 umol/L
TGF-B1 il FIGW 7883881 v 5 340 1) 4% 11 15 77 2k
(GWHepal-641)°1. i Bl 21 4k 20 f AL A RE 77 2 553 ~4
AR 23 A R 3Ah 8% 7 HE e 42 45 975 d, MR A&
AR, o R 3 - AR =40 R S
1.5 SRERANEEZRN S HERTHE M
a-SMAFIVEGFA R FRI&

B3R5 dJ g 3L R AT 44N i 5 9l 45 55 37 AR ik
17N fr, PBSIZVENC 33, 45X3 min. 4%[112 K
it (PBSHL i1l) & . [ 2 41 i € 15 min. PBSIR ¥t
€3¢, BFIR3 min, WK 4G T 5% 9 % £ HIPBS.
0.5% Triton X-100(PBSFHL #i])i8 1% 4 fg15 min. 7E
YA IC B 3 0l 2 i, =R 60 min. WK
YRR PR, AR VR, RRIRIE A b R 0 2 5%
&= [ B 1 — Pi[a-SMAFVEGFA-FITCIE &, Anti
a-SMA(1:800) 4 % >k Ji; Anti VEGFA-FITC(1:800)
RN ECRIEI NI &, 4 CI B . B
£, 37 °CH 45 min, PBSIZYENE 3K, XS min,
W K 4RI € b %% B IR PBIS I Y i Jn W R e
11 %% )% — Pi[Anti Alexa Fluor 647(1:1 000). Gaot-
FITC(1:1 000)], Jit T & & #137 °CHE & 60 min(7E:
M5 6 S5 T T A D BRI FE IS = 3k 4T) . PBSIZ BE
€ F37K, £:K5 min. ¥ JIDAPLE GIE E S min, X
FRAHEAT Yo%, PBSIZ VRN F3IK, XS min, YE£ %
RIIDAPL. W KAUR €1 F 15k B PBS,
LRGN e G AEBORIL RS RS 0
SERERE.
1.6 qPCRNELE Y £ 4 2R Afla-SMAFIVEGFA
mRNAMFRIA

FH Trizoleid 771 43 A 2 HX B 2 £ 450, 1. 3. 5d
U A YEAH i S mRNA, % 8 Western Biotechnology

S S ) G U B P R AR [ % 7 N eDNA, RO 5%
f4: 25 °C 10 min, 42 °C 50 min, 85 °C 5 min. §%#
Western Biotechnology %% J; i& S PCRY™ 4 121 £ 15 FH
FERAE, ¥ 251 )9 94 °CHiAE 4 min; 94 °CAS 1
30 s, 60 °CiB k30 s, 72 °CZEM30 s, JEIR35VK; 72 °C
R AE =
1.7 ERBRNEFRKRER

32H S AT 24 200 P 5% A 5 SR R B ULER 4y AL
Y1 ffe #-5x10°/mL, 3 mL¥Z 150 mL¥s 72 i 4, T
37 °C. 5% CO,F 4 v 5 774 dJ5 ¥ 4 572% FBSIH)
DMEM/F1255 553, 24 hJ5 U845 4R 4T 44 L3
VER/INE T SE B0 &R 7R 5. B g 0
J sz ABREFLA0 pLI AN 96 LA H, TIAN37 °C4ll i
BRI N1 hs o 7RI A NEA hy 9264l
EVEA.hy 9264133 x10*/FLEF T96 LIk, #E S
FATE Sl MELEE R K EEA hy 926480 il 2 i 1 /)8
EIETHEG 8 WG 7RI B BB T LS I HEAH, (EHL
10/ RRET Frr e T s i 4
1.8 #HiESIT

K FISPSS 19.0%% 1 i3k 17 4t i1 5 #t. TGF-B1
EARER IS E. oI U3 & E (alpha-smooth
muscle actin, a-SMA)FIILE P 7 A2 K1 A(vascular
endothelial growth factor A , VEGFA)mRNAZKIA 7 [
% HEA hy 92640 B E (1), ¥ LhxtsRoR, 3411
FEAR BRI R R 7 Z 50 i P<0.05IN A%
SR, P00 N ZE IR % .

2 HFR

2.1 Hepal-6/)\FEFFEMAE L& RPTGF-p1EH
K FH 492 B K T B X B8 (LIS A) I 75 15 7748 h

JiHepal-6/)N B i 40 B b3 Wi HH TGF-B1 8L H i 3%

i5 N 184.95+5.49 pg/mL, B X FEZH (75 10%
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TGF-p 1 quantity (pg/mL)

Hepal-6 supernatant DMEM/F12
*#P<0.01.

[E1 ELISA%Hepal-64ff b5 RTGF-B1HRILE
Fig.1 Determination of the quantity of TGF-f1 in Hepal-6

cells supernatant by ELISA
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FRAT 4 21 i 2830 A [R) (1) B R WG 775 dJs it
1To-SMA 5 VEGFAP) e & 98 6 A 4. 45 | B IR,
Hepal-62H B¢ £F 4 41 il K & K iko-SMAR H T, H
A [A] R & FRIAVEGFA SR 5T, 3 B B0 1) A 4
Y AT LR R R IAVEGFA R i, ARSI R £ 4
4 i 0 1K 2> R IAVEGFA R [ it . GWHepal-64H 1
DMEM/F 122H 1541 24 4 Jfd 1 o-SMA 2 1 Jt 6k B Wi
b, R A A I LT A0, R VEGFA
MRIEEE D (E2). PLESRIR, URFRBT S
A K ETGF-BIET, BT 4 40 Mo T 4 K = B0, 124

Hepal-6 group

100 um

100 um

100 pm ) 4s /100 pm

100 um 100 pm

100 pm 1 i)y() pm

E2 SREFAIRERMa-SMAFIVEGFARRILIE R
Fig.2 Expressions of a-SMA and VEGFA detected by immunofluorescence double staining
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Fig.3 Determination of mRNA levels of a-SMA in fibroblasts in various media by qPCR
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Relative expression of VEGFA mRNA
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GWHepal-6 group
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##P<(.01, #P<0.01.
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Fig.4 Determination of mRNA levels of VEGFA in fibroblasts in various media by qPCR

TGF-B1U5 5 4 FH Wy 5l 5% 7= v R & /> B TGF-B1
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23 3A A [E 15 FF KIS 75 8O AR 41 4 4 Bl b
a-SMAFVEGFAE E mRNA K F
qPCRZE F 127K, DMEM/F 1240 f1IGWHepal-641
FREAF A LAES R RE TR AR, o-SMAFIVEGFAK:
FImRNAZK V- JC ] 2 A8 4F, . Hepal-64H i 21 4E 48
Wi 75 2655 diTa-SMAFIVEGFA%: FImRNA K “F- % /&,
HEET dJF 46 AE [ — B [A] g5 B S = T-DMEM/F12
ZH FMIGWHepal-64H [fmRNA /K “F-(P<0.05), 53 dLA

JEmRNAZKFF2E (B3 FE4).
24 3ERRAHMI EIFRITHEA hy 9262050
R BE 71946

SR FH 25 I8 ML A A s S 9 A W K5 775 dJE 34
AT 44T B S R S EA hy 92641 i ) R RE 77,
i 778 him, 5200456 2% B s N M %2, DMEM/F12
HNERELE I BN (6.3£1.7)1, GWHepal-641 /NEF
FEGE R N (5.91.9)1, Hepal-62H /N RELGE KK
(18.242.8)1, £5 JL 3K W], Hepal -62H i 41 441 i -7
TRHEE FEA hy 9264 i 52 BXE 15 /N & 45 14 3
W] & £ F GWHepal-641(P<0.01)FIDMEM/F1241
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100 pm

DMEM/F12 group

GWHepal-6 group

100 pm 100 pm

Hepal-6 group

ES5 TNERRA4 L B RIESEAhy 92640 E B R

Fig.5 The situation of tube formation induced by different fibroblasts supernatant

(P<0.01). LA &5 5427R, Hepal -62H il 21 24 41 i v]
DA G b K AR 45 AR R, 3R T 15 S EA hy 9264
HTE il NEFE AR (ES) o
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BT (R S R e, {75 PR A A2 AELAE Dy 5 —F
YR IT 2 AR I 14 R AT 7 TRk 52 B NATT I o6
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BRI 5 15 0 D IR AT 4 A
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FSCET 24 A M A oL 35 AR b R A AR, FeA i
ELISAKS I 7 /)y 5 96 40 i b 3% W H TGF-B1if &
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A A HERF WU AT 4 40 B 52 2L (A ), 36 B A TR) 4%
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o 21 i % THI I TGF-B 12 AR R 4 58 4 BH T pl e T
WL, 18 TGF-BUE 5 B A8 W0E I B 41 4 41 i B
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Fo
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I IE) N £2 5E # ik a-SMAMVEGFA . {H 4 TGF-B115
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BUR AT TGF-BUE 5 8 B US 4T 4E 40 i, ATk
FIE IR S A R AE R . I, TGF-BIE 5@ 1E
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