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Abstract

BACKGROUND

Hepatic fibrosis is related to activation of hepatic
stellate cells (HSCs) and epithelial mesenchymal
transformation (EMT), in which transforming
growth factor-p1 (TGF-B1) plays a pivotal role,
but bone morphogenetic protein-7 (BMP7) can
antagonize TGF-B1. Currently, the TGF-8/BMPs-
Smad signaling pathway is a hot topic of research
in this field. ALK3 belongs to the constitutively
activated type 1 receptor of BMPs, and its role
in the molecular mechanism of hepatic fibrosis is
rarely studied.

AlM

To detect the expression of Samd1l, P-Smadl,
and fibrosis-related genes E-cadherin, a-SMA,
and col1A2 in cultured rat HSCs (HSC-T6) to
investigate how BMP-7 antagonizes TGF-p1 in the
development of liver fibrosis and its anti-hepatic
fibrosis mechanisms.

METHODS

After HSCs-T6 were transfected with constitutively
active cDNA construct expressing ALK3, RT-
PCR method was used to screen the cell line with
stable ALK3 expression and detect the mRNA level
of collA2. MTT assay was used to examine the
proliferation of HSC-T6 cells with high expression

2019-07-08 | Volume 27 | Issue 13 |
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of ALK3. Western blot method was used to detect
the expression of Smad1l, P-Smad1, E-cadherin,
a-SMA, and collA2. Optic microscopy was used to
detect the morphological changes of HSC-T6 cells
with high expression of ALK3.

RESULTS

Compared with control cells, ALK3 high expression
restrained the growth of HSC-T6 cells, suppressed
the expression of a-SMA and col1A2, promoted the
expression of P-Smad1 and E-cadherin, but had no
significant effect on Samd1.

CONCLUSION
BMP-7 competitively antagonizes TGF-p1 induced

fibrosis by enhancing the phosphorylation of
Samd]1.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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R, FERT L AT AR RAH P A V2 A,

V=04

MAEE K AHSCs P A Z R k4 F A ALK
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TriE

# TARIMESR K AHSCs (HSC-TO) 4 E LA ALKS
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M-MuL Vi 53805 & % H 52 [ Fermentas/A 7]; DNA
A S NQIAGENA H 77 ifr; Lipofectamine™ 2000
FTrizolik 713 E Invitrogen A 7] 7= ;7N Samd1 5
TLREPUR. il EP-Smadl 2 L BEFIAR . 1L EH R
E-cadherinZ afEPiiA. Hdiili=Fcoll A2Z TaFEPUIALS
A Santa Cruz Biotechnology /A @] 7= i /N B ai-SMA FL 77,
FEHUARNSigmas w7 it BRI A AR L S L
FLolEbi R FPUNRIgGM A AL s A2 S A T,
ECLAL S R 6HE IR NGE Healthcare A 71 7% i, MTT
F I FRFHDMEMIE [ 35 E SigmaA 7, SRR G4
A TR RS A BR A R A k.

1.2 7

1.2.1 2m 3 I BoAE A A 5256 BT A (9 48 AR ik KRR
HSCsHSC-T6E T 10% /NS K 1% 1 % R /55 5 5=
(B FFIDMEM, 37 C 5% CO,R MR o%. dlfufe
RI7%: 77K IAMEE IR, FH3 mL PBSPR2U05, FHS00
nL 1% A B AL 4R min; FI3 mLA0 0 58 485 970
A I AT N 15 mLESCVE Y, 800 rpm 2
03 min, 3 FIEW; AR IR ERS, D3]
fEAR.

122 Ea ke HE A FikipcDNA3-HASL-ALK3
AL E.coli DH5o/& 3254, F50.1 gLE R HH RN
TR MRS IR ARG AT 1128, PRE BH M SR v B B 7 3 85
3%, BREUFOR I FHEcoR /X ho LHEAT ML) 4 58 . Mg )%
€ EHf 1 TR 24 5 3% iR AE T A TR A PR A =13
. MU 45 - FHDNAMAN 5 GenBank /5 41 LE X6 6 i3
123 EIHRE FHREFSENAALK3Z R HSC-T6
am otk KIHSC-TO/ERE G4 dfBf, K2R &L
80%, ¥ YR 1 hife Jy 7o HMILiE Jo XTI DM EMES 77 i
H .M Lipofectamine™ 20001:A7512: F 444k [t 5 4H bt
pcDNA3-HASL-ALK3# JeHSC-T64M A, [RIf 5 Jeas %,
JFRipcDNA3. I/FAXHIE. 37 °C 5% CO %7746 B 4-6 h
J& B3 ADMEMSE A 55 IR G 7%, 559724 hE ok
800 pg/mL Neomycinf] 58 455 I AT i1k, 2-3 dFE
—IRBEFRIR, A A0 S T B, BRER T B 4 M AT
I REEFE.

1.2.4 RT-PCR#* i it #4 8 R A F 4 HHAALK3H
HSC-T6%m fitk: 43 R e % YL B 20 JiURipc DN A3-
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JB2 LK 45 08 FRAE B IR T SR IE R4S R HAFHaE
IR RS AL B ALK 3 41 L #k i 44 N CA-ALK3-T6,
T B Y 23 B JTURL A A 1y 44 9 Vector-T6.

1.2.5 Western blottingik A #4 & & ik # 4 LA ALK3
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BCAR & & A& &5 i TSDS-PAGES B &E 1, K
B B AR B EPVDFE L, 1%/ 5 0% 5
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E-cadherin® s FEPUIAR(1: 100055 85) fediiliFcollA2
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FaAE) AN B BT K B B-actin B T FE HLAAR (1:4000 7% %) i
H2 h, TBSTHEE10 min/IR3VK, F43 75 F BRI 4k
YIEG(HRP)bric 1 L =E 5T Rl g G(1:4000%FF), il
[gG(1:8000%% ) Fl £ H1/N i 1gG(1:5000% F)F & 1 h,
TBSTHME3R(10 min/ik), RAECLI ARG
MR

1.2.6 MTTi: A 485 £ A # 8 A ALK3HHSC-T6
on R ARG 5809 % vf: LA2 X 10N/ mIfRI4H Mo 25 5, BERh T
961K 1, 100 1 L/AL; frdtfia 56 2 MiBEf5, IIAMTT(200
u g/mL, JTIMIHFDMEME;FRIERLH), 37 C4RLEMFE4 h,
FRIEFREERESLINIAL50 u LIYDMSO, = iR BRIz
FEOT VRS, A E BIEEFR S 70 nmd Kl 2 &L
FE(ODYE, F:LAAS I 8] 55280 he H [RIRE ) 775D
IR FR24. 48, 72 Wi [A] AU IODIE, PASSH [A] 2
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OD{HE 50 h ODARL 1 Eb AL 5 R4 i 458 5 1Y) B

it AL TE S FISPSS 13.08H47 2047, 23 Limean
+ SDFIR, FEARIIE L ECR A58, [F— 254N R
IR SR R Z 0 i AT L, P<O.0SHERH S
k298

2 BR

2.1 R F AL ENA ALK Z Ak 3THSC-T6 %8 it T &
e BIEAMAZERME T, XTIRAHVector-T6ZH il & H
FEAK, MRS, A0t R 2 2R, M I
W, AR, T CA-ALK3-TOZME R 5%, dHfi i %
£ T BURHIL I, BT Vs, R R K ().

22 B REFFLFNAALKIZRHSC-T6 % it A
K¥g 109 Hrm NSRS RIAFFSE LA ALK3 Z /4
J& XTHS C-TOAM AL K 3G HE I 52, AR FAMTTiAS
DY Fasg B R e iE AL A ALK 3K HS C-T6 4 i 14 5 (1)
MA(E2). 50 hiELl, 24557724 h CA-ALK3-To4 il
Vector-TOZ MG TE £ 4503 7 N 1.5MI2.61%; 24357748 h,
X} Vector-TOAH FI & 56 5554 315, T CA-ALK3-T64H
N1LTME(P<0.05); B BT ] I4EK, CA-ALK3-T64H i
TR 450 A 20 B 18 (P<0.05). DR Ib R s Rk R s
A ALK3ZZ A4 J5 vl #H HSC-To4N A A5 A 5, I HL
HA I R A

2.3 ¥ FRT-PCRAEMIAE T F A4 B ALK 246
HSC-T6%mia-SMA. coll A2% 3 B &k AP 25l
£ECA-ALK3-T64H i flVector-T640 Y, FZEUSRNA, £
Wi 3G icDNA, FFLHAE AR TRT-PCR V.
PCRWZ 1 Yo L IR W i F K i T2 BRI UG AT %%
ol B (E3). ket REoR, SR 4 Vector-T6
MAEAHEL, CA-ALK3-To4I i fko-SMA. collA2.
col3Al. col4A2 mRNA KX /K. T, M E-cadherin
AP

2.4 Western blotting#e- | #85€ £ ik # 4 FA ALK3 246
HSC-T6ZmlaBMP15 5 45340 % & & FA 13— 04l
T RaE RILFEIEALAIALK3 2 AHS C-T64H il BM P/
TG LA BRI ER A RIL, B FRCA-ALK3-T64H
FVector-T6ANM, 7 AU LN I gl a s, 3
1T Western blotting 7341, 5 B 14X} B 41 Btk Vector-ToAH
Et, CA-ALK3-T6ZHffIP-Smad 1 B AL /K- B & _ETF.
E-cadherinZiA 7K F i, a-SMA, coll A2%E [AFIA F %,
Smad 18 /KPR DL R A%, PAB-actinfE NN S IE, B
2 A8 R G A% (F4).

311
JIT £ 4 Ak 2 5% Fi 08 1 5 % T8 25 B A 16D a0b 28 B B
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2 FR A% B0 R 1 51 R 5405 A JE, 7 AR £ R
it DAL 08 2 Bl 4 i e A= R - 18] 78 i i A (epithelial
to mesenchymal transition, EMT), 7= K& 41l 73 5
(extracellular matrix, ECM)F-7EHAEVIARY, 45K, EMT
Z 544 pi H e s, (HFRE-FEM TR & ZENLH
WA SE A A, AR 4R A0 FE R AEEMTIV #3240
M NHSCs, HSCsifi U385 /& T 474k & A R R [ oty
PR Yo U HS C PRI f& AT 4E Ak i — A%
BALE, A NREMTIERE. EMT 3 E R A 40 A kS
FHHI55, E-cadherins I J7 4 > FAric 3RI5 N, T8
YA bR 5T ina-SMAZRIE A, SR 240 i A2 5 ik
Pyt T« TIT. VIZY R R 3R 1 i 3t DR ok e 40l
bR IR AR VR YT T AT YL LR

TGF-p2 5HSCs K AEEMT, B ok E 4 5] AT
AT 24 40 o 1 38 0. BMP-742 — 43 T K /N35K DI 43
WERYR R E A, BT TGF-pBR M iz —.
BMP-752 4 f —Ffu % i 22/ 75 2 BRI 52 78, BMP-7 87 5
58z ihah &, RS2 AR B B oS, F5 1
RIZARGE A, TERCRIR AR, 1k 1 B2 ARGSIX (142
RAIRA ARV IR, | B2 A s 5, 1ER T
Smadl. Smad5E{Smad8{ICiiSSXSHEAA, {fi HAmkm1L,
P 5 SmaddE AW, BN S 2 R T A
VB A S L PRI R A F™. BMP-73 R 2k AN 2 e 2 2F
YeAbit R E RN 2 —P). ZeisbergZ " EME M B 41 4k
AN R e i R I BMP-THEA B I TGF-B 1% 31
bR B A, B FOE R, BMP-7i L 8 TGF-B 115
S B B T 2 A —Smads 2 [ SR BH I HAS 54 510

ASE F B RE # A pcDNA3-HASL-ALK3(QD)
AR E RIA R EE LTI ALK 2K 1 K BHS C stk
(CA-ALK3-T6). SEiast BIER, FFEmib ALK &%
X AR B HSCsTE A B ik 4k, #H1K HSCsifft
WaE, B WE R I, BMP7{E 5@ TS50 T
Smadl BEFALIE M. bR 4 Hubr 5> T E-Cadherini®
B B RIS, R 4R AR B a-SMA LUK T B
JEmRNA K& ARBAKE TR, ML VAR 5 &
mRNAK- T B 3 BE R ERHSCsHBMP-7(5 5 il #%
IR ARG A AT I A HS Csig ik, MHITGF-B1E S 1 L
V¥ o5 %% A RO UL RS T 4 4T 386 5, DD EC M) 20, MK
T 03t T AR 4E4b. Yo I 5 R0, TERT AR 4Rt FE R,
MEG3TEMR N FASMEA FEIK, MEG3d RI& FEUH4F
YEAL I, B a-SMAMITE G J5 25 1. MEG3id %%
ETEMTHIGIHS CHUE, 5 E R bR 3 A i) 78 i
Frics oA ok, B AT IWEM T2 HS CHUE S 41 4
PEITFER IR, E NS I R BT GF-B 13
HSC-ToJa & KRN, R E 22, 41
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B FEEEREE TURMIBETS. A: Vector—T64HlI; B: CA—ALK3—T6ZMlI( x 400).

12  —4 CAALK3-T6 MTT b
10 - —a&— Vector-T6
8
iﬁ 6
B
=
2
0 1 1 |

Oh 24h 48h 72h

2 MITAMARR ERAFESE L BIALKI A HSC-ToLBIRISIEAYSZIMImean = SD, 7 = 3). 'P<0.05, "P<0.001, S5CA—ALK3—T6X L.

CA-ALK3-T6  Vector-T6

0.10
= [ ] CA-ALK3-T6
a-SMA 0.08 | I Vector
b
E-cadherin 0.06 |
0.04
Col1A2 ZZ: -
0.02
Col3A1 0.00
Col4A2 ‘ ‘
NS &
GAPDH ¢ @@6 (9 c,° c,o

B 3 RT-PCREGMITE ERAFFLET L EIALKIZ{AHSC-TOMMIRMAXERTIA. CA-ALK3-T6: FaiE Tk iFauE LR ALK3ZRHSC—T o4l
#R; Vector—T6: #5pcDNA3 123 TR HSC—TOAHERE. "P<0.001, 5S5CA—-ALK3—TolHEL.

XRE=
HIRREE AR AT B i M LR i e, 3 2

[EER RHANIRES, 2IUHEEYARHAE. AR 7T
T ] R W S I, BMP-715 538 % RR A 1L
FHEKBHSCsIE A AR FE AR AL T [ -
AL,

A A Gt BRI — AN A ATl g 72, (3
DA BRI ST 7R T BMP-715 58 S v #IHI TGF-BUE 5
B BT AL LS, ABMP-7/ 96T FF LT Ak i 5%
S 5 B AL, A DL BMP-7/5 55 SOy sk
R TERBUTFLHEA 240 FH I K.
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TR 9 I 2R IB A BRI, (&R PE S I 2R 4 51 A2 1)
AL ZN A D W, BT 28 W, SR G N s B AN
JE1/3, T BRI — A, KHAAVE B 45 S 2 AL
A i 2 g, IR A A A P e s (1 B H
BRI RUR 2, BRET R E R, 18M: L BUR AT 4
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CA-ALK3-T6  Vector-T6 2.0 1

P-Smad1

[ ] CA-ALK3-T6
B Vvector

{
e 15
=
1.0 |
m
E-cadherin g 0.5
' HI b b b
N i A= R
I
Q Q;(‘

4 Western blottingF53AEMABRE BN RIR. CA—ALK3—T6: HSC—T64%5 44 E 20 Tk pc DNA3—HSAL—ALK3Fa5E FaA4Hl; Vector—Té6:

HSC-TekEguzs # ik BB 4RlakE. "P<0.001, 5CA-ALK3—T6LL#%.

I PRYA @ (BRIE) TRETH . B “+ =R LGN E
KA BB T HHE AL B 78 S 697 A BRI 5Tk,
1B H RIS AR FE 38 0 I PR A RO TR AL 7 72

el
UL L PR A Ak 207 5 ZE LA 6 21390 % F) At Ak 5%
SR AT

g =hon

ARSI W8 B8 1L A FLBMPT AR AR 5 38 I 0 i
LR YA I IRl (hepatic stellate cells, HSCs)fgidi %
IR o2 i HSCs.

LT
FIEAHZ BB MTT. - E&ZPCR. western-blotting.

AL SIS TR B FRATHUR B 45 5, BIE T FF4F4E1L
I3 RAE R ML, FRATTIER SRR B85 T HS C s34
RN, HHmARGE T A, SRR T H AT
Bk, BRI Ismad /K2 s, o-SMAF T Bl
JEE %A T, ME-cadherin®ik Fifl. AR
BMP74 7 B ORI AEAG ) 7 TR T RE AL

Zisgie

AR R AL B ALK 3 B8 7 3%, i — R %R
T HFAF A5 F R HL, VL% 30 FF 45 440 DG B 4 i
HSCsii b Wi#%, idt— S EEBMPTA 2 N T 4R 4E1L
Y TFIRTT R S, SRR AT A AL TR T SR B 1 32
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REf=

ASSERR R A SR T ik, SR T BATHI AL, (HIE
PP 5 R LT SE A L8 g Ak, WA IR
I, A SR8 BN ™, AT TR KB T T [ 2 Sh YA R
(RIBIETE, AR T TR M e LT AT 2 Ay T A
WHRITIEANE.
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(EREAFWR L) BB R

YRR A T RAEE &R R R k2%, FIRRFEE S (R AR E) & as, AT & MRS ZER R

1 EEREHE

Kb EAEITAEE L R SR, WAREHE: (DPRELER ARSI MEH ()R T L5 A 2 s A ¢ 23 A 28
I GYFTA R W B i SOF RO R, FrA (R R AR 2 0, PV 2 1R 2O RER L S U R, IRIESC 5T
H A (P HIEEF R4 bk RAE . AR R L IR B TS AR AR B R, BB F B W % AR (5)
B A2 TTHR A1 5 (6)AAR RSP A 1 AR AL HERAS, (RUETCHEE, WS J U S SRR S, WK ZE R M A S 5 5
AL RIHETF A5 5 (7) K BIVRR RSORY B R R RO L 45 A 1) i 5.

2 RHER

KWEFAT LR A EG, IWINETEBS. AR, AT g iRt E A E R s M E . wER RS EE B
o, AR LT IS RNK AN G . AEE AL RURVE TS . OB Lh A5 S5 A5 AR L7 ORI 4 B, TR I 12 24
JE B TR AR BAEL I A R G @R ), 1 TR b H

3 MM
AR RFEE RO T AR, SCSThMEE B . (R AR A B sA N AR I g R DUR T T S USSR, B R
BIRRT (AR NHAARED XX B0): & 005, and s HAd A AN N R 0 RS ks 3, AUER
(AR NTEAE) iR S5 A, KR AUR A TIRTA . g r S s (b B2 ARG S5 54 B
KA AR RVFZOCEGRE (L 3Cl) w2 (BRSESCR /R 30H) « BB CUiized) SEAMIR R S5 R
RGN
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