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[FEZ ] B8 - RiFTUREE AN GUVE K T (connective tissue growth factor, Crgf) e BXF K BT A R4 HSCT6 1k 4. 41 J 30
Fe oAb = K T~ -pl (transforming growth factor-Bl1, TGF-Bl), Smad3 il Smad7 FiE W, F5i%k - R RNA THH R Cref
F: K1) pCDH/Ctgf-shRNA 41 1% 955 5 304K . 1% 5 41 4 Ak 2095 57 (05 J5 IR A5 85 & 44 J) 19 pCDH/Ctgf-shRNA J5 8 $50kL H T J& 44 HSCT6
YU, 5 AN O I Wk &k 4 HSCT6 i 4% €198 B 11 (green fluorescent protein, GFP) Y IEH B ; CCK-8 7 & i ) bk &k 4
HSCT6 4 ) A= 4 28 s 30 X 40 it A 4G 0 bk Jdk 44 HSCT6 4 Jifa i J%1 19148 fk, Real-time PCR it Western blotting 43 5l #; #ll pCDH/Ctgf-
shRNA 45 7% HSCT6 4l 2y Cref 5 B i UL BREL W B %t TGF-B1, Smad3 1 Smad7 FikHIM, G558 - I Craf 35 B WY T 405 5
% f& pCDH/Ctgf-shRNA, 26 WAL BENE I K B, 9 & 4 8 41 9 ¢ 11 HSCT6 4l iy it %5 35 GFP, CCK-8 Kyl 45 RIUESE, 5% M4
L, PUBK Crg/ FE M) HSCT6 g/l KWl 3240, 72 h JFUEMH 2 R R A LR L (P<0.05), FAHMMAR MR, Tk Crgf
FLPIAY HSCT6 4 it n] i BHL A T S 1, Real-time PCR Fi1 Western blotting #% il & B, pCDH/Ctgf-shRNA J5 £ fit A 2 UL 2k HSCT6 44 ity
W Crgf 3, T TGF-pI. Smad3 FHRHEAMERSE, L Smad7 HHARHEEANEKSE;, 5XBILEK, ZREASIH¥EL (3B
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stellate cells

ZHANG Rong-hua', DONG An-ying’, BAl Gan-ping’, WAN Ping', JIANG Yi', WU Hong'
1. Department of Traditional Chinese Medicine and Rheumatology, Southwest Hospital, the Army Medical University of Chinese PLA, Chongqing 400038, China 2. Department
of Heart, Kidney and Respiration, No.951 Hospital of PLA, Korla 841000, China

[Abstract] Objective - To investigate the effects of silencing connective tissue growth factor (Ctgf) gene on the growth, cell cycle and the expression of
TGF-B1, Smad3 and Smad7 of rat hepatic stellate cell line HSCT6. Methods - The recombinant lentivirus vector pPCDH/Ctgf-shRNA of Crgf gene was
constructed by RNA interference. The recombinant vector was packaged to obtain highly infectious pCDH/Ctgf-shRNA lentivirus particles for HSCT6
infection. The expression of green fluorescent protein (GFP) in the transfected HSCT6 cells was observed under fluorescence microscope. The effects
of Ctgf-shRNA lentivirus on the growth of HSCT6 cells were tested by CCK-8. The effects of Ctgf-shRNA lentivirus on the cell cycle of HSCT6 cells
were analyzed by flow cytometry (FCM). The effects of Ctgf-shRNA lentivirus on the expression of mRNA of Ctgf, Tgf-f1, Smad3 and Smad?7, and their
proteins in HSCT6 cells were detected by real-time PCR and Western blotting, respectively. Results - The lentiviral vector pPCDH/Ctgf-shRNA has been
constructed successfully. The HSCT6 cells transfected by Ctgf-shRNA lentivirus significantly expressed GFP under fluorescence microscope. The results
of CCK-8 confirmed that the growth of HSCT6 cells transfected by Ctgf-shRNA lentivirus was slower than that of controls and the differences were
statistically significant after being cultured for 72 h (P<0.05). The results of FCM revealed that the growth of HSCT6 cells transfected by Ctgf-shRNA
lentivirus was blocked in the S phase of cell cycle. The results of real-time PCR and Western blotting showed that the Ctgf-shRNA lentivirus effectively
silenced Ctgf gene, down-regulated the expression of genes and encoding proteins of TGF-B1, and Smad3 of HSCT6 and up-regulated the expression
of genes and encoding proteins of Smad7 of HSCT6 cells. The differences between transfected cells and controls were statistically significant (P<0.05).
Conclusion - Silencing Ctgf gene can effectively inhibit the growth of HSCT6 cells, down-regulate the expression of TGF-f1 and Smad3 and up-regulate
the expression of Smad7. The inhibition of the growth of HSCT6 cells may be closely related to interference of the TGF-B1/Smads (Smad3 and Smad7)
signaling pathway.
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JF R PE A 5 WL TR PR 2 K MR A T MR M . PN
LR A2 2R 28 e S AR A Y U T 4k 18 (hepatic fibrosis,
HF), 2 Fiig Mgt 17 YT 9 & Je 4 T s (L ol B2 vfr, HF
e Z A B R . HF A RGOSR TR R
#NME (hepatic stellate cell, HSC) @%b R 3855 V. %1k
i HSC {#4nffusp R (extracellular matrix, ECM) & Hk.
G %, DMRENTEF 4L B

oA K < B1 (transforming growth factor-p1,
TGF-B1) A it HSC e i 5oy ilh ECM 1) 5 22 40 g K]
. fEHF id#2rh, TGF-B1 & “JFoet:” jofk", F#
£ TGF-B/Smad j@ % £ H b & 5 JA 1E . TGF-B1
56 HF FIZL.0 bRz —.

g g% o 20 M K- Rl 1 (connective tissue growth factor,
CTGF) {4 TGF-Bl ¥ Filf ek, 252 & W HILF 4
65, AR A S TGE-1 9 HF fEE1E, B RE
FEIEME ECM & s Fnsr ik, 5 CTGF & 4nfaf 520 TGF-p/
Smad i@ #% A5 TGF-B1 Y HF {@EEH AN iE 18,

Ryt — Rt CTGF 5 TGF-B/Smad i #% 1 4H 3¢ 1,
A ICE S Crgf SRR s, HILADLER K BRI
SRR HSCT6 1Y Craf R[], Bl AR I 5 43 B i TR
Cref 3 I AN ML Y 4G 5F . 1 3] J2 TGF-B1. Smad3, Smad7
fE mRNA 53 (kP Iis 22 t, LAY HE [(IB56 58
LT,

1 HHS%HE

L1 BORHRI g 2550

R BT 2R 4 i Bk HSCT6 Wy | Hh B 7 Bt B2 W] 48
it % s CTGF, Smad7 $i {4k W H 3% [E Santa 23 =] ; TGF-B1,
Smad3 $i R [ 2 [E Abcam 2 7]; 3 AT L5 DNA ¥
B B e et B R 1) el vl ] i 2 D s IR M R 1
Taq 4B, T4 DNA E4:EG, ik PCRIAAIG ., real-
time PCR X | & B o B 5 A= 4 2 w5 JTORE Jih 12 15K 51
& MR 9 & e B 3 [E] Roche 2y &5 & PR % 4L i 51l
Lipofectamine 2000 5 [ % [F] Invitrogen 2\ #]; CCK-8 i 7]
& W A H A Toyobo 2y &]s pCDH 1% 95 #: 3./, shRNA &
B, 514 A BRI R v B 2y IR A T

1.2 gifiss3E

F & 10% Ha /4= i 75 A9 1640 15 5 5k 4 H 5% 5F HSCT6
i, frLaha £ 85% AN, PBS ohit, JREBIHILIE
REEFe, &gt i,

@’\/ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2019, 39 (12)

1.3 & 9j 7 8¢ /& pCDH/Ctgf-shRNA [y i, %5, {0
BEL T e A L R
1.3.1 & JRE 3tk pCDH/Ctgf-shRNA (U LRI &
% Sk ® 49 4 pCDH/Cgf-shRNA 45 4, 41 % Kk B Crgf
mRNA J7 71| (BC072503.1) % it 5 & B 3 A HE A Kot B
(8 15 1, 5-CGGGTTACCAATGACAATA-3'; #fL 5 2,
5-CAGAATGACAGGAAAGAGA-3'; #1453, 5-GTTGTCT-
CCAGAAATATCT-3'; *}H&, 5~“GTATCGGACGCCTGGTTA-3")
HJ T $C /N RNA (small interfering RNA, siRNA), 8 i &
06 Ui 08 2K 73 fi 4 SIRNA AR 411, B, & Bk e fh
SIRNA 5411955 % 32 RNA  (short hairpin RNA, shRNA),
P HAH A2 & pCDH 1Y EcoR 1 F0 BamH 1 Bz 4,
[A], #%d pCDH/Ctgf-shRNA #5575, T P57,
1.8.2 7 4 %4 # pCDH/Ctgf-shRNA 1 f % Fil i JEE
sE - 2Ok Y 47 4118 % 3 pCDH/Cigf-shRNA 1 {1
PHHEME, W52, B pCDH/Ctgf-shRNA FURLFE A
HEK293 Aigf TR il e, G B 6 Bl il o < 41
Mo Lk A28 68 5 (green fluorescent protein, GFP) [l
BIEOL. AR R, FF B2 A pCDH/Ctgf-shRNA
FURLRYIR e, 25k (5 2 kIF4a, B Anie 20N 6
IR EE B, 80 CRAZRR) BRI, BiEKE
3, RS LR R MR R =R
1.3.3 HSCT6 Zfififafl) pCDH/Ctgf-shRNA Ji g H#H
K77 HSCTo 4ifiE, fFH 5 65% ~ 85% @t &itt, FRgeE
# (MOI) 4 100 iy pCDH/Ctgf-shRNA Jp5 35 Jge e (24 =z
W), s BILARIEG, 28 Gy HSCT6 difiufE= A
R (EFA) SR (SR54), &Y 48 ~ 72h
Jo, HCERFRW A BT S B Sk, (RS G B B s
TR G ANIE GFP Fik#h 141, RIVA GFP &k
AN A 45 Lk B real-time PCR 5 Western blotting 44 | &5
PP H R G 80%, (HELik 90% LA b KRB AT ER Crgf
FH T RS,

1.4 DUBK Crgf KX HSCT6 il kK55

45 M 4 2 pCDH/Ctgf-shRNA 35 35 B 4t 72 h b %24,
g (SRIBH. ZRBA S ERL), 6k pganieiin
JEHERRT 96 fLA (3% 10’4~/ 4L) W, EHHMEIXE 44
HIL, AkZiER 24, 48 72 596 h 5, s liRn (10 ul/
L) CCK-8 k7], 4kZikiTF 4h, B MIRE. 1R,
R B AR AL 53 BIAS M 450 nm i K AL & FLEU I H BE (D)
B, CASCDEAY Bh, E53EmHE (h) 24 X Hh, 55 512
FHANRRIAE KR, ZREEE R 3K,
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1.5 YUK Crgr HEPAxt HSCT6 il Ja S s min

Z B BATT A BT IYT 95 06 S M T Bk Crgf % HSCT6 4]
M A, &2, WESHAMR (5 14 4HE),
4°C, 111.8xg, .0 5min, 5408 )5, £ 80% &
BE (4CTid%) [ 48h, # M PT Yo, iR
M (% & K 488 nm, & 5k K 530 nm) % 41 40 g J
W2 fk, JH Multicycle software 5y Hr 4. Skl £/ b EE
3K,

1.6 DLER Crgf K P %t HSCT6 41 i 1 Tgf-p1. Smad3
Smad7 & S TGy 5 140 1
o3 BB A& BOK B Tef-p1 (NM_021578.2) . Smad3
(NM_013095.3) J% Smad7 (NM_030858.1) # [ 1 & &
PCR %“MEI% (i‘% 1), LA%&2H HSCT6 4HfE. RNA s

AL

Be, 78 PCR 4y SIS Tef-Bl. Smad3 J Smad7 (3%
BN, Gapdh hNZ,
W2 % 44 HSCTo6 401, 4 BRI 5 @ & & 440l

BE ., % SDS-PAGE 4y g K [, FHH B E ML 4%
B b, 4y Wl A 2 TGF-Bl —$¢ (1:600) . Smad3 —
(1:400) 5 Smad7 —fi (1:700) AL (4 C),
%F%Eﬂn/\mﬁﬁ’q:# (EYfkE) MWHE25h (=

i), HEIRMEELE S, GAPDH ANS, L/ bER
3K,

DLBR AL A 2 2 A 4 PR -5 PR PR A A 40 0 S0 £ 5 |1377

1 s it PCR G519 )5 51

Tab 1 Primer sequences in quantitative PCR

B RN 51M)r5) (5'— 3)
Tof-p1
L5 14 CTTGCCCTCTACAACCAACA
TS 14 CTTGCGACCCACGTAGTAGA
Smad3
ki 18 TAGCACAGGCTCTTTGGATG
TiES 14 GAAGCAGAGACTGGGTCCTC
Smad7
L1514 GTTGGTGCACAAAGTGTTCC
TS 14 GAAGCTAATCTGCACGGTGA
Gapdh
LiES 1 TCAAGAAGGTGGTGAAGCAG
S 14 AGGTGGAAGAATGGGAGTTG

L7 Gty Jiik

% JHl IBM SPSS 22.0 £
BT, LA PR A AR
2 RAGIHF R

G0 5 B e S B B R A oy
PLx+s RHEHE, P<0.05%

2 "R

2.1 Crgf KPRl dpe HE - P07 51 0 i 12k
M3 AR, SR B PCR 0fif i RNA T4
#1751 2y 5"-CAGAATGACAGGAAAGAGA-3" (#1452,
1), 3 shRNA %1% 5-AATTCCAGAATGACAGGAAAGAG-
ACTTCCTGTCAGATCTCTTTCCTGTCATTCTGTTTTTG-3',

A B
M 2 34 -
Fy 2104
i
= i
Z 140
2 000 bp— =]
)
| 000 bp—s i
750 bp—s B 07
500 bp—s Gapedh (494 bp; o
250 bp—s Crgf (202 bp)
100 bp— B el dES2 KRS

TE: AL RSk PCRAGIIASR [1 %R, 2 ARG 1, 3 h4ERL 2, 4 H8EA(3, M 2 DNA fxif (DL2000)];

1 Ctgf mRNA 3 M3Erx RNA FHEEI K 34
Fig 1 Electrophoresis analysis of three RNA interference targets of Ctgf mRNA

2.2 ¥29i 881k pCDH/Ctgf-shRNA [l 20
& 4 95 B % & pCDH/Ctgf-shRNA £ il J5 & W,
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ARTICCAGAATGACAGG AARARGAGACTICCTIGICAGATICTICTITICCIGTICATICIGITIITIG

O A

2 BLARBH K pCDH/Ctyf-shRNA KR &7
Fig 2 Sequencing and identification of recombinant lentiviral vector pPCDH/Ctgf-shRNA

2.3 wj#; pCDH/Ctgf-shRNA 1 40.%¢ 55 He i 1 il WG ani 48 h, JSLE BB EE, o WA m Rk
K A #% Y2 3% %1 Lipofectamine 2000 4y 5 pCDH/Ctgf-  GFP (& 3B), %A% LLF B MI%] pCDH/Ctgf-shRNA
shRNA 553 fikr DNA &4« HEK293 40ie (& 3A), #5% JRiiEY) 2 x 10° TU/mL,

T A SR T IR # HEK293 4iiR A2k GFP; B. £ pCDH/Ctgf-shRNA Jp535:844 1) HEK293 #iifitl & # ik GFP

3 &E%H pCDH/CTGF-shRNA fFE 3
Fig 3 Recombinant lentiviral vector pPCDH/CTGF-shRNA packaged with HEK293 cells

2.4 HSCT6 4lljigi) pCDH/Ctgf-shRNA 35 3 Jk e 25 (Bl 4A. B), Real-time PCR F[1 Western blotting #&l i 713,
3B 286 W AUBE MIIE 92, HSCT6 4l A w7 H Crof TEREUR M. (B 4C ~ E),
pCDH/Ctef-shRNA Jeij 48 ~ 72 h, Hgeljeszik 98% L |-

1.00 E

=
a
o

# 0.75

=
B

= 0.50
ERH e o

CTGE S —— - 0,25 |—X—|
0 = ' . 0 - T
ER KR GAPDH - EACH 35

T A ~ B. 28RS TARE Ctgf-shRNA Jiaiidigy (A) &gy (B) (Y HSCT6 4ii/ig; C ~ E. Real-time PCR (C), Western blotting (D) #&M445H: K o w4y

¥ (E), P=0.000, SiE#41EES
4 HSCT6 A EHISRERLEE

Fig 4 Recombinant lentivirus infection rate in HSCT6 cells
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2.5 PUBK Crgf FEPXT HSCT6 4N/t K it

CCK-8 # ll iIF 9%, £ pCDH/Ctgf-shRNA 5 : Jg 4x 1)
HSCT6 At A K AR Qe e 2 i i ey HSCT6 4
g, 72h IFhapiE ER AASTH-EE L (P<0.05) (B 5).

2.6 PUEK Crgf *F HSCT6 2N A I s mi

i A AAS MU 52, 5 28 0 7 I8 e AR I e 1y
HSCT6 #ifiig b, Ctgf-shRNA j5iz g 4u (1) HSCT6 4 i,
Hoami FAY S MK, G4k (B 6) (¥

DLIBRES A 2 U K BRI B 0T T2 R A M A o 4R M 300 4 52 | 1379

1.84
= 1.21
2
= it
= —— EH
0.6 o EEEE
—a— O]
o T 1 T T
24 8 12 96
Bt iEl/h

P<0.01), %45 B4R, DUER Crgf B [N /9 HSCT6 4 fifg,  iF: "P=0.037, "P=0.005, SiEHAILE
N S 5 Bk Ctgf Xt HSCT6 ZRA A< B 2500
%& Izﬂ.(fﬁ':“: S ,ﬂ‘;q ° Fig 5 Effect of silenced Ctgf on the growth of HSCT6 cells
A B

3 = W

= g @ %5
= -y

e g
‘ o 0 90 I® 1% 0 150

DMA & ik

e AL AR AR B. & o, P=0.000, SIEMALLE

6 LBk Ctgf 3¢ HSCT6 4ABE BRI S0
Fig 6 Effect of silencing Crgf gene on the cell cycle of HSCT6 cells

2.7 D0 Crgf %t HSCT6 4 g Tef-p1. Smad3 Fl Smad7

mRNA K H R F1 A 55

T 4H 955 % pCDH/Ctgf-shRNA J&% % HSCT6 41 Jf2 72 h
Ja, 47 Bl 2% H real-time PCR 1 Western blotting 7 #4 il
HSCT6 41 i v Tef-p1. Smad3 Fl Smad7 mRNA Jz H & 4
BT,

Real-time PCR ([® 7) & Western blotting ([ 8) #:

MAIE 5%, 22 15 20 ) 7 pCDH/Ctgf-shRNA J& 41 1) HSCT6
MR Tef-p1. Smad3 1) mRNA F & [ 5K ¥ 22
TR e R A R e 2R L WY 8. I (38 P<0.05), Smad7 /)
mRNA Je HE [ FRBNE 2 EIA (P<0.05) ;5 i 23 s
Yo RA L AN = E MR IRER AR A SIS E
Mo WEERAER, DUER Craf HIFLF 4efLIMLE] 2 — AT g
FITHL TGF-B1/Smads 15 S@ % Z UIHHC

B C

A

1.2- 1.2-
T T ]
) T L #) I
= 08 = 084
= T
= =
E 044 @ £ 044
2 T 3
= - -

HH
e

0.8+

0.4

i

T
1

)
—_
=

Semceel 7 mRN AT A

EAH ZeamiEi S
7 : P=0.000, 5IFH4H R

EAH “eamili Sk

EAH “eamiE it

7 Real-time PCR #&:il;7L8k Ctof 33 HSCT6 By Tgf-p1 (A), Smad3 (B) #1Smad7 (C) mRNA FiXHI#NE
Fig 7 Effect of silencing Crgf gene on the expressions of 7gf-f1 (A), Smad3 (B) and Smad7 (C) mRNA of HSCTG6 cells detected by real-time PCR
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7 : A. Western blotting #4455 ; B. @ &4 #1. P=0.000, SiF#E4HELE
8 LBk Ctgf 3} HSCT6 £l TGF-p1, Smad3 #1 Smad7 & B RiLZHIZIN
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o
04

CTGFl  Smadd  Smad?

Fig 8 Effect of silencing Crgf gene on the expressions of TGF-B1, Smad3 and Smad7 protein in HSCT6 cells

HF TN ECM & AN fi 01, Jfad BEoT i, ik
BT A 45 G 2 2 5 i T A ) — 2R P99 . ECML 2285 B¢
5oripF HSC”, IEHWEOLT, HSC 7ERFME R, (X
T AR S H ) 5% ~ 8%, A Bk, AT I
HSC KR, W5E, HRBKESE, B ECM i &
OUBL PRI R b S, DA HF K72t [FIRHT
ThRE. SEM R ABE, BRI, FEssk A",
HSC & % Fh HF BUi A RAhR, A& HF kA, RIRAEL
O, HSCT6 AiffLyl HSC, &£k SV40-T HiJi
B AR HSC e, REFRIE. i, & P p Al
ffy HF ffF7¢ Al ™7,

HF i R LRy HSC,  HCHEGH i P W B 1 R A m] I
Bt femnie RYEANIRIA 1, 4n CTGF, TGF-B1 /Y&
B 5y iR B %, LARE HE g "™, CTGF f£
HF P ReT e fbib e S p s, WL sk, T i
CTGF fykik, 155 HSC RUIGME 5 A, Rif B T B4
HF (% J&. hdt, AR RNA FHEBARE 1 113k
Ctgf-shRNA [ 8k, BB M. & & PCR K
Western blotting £ {27, 1%k x HSCT6 40w el 1
G, I Cref R R EAMRUA R T, CCK-8 44
ML, JUBK Crgf H A9 HSCT6, AR Z4M, 4
He FRISIAS IGIE %, LK HSCT6 Y Crgf AL A, nl i HeBHLi:
T G,

TGF-B & 17 HSC AE KAy — 2 LIk, Jrp TGF-I
il B IES, HOK A S YO LT ECM Y ZE
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fb. IR SLF4EEEE A A, MHER, h
VLT R 2L e &, 22 TGF-B/smads i@ i 7E£T
H AL AT SCBEAE . Smads 124 TGF-B T ilFAI(E 5 A
+, (EEFHE LR R KRR I E L b & 4% T 22
VIS TEH . Horp Smad3 2 4R fb iy ZiRiE L, B4
TRARPLIE A, # R H3 TGF-p1 I E & iES " Thik
2, HISSLF eIV i, TGF-B1 {E L5l Smad3 X
TR 1L D 05 2AE HSC BN K AFAR B AR E A, IF
73 HSC #4146 A WL 4k 2 i A 402 (muscle fibroblast
like cell, MFC), Smad7 24 TGF-B/Smads i [1& 1% 5% £kt BH 1)
-, H SRR TGF-BL G, JEifn LT 4k
e kA, &E"™, % Smads 4y 1-7£ TGF-B/Smads i %
R, LR SR AR B B R TGF-B 1 A 47
e ",

TGF-B1 /& HF & % {1 44 2) Al 1. {£ HF i 2 v,
TGF-B1 ik HSC, @i JF ik, ECM 1A & 5 i
. B ™" % B, TGF-p1 w4 %% S CTGF iy % ik,
ifi CTGF {E24 TGF-B1 By il i Av I, £ HF il 2k
RO TIER ., CTGF Al {E % HF £2 5 PR I Ehnk
Y, A LR TGF-B1 B A BB LT 4L Iy X — 0 HE 4
MR- AHHCAE AL, JoH 5 TGF-B/Smads il#g YIS R
A KIE A, A% H real-time PCR, Western blotting 5
MEoR, DB HSCT6 4RRENY Ctef S8 TGF-B1. Smad3 1%
mRNA F1E {7k F W E 32405 R, Smad7 /£ mRNA FI
EAKEREERE, Kk, CTGF Al fgifnd il TGF-p/
Smads i #%, ] HSCT6 4 ny 4 K #3 LA St BLTE LT 4 1L
Biva e
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