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Abstract

BACKGROUND: As a combination of reverse transcription (RT) and polymerase chain reaction (PCR), RT-PCR has
been used to detect gene expression levels in cells and tissues, RNA virus contents in cells and specific gene cloned

cDNA sequences.

OBJECTIVE: To detect the inhibitory effcet of Stealth siRNAs on the expression of transforming growth factor 31

(TGF-B1).

METHODS: There were blank control, empty vector transfection, stealth_48, stealth_166, and stealth_594 groups. Three
stealth siRNAs aimed at different sequences in TGF-1 mRNA were made, and were then transfected into BALB/c mouse
lung fibroblasts in vitro. The expressions of TGF-31 and connective tissue growth factor were detected by RT-PCR.
RESULTS AND CONCLUSION: In different time periods, the TGF-B1 expression was differentially depressed by three
stealth siRNAs, especially stealth_166. The inhibitory effects varied with time, which could be detective at 48 hours,
reached the peak at 72 hours and then began to attenuate at 96 hours. Our findings show that the inhibitory effect of
stealth siRNAs on the TGF-1 expression in mouse lung fibroblasts can be detected by RT-PCR.

Subject headings: RNA, Small Interfering; Transforming Growth Factor beta1; Fibroblasts; Tissue Engineering
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interference RNA, siRNA), 175577 A4 5 1 3 I sl /1 5
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WIS B AR 7 R Ge (32 UVP 2 7] ) DMEMA4 i
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Stealth sIRNAFE 6 : 13 mLAS 3 L3 I Opti-MEM®
B F W48 ) B 3T Stealth siRNAK-20 nmol %220 mol/L,
BIIRA]; @Lipofectamine™ 2000%5F:: 15 mLAE L
T [ Opti-MEM®I 7727 50.1 mL Lipofectamine™ 2000
BERS, EHEFE5 ming @EAYWEE: KRR 1
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(50 L : 50 pL)iEA, FimiFE20 ming @E;9E: 44100 pL/
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Table 1 Sequences of stealth siRNAs

Stealth siRNA /51| J¥% 5't03’

stealth_48 iF X%
stealth_48 Sz X4k
stealth_166 1F 5%
stealth_166 xS 4%
stealth_594 1F 3%
stealth_594 Jx X%
stealth_control iF X %
stealth_ control fz S 4

UAU CAA UGA UAG CAACAAGAG GAU G
CAU CCU CUU GUU GCU AUC AUU GAUA
AUAAGG UGG UCU CGAUGA UUU CUG G
CCA GAAAUC AUC GAG ACCACC UUAU

UUG CCA GGU GCA CAAAUC UGGAUU C
GAA UCC AGA UUU GUG CAC CUG GCAA
CCAAAG ACAUCU CAC ACAGUAUAUA

UAU AUA CUG UGU GAG AUG UCU UUG G

2.3 AFo B R Y dm s A A KB B AR R 69 B o d A
M AW RT-PCRG, WA ™ Wk AT %t v vk o4 (B
A-E)o i, LS e B K I 7B S B-actin I AfL 2t
g L 7 Stealth siRNAXT AL A K R FR1RIAM A A L
FIHIER, IR B e O %24 hfg, %4l
LG IEAAH R, IR %S @% 448 h)5, Stealth
SIRNAs 4L (1) L E 3 4 IR ALy, TEEMEEREP <
0.05), Stealth siRNAsZLIAILLIRTCIE# %+ @472 h
J&i, Stealth SiRNASALM AR &0 FALIH Bk AK, {74¢
R EHZE R (P < 0.01), AlFStealth sIRNAJAEFEEEA
[F], {RLZH ) b 6t 25 7 5 s @6 496 h i, Stealth siRNAs
2 P A 3R A BRI, AHAIRRE B2 /N T 72 hIf A AT,

Kt LA 5 0] AR R A AT B PR 22 (P < 0.05), Stealth
siRNAsZI At e i & 2= 5, HAk L 3R2.

3 11iE Discussion
HEAR AR DR 1B A2 E bk B 40 BRLRT PRAZ 41 o = AR i — 28
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%2 BRREFEAMTHEMIETER B ERKEF B1 9 mRNA
Fzik (55 B-actin 11 A {E 2 Lk)

Table 2 Expression of transforming growth factor 1 mRNA in lung
fibroblasts at different time points after transfection (compared with

the absorbance value of 3-actin)

7151 AL A K T
24 h 48 h 72 h 96 h
25 0 A 1.00+0.10 1.00+0.04 1.00+0.12 1.00+0.06
AR YL 0.99+0.13 0.97+0.05 0.98+0.07 0.98+0.14
Stealth_ % 41 0.97+0.05 0.97+0.12 0.99+0.11 0.96+0.03
Stealth_48 %44 0.98+0.12 0.60+0.13% 0.32+0.11° 0.41+0.04°
Stealth_166 4441 0.96+0.14  0.57+0.10° 0.25+0.10°  0.38+0.10%
Stealth_594 44| 0.97+0.09 0.61+0.12% 0.31+0.10° 0.45+0.11°

Fen: HAEAXEAL, 4L, Stealth % IHALLLE, *P<0.05, °P<0.01.

A Z AW 0 RIE — AR Z Ko, AR o i
#125x10°, BFA&ZIREES 110-140 N2 IEIRIRIE, 2 1)
eI M PR 708 S i 03 22—, R SR sl 400 ) 22 P 4 )
HE, LR s g M AR S I R T RE, TR
IS Y P e F AR I E A A EEAE A EEA R Z RIS
PR A A KPR T BAAE R AT A R AR
TR e S BRI R, 5 AT R mRNA =, {2
TR JEURR 1 T RN s DRI R JE il 4T A v b 2
B FUS20L, b A A K DR T B B T AE S T LA
HERE, (HH TP . Thdr B S AR A,
Hoze 4tk R 2 35017 15 T IR AR, K21-23#%
T ) SIRNAREBE G -4 S A R R SRk, 7 s ek
RNAIBLS: h T AL A K 7 B34 222%, i 2%
R LT UEA L HERR I T B ERY 23 BRI AR 5 6 /N B A
A TR 7 B 3 DR 5 1) e 6 T 3N w43 il e vk 7 31
Stealth siRNA, FXJ L IE SCEEHEAT T 4618, if
{3 QR AR A BEE NG/, kR T IE
NXEEIRNATHAE R, IR AR RORBRAIG T AR S e L DR o)
FIFTBErE: @M LIE IsIRNA A B iF ke te, A
SR, TTARFRE A48 hUL b JH TR IO Sk
K H - RAZIA A HIEH -

U ELISAVEE F - 1M i FEA A, 41238,
FANRIS, BRAEREA, BB R R
AU A REHEAT e MERI . 13 R RT-PCRECAR L&
RS HL UK U B LR 5 4 3T Stealth SIRNAXS /) BRUEK
LT U A0 M A A AR DR B R AA T 52 M o T8 e S0 15 H 3
Stealth siRNAXT /N 5t & 2T 4 41 g Hh 3 A0 2B KR 1
FIEVIEAFREEE A EIER, HorhStealth_16611 4 HI4H
X B AU, H YL Yl 1] LR G2 2 5 AEARTH
I B, AN ABAIRAA A, e ge24 hE A REAT I 2]
KIEWAE, 48 e 55 Gl /I B ST 2 4 g Hh e b A K
DR B 1 1) K TA H IS R R P OIS, 72 hJE 2k itk
B, HEEYLO6 h i AN TR G ks s i, R
TEE AR ALK R TR IA B 2 AR DCPE R .
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Figure 1 Expressions of three kinds of RNAs in lung fibroblasts of
each group detected by RT-PCR

Kl Mo marker; 1 A5G IRYL; 2 A YA; 3 4 Stealth_
XHRZ; 4 Ok Stealth_48 #4v4l; 5 24 Stealth_166 #441; 6 4
Stealth_594 #4041, ¥ A 2 PCR 45 R, ¥ 38 v B/ 5T
H R B BRI B W24 h G, C Y48 h Ja; D Nk
72 hJ5; E A%YL 96 h 5. Stealth siRNA x4/ E KT B1 Fik
IR R, IFAEAE— g ek .

TEZFERT: XL 5 — Ve st Bt R AR 5 69 P B IAY RBATH
AIEFAE, X P F R RIEA R . I (LI EMSIE R )L R A
MARCIEBA R RE . »EFHE, THELEE.

BRI L FRRAT R E O A REHEBRALE T e £
P,

TR, XR—BIFHRBRLFE, LFHRATLEELHL
BAEH BZBALE T A XWX, RIE (Frink ETFTHL) “F
4 -3E T kAR R AR E 7 X F3.0” £, ESEIAGERLT,
AFMAAET LA B AT RIA R %, AERY &, R AHF
TR P AR, THR. BN, #iE, 3760, k. BB
HFAZHEZ R, ARSI R LT % AR,

4 SEHk References
[11 Selman M,King TE Jr,Pardo A.ldiopathic Pulmonary
Fibrosis:progress in understanding its pathogenesis and
implications for thrapy.Ann Intern Med.2001;134:136-151.
Scaffidi AK, Petrovic N, Moodley YP, et al. alpha(v)beta(3)
Integrin interacts with the transforming growth factor-beta
(TGF-beta) type Il receptor to potentiate the proliferative
effects of TGF-beta1 in living human lung fibroblasts.J Biol
Chem. 2004;279(36): 37726-37733.

RYEE, AL, Mg R R M stealth SIRNAJI] /S SUI 4
ML TGF-B1RAA SR HFFL[J]. 55 = F B2 K% %3, 2007,
29(21):2038-2040.

B, P, R 2 ACE B AR 16T B SR B 1Ly T AU TGF-
BRI I AR X [J]. 5 F B 2% 4%, 2012,28(2):297-299.
V%5 X B SR A5 A PE 7 B IS IL-2. IL-6FITGF-B1A:

DAY PR o SC[JDJBUR o 27 247,201 3,26(2): 14 3-144.

(2]

(3]

4]

(5]

1271



R,

3. RT-PCR K5 SEHE 1 IR R TR LI ) 5777 A B ET A4 AL - AR 7 B 19464

C 2 www.CRTER.org

[6]

[71

(8]

[9]

(10]

(1]

(12]

(13]

[14]

(18]

[16]

(17]

(18]

(19]

[20]

(21]

WKL WS, DL TR S 40 i e 412X TGF-BANIGE- 1T 5+
ik 5HBVAH[J]. V1 #55 24,2008,34(7):649-651.
W B A TR A S EHerHJrfTQMJc$%H+9JL/\$DJI[L/.:JEF‘
TGF-B1. TIMP-14 A& 255 SCJT AT, 2007,12(4):294-295.
Huang Y,Zou Q,Wang S P,et al.The discovery approaches
and detection methods of microRNAs.Mol Biol Rep.2011;

38(6)'463 -472.
ek, R, AR S i R RT-PCRE I mIRNA K & th

Vqéﬁ@ﬁi:ﬁ%[\]]_lw— %j&%jrﬁ?,«m ,2012,28(10):1102-1106.
T3] SRR, T B AR B R AR S MUK s 40 L F)
S R EE]. R A44R,2002, 33(5):488-491.

Qi W,Chen X,Poronnik P,et al. Transforming growth
factor-beta/connective tissue grouth factor axis in the kidney.
Int J Biochen Cell Biol.2008;40(1):9-13.

WMzt U M T 5 AT A O e (D], S AT B 2
&, 2009,25(20): 3357-3359.

Li HH, Cai Q, Wang YP,et al. The role of transforming growth
factor-B<sub>1</sub>/connective tissue growth factor
signaling pathway in paraquat-induced pulmonary fibrosis.
Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi. 2016;
34(7):484-488.

Yao R, Cao Y, He YR, et al.Adiponectin attenuates lung
fibroblasts activation and pulmonary fibrosis induced by
paraquat.PLoS One. 2015;10(5):e0125169.

Hao S, Wang W, Yu Z, et al.[Adrenomedullin inhibits
TGF-B1-induced procollagen expression in cultured human
fetal lung fibroblasts via Smad2/3 pathway].Xi Bao Yu Fen Zi
Mian Yi Xue Za Zhi. 2014;30(11):1125-1128.

Estany S, Vicens-Zygmunt V, Llatjés R, et al.Lung fibrotic
tenascin-C upregulation is associated with other extracellular
matrix proteins and induced by TGFf1.BMC Pulm Med.
2014;14:120.

Zhang M, Cao SR, Zhang R, et al. The inhibitory effect of
salvianolic acid B on TGF-B1-induced proliferation and
differentiation in lung fibroblasts.Exp Lung Res. 2014;40(4):
172-185.

Xu X, Wan X, Geng J, et al.Kinase inhibitors fail to induce
mesenchymal-epithelial transition in fibroblasts from fibrotic
lung tissue.Int J Mol Med. 2013;32(2):430-438.

Mirzamani MS, Nourani MR, Imani Fooladi AA,et al.
Increased expression of transforming growth factor-g and
receptors in primary human airway fibroblasts from chemical
inhalation patients. Iran J Allergy Asthma Immunol. 2013;
12(2):144-152.

Wojcik KA, Skoda M, Koczurkiewicz P, et al.Apigenin inhibits
TGF-B1 induced fibroblast-to-myofibroblast transition in
human lung fibroblast populations.Pharmacol Rep. 2013;
65(1):164-172.

TR T EALPR AR v R SR K BN £ A (KT 1 F A BL
TP WERJ]. 58 = 2B K24 241, 2005, 27(2): 143-145.

1272

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

Ruvkun G. Molecular biology: Glimpses of a tiny RNA world.
Science. 2001,294:797-799.

Dillon CP, Sandy P, Nencioni A, et al. RNAi as an
experimental and therapeutic tool to studyand regulate
physiological and disease processes. Annu Rev Physiol.
2005;67: 147-173.

Baarsma HA, Engelbertink LH, van Hees LJ, et al.Glycogen
synthase kinase-3 (GSK-3) regulates TGF-f:-induced
differentiation of pulmonary fibroblasts.Br J Pharmacol.
2013;169(3):590-603.

Shi Y, Dong Y, Duan Y,et al.Substrate stiffness influences
TGF-B1-induced differentiation of bronchial fibroblasts into
myofibroblasts in airway remodeling.Mol Med Rep.2013 ;
7(2):419-424.

Robinson PM, Blalock TD, Yuan R, et al. Hammerhead
ribozyme-mediated knockdown of mRNA for fibrotic growth
factors: transforming growth factor-beta 1 and connective
tissue growth factor.Methods Mol Biol. 2012;820:117-132.
Ren DQ, Liu M, Guo YZ,et al. [Liver X receptor agonist
T0901317 inhibits TGF-B1-induced a-SMA expression in
normal human lung fibroblasts].Nan Fang Yi Ke Da Xue Xue
Bao. 2011;31(5):744-748.

Zhang J, Wu L, Feng MX, et al.Pulmonary fibroblasts from
COPD patients show an impaired response of elastin
synthesis to TGF-B1.Respir Physiol Neurobiol. 2011;177(3):
236-240.

Fu JH, Yang HP, Pan L, et al. [Effects of TGF-B1 on gene
expression of connective tissue growth factor in lung
fibroblasts].Zhongguo Dang Dai Er Ke Za Zhi. 2011;13(1):
36-39.

Ding H, Zhou FQ, Cai HR, et al. Expression of caveolin-1 and
extracellular matrix induced by transforming growth factor
beta1 in human fetal lung fibroblasts. Zhonghua Jie He He Hu
Xi Za Zhi. 2010;33(4):280-283.

Pegorier S, Campbell GA, Kay AB, et al. Bone morphogenetic
protein (BMP)-4 and BMP-7 regulate differentially
transforming growth factor (TGF)-beta1 in normal human lung
fibroblasts (NHLF).Respir Res. 2010;11:85.

Sullivan DE, Ferris M, Nguyen H, et al. TNF-alpha induces
TGF-beta1 expression in lung fibroblasts at the transcriptional
level via AP-1 activation.J Cell Mol Med. 2009;13(8B):
1866-1876.

Shi JQ, Xie M, Wang YJ, et al. [The effect or rosiglitazone on
signal pathways of transforming growth factor-beta1 in human
lung fibroblast].Sichuan Da Xue Xue Bao Yi Xue Ban. 2009;
40(4):598-603.

T30, B 2 R AR B TR AN R 5K 2 B A LA A A
b-FGF 5 TGF-b135A 5L [J]. 7 [ 52 R R 4%, 2011,29(7):
731-734.

P.O. Box 10002, Shenyang 110180 www.CRTER.org



