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[ B AR EKREF (TGF) -B1 RIS AL LT 4E4ARE MRC-5 fo# TGF-B SE LAY FEIELR AT
RNA (IncRNA-ATB) F1 | BURIRER (Col )« N BRRIFRZER (Col 1) UUKEFIEER (FN) F4T4
WA FEE mRNA KR R E AR R4,

[ 7575 ] BT 4RRBEK MRC-5 LA 5x10° N / FLAYZ EM T 96 FLIRH, 2 FIEREF 04 2.5,
5.0, 10.0ng/mLBITGF-B1 R 24 h [F, @ MTTE N EMARILFE BN, RALNKAETE
PCR 3:HM MRC-5 4BRE A IncRNA-ATB. Col I Col lll. FN B9 mRNA #83$7K £, FFH Spearman
HBEITE D HT IncRNA-ATB 5 Col I Col I FN 3 NELE mRNA FEXT 7K T 27 [B1AYHE 14 o

[£552 ] BB TGF-B1 FIECRERIIE AN, MRC-5 4AAMIETEE4EIE S, 5.00 10.0ng/mLHRIAAE
BIEE M2 5E 0ng/mL AR 1.07 5F0 1.12 1% (P<0.05) . FETGF-B1KERIIEIN, 2.5, 5.0
10.0 ng/mL 2B FN B9 mRNA 7K 93 31 2 0 ng/mL£H Y 2.11 Z (P=0.018) . 3.58 1& (P=0.03) Nl
6.511% (P<0.01) ; 2.5. 5.0« 10.0ng/mL£H A Col I B mRNA 7K SE 43 31 =2 O ng/mL£H A9 1.28 13
(P=0.324). 4.64 1% (P<0.01) A 3.971% (P<0.01) ; 2.5. 5.0. 10.0ng/mL£H & Col /1l BY mRNA
IKFEDFIZ 0ng/mLLERY 1.21 1% (P=0.400) . 1.42 1% (P=0.120) #]4.23 & (P<0.01), 2.5. 5.0«
10.0 ng/mL 28 IncRNA-ATB B9 mRNA 7K F 53 51 2 0 ng/mL £H 9 1.80 f& (P=0.073). 3.57 (&%
(P<0.01) A 4.551F (P<0.01), LLFh, HERMEDITERETR, IncRNA-ATB S FN (r=0.86) « Col |
(r=0.85) 0 Col 111 (r=0.82) HY mRNA#EXIKFZ2IEERK R (39 P<0.05),

[ 4510 ] TGF-B1 BT RIS AR 4T 4 AARAILTE , FH IncRNA-ATB. Col I« Col Ill< FNBI mRNAFEST7KTE,
INcCRNA-ATB S4F 4RI FIIFRIXZEIEMEX, IR NETBESAF AN AET X,
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Effects of transforming growth factor-1 on mRNA expression levels of IncRNA-ATB and fibrosis
factors in pulmonary fibroblasts SUN Lin-qing, WANG Fa-xuan, ZHOU Qian-wen, LI Ling (School
of Public Health and Management, Ningxia Medical University, Yinchuan, Ningxia 750004, China)
Abstract:

[Objective] To study the changes of mRNA expression levels of long non-coding RNA activated
by transforming growth factor B (IncRNA-ATB), collagen type | (Col 1), collagen type Il (Col Ill) and
fibronectin (FN) in lung fibroblasts MRC-5 stimulated by transforming growth factor (TGF)-B1.

[Methods] The fibroblast cell line MRC-5 was seeded in a 96-well plate at a density of 5x10°
cells/well, and stimulated by TGF-B1 at concentrations of 0, 2.5, 5.0, and 10.0ng/mL for 24 h. The
proliferation activity was measured by MTT method, and the relative mRNA levels of IncRNA-
ATB, Col I, Col Ill, and FN in stimulated MRC-5 cells were detected by real-time quantitative PCR.
Spearman rank correlation test was used to assess the correlations of IncRNA-ATB mRNA levels
with Col I, Col Ill, and FN mRNA levels.

[Results] With the increasing of TGF-B1 dose, the proliferation activity of MRC-5 cells increased,
and the cell proliferation activities of the 5.0 and 10.0 ng/mL groups were 1.07 and 1.12 times of
the 0ng/mL group (P<0.05). With the increasing of TGF-B1 dose, the mRNA levels of FN in the
2.5, 5.0, and 10.0ng/mL groups were 2.11 (P=0.018), 3.58 (P=0.03), and 6.51 (P<0.01) times of the
0ng/mL group, respectively; the mRNA levels of Col I in the 2.5, 5.0, and 10.0 ng/mL groups were
1.28 (P=0.324), 4.64 (P<0.01), and 3.97 (P<0.01) times of the 0 ng/mL group, respectively; the
MRNA levels of Col Ill in the 2.5, 5.0, and 10.0 ng/mL groups were 1.21 (P=0.400), 1.42 (P=0.120),
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and 4.23 (P<0.01) times of the 0ng/mL group, respectively; the mRNA levels of IncRNA-ATB in the 2.5, 5.0, 10.0 ng/mL groups were 1.80
(P=0.073), 3.57 (P<0.01), and 4.55 (P<0.01) times of the 0ng/mL group, respectively. The results of correlation analysis showed that the
mMRNA level of IncRNA-ATB was positively correlated with the mRNA levels of FN (r=0.86), Col I (r=0.85) and Col /Il (r=0.82) (Ps<0.05).

[Conclusion] TGF-B1 could stimulate cell proliferation of fibroblasts, and increase the relative mRNA levels of IncRNA-ATB, Col 1, Col Ill,
and FN. LncRNA-ATB is positively correlated with Col I, Col Ill, and FN, suggesting that it may be related to the occurrence of pulmonary

fibrosis.
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F4F b B — R LRI RIE M IS R E R E.
MM EFURTR, ARSI IAUNRBEEEE RN
FEREBF MRS ER Y, BE2MMI%ER
NHFEIER. B a4 0 rRE R & BIEI R
BRtfE, ZINNERMA. KEFEMHHE (MEESZE
KhEmL) . R (B EM) B85, UN—LH590
BREZVERE X, M EVEENEFIAPMN
BN 2~s F, SEEFENE 20% Y, MEEML
AR RIBE AT HE—E, AL, RN R
FEMNBIAR, N TIREMALNKNIZAKFER
BEEERN,

ZERAIXI LT EMNEHITTRANHAR, &
MEMARE TS5 7 ALz, BUYEKEF
(transforming growth factor, TGF) -p LT LA
INNEBREALENAREF 22—, EHEITGF-B PR
NENRAFENMEREIE LRHARBT. LK -BER
. HRRSME B M R AT LEBRE 53 (L I AT RR 4T 2
4R, 1 BUBRRIRZE A (collagen |, Col 1) F11I BUAR R ZR
H (collagen Ill, Col ) RAMMINEFRHEEL S,
EE-BREYSEMLTIEEH (fibronectin, FN) 1
2, HAHEMARPBIOX 3T ECRFERNL
L RYIEAT. TETGF-B LAY R, TGF-B1 LT 4 1L BE
BRoR 7 TGF-B1BEN SLTHMNME FILM, HINHIX—
T2, AJREXY AT (LS 2B —EBINHIER.

PEEHERAFHLRE, MTERIFEIELRED RNA
EERERMELERBAETNIERAR, FERE
RNA BIE R RIZE B Y RNA. AR LR ZBIE R/
RNA. If 1K RNA F 4< 5% JE 4% 53 RNA (long non-coding
RNA, IncRNA) ZF, HH, IncRNAMEE Z B E Y F
WEEE#, ESAREND FHEEER, S54E%
FEREHINIER. mMANANERNRERENNTIE
. EARNENIFEFLIE EBHRIEFE IncRNATE
AL UPRIEEEEERY . MaF HRFP AT
W TGF-B SELBI HEIELRAS RNA (long non-coding RNA
activated by transforming growth factor B, IncRNA-ATB)

HRAEETELMEBENRY HE, F5ETLME
EHRTGF-B1 2E1EAHX, IncRNA-ATB B B TEFMET 46
REREEER, BEXE

A F R B AR [ER B BY TGF-B1 R S8 A Al £F 26 48
B, SRR AEE A IncRNA-ATB Kz Col I Col 111 LAz FN BY
mRNA 7K FEIZE1Y, Kz IncRNA-ATB 5 Col I Col 1110 FN
B mRNA ZKE Z BIHIX R, R TGF-B1 FERMET 2 b R
RIZRIVER LA IncRNA-ATB 5 BT 416 Z [BIRY X R

1 MEERZE
1.1 ##

ARt R AT 4 ZRREHE MRC-5 (FRER R _E iS4
fiZE) , =% DMEM. BRES (EE GIBCO AT, R4
78 (fetal bovine serum, FBS ) (X[EBIQE]), TGF-B1
(EER&D 2 F)), MTTIRFAIZ (ARAEEMRE A
REMR/AT]), OMEGA Total RNAIREVIRFI & (LB
FFR/AT), PrimeScript™ RT Reagent Kit [z ¥ R i1 7
& (E[E Takara 2 F]) 1 SYBR Premix EX Taq SEBF 2R ¢
EE2RAEZ (KEZEYAF), CFx connect Dptic
Module ZFEE PCRIX (3£E Bio-Rad AF)) -

1.2 A&

1.2.1 AHREFMEENE  BE 10% FBS 1% XX
MAYSHE DMEM 157 E, F37°C. 5% ((KF253%K) co,
FBEFFRFEPIZFE MRC-5 4088, FB 0.25% RIFRES#H1T
LR, REAXKNLEEEREUNRMEI S,

122 MTTAKRMBAEIGEEE HREKRSRET
BISTER 4 KEAARE, MMAIBFEFIRIYOARER,
PL5x10* 1N /AL B EF N 96 FLIRF, BHIZ6 N E
L, EBF 24 ERREIBENEFRELE 120, AR
BIRER TGF-B1 208, 1RHE MTT H MR FI &3P
SRR E M TION, BREEULIKREDF7 0. 2.5 5.0
10.0ng/mL Y TGF-B1 (AT AN /= ¥E DMEM IZ 7+ &) &I
AR, $EFR 240, BFLION 20 uL i RE 79 5 mg/mLEY
MTT, &5 4h lEEFLINN 150 uL Z FREILHX (dimethyl
sulfoxide, DMSO) , FEEBAR{GNTE 490 nm bR E
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(D), B TR+ EMARIGIEEN | MG IE =
[ (Dsssa-Depm) / (Dsssaa-Deem) ] x100%0

1.2.3 S RNATEEY FEA&1%HER OMEGA Total RNA HEEX
7 2157 B HIEEUE RNA,

124 FHEFRNVER cDNA  FERRIREB PrimeScript™
RT Reagent Kit 1% BB & B cDNA 1R, #ZRIAFI 2%
BAREKERFIRMAER, ZERA10uL, BREGE,
A PCRAX A1 37°C 15min, 85°C 55, FT154 40 cDNA
BT -80°C1R1Fo

1.2.5 LXK TEERSEEPER L (quantitative real-
time PCR, gPCR)  EX ERE &AL cDNABITK A ES
PCR W, ¥ 1EFEFF /0 : 95°CTMER 14 305 5 95°CEE 4 5,
60°CiR /N, FEM# 305, 40 MEIF ; 95°C 105, 65°C 5s,
95°C 55, T BRI, LLB-actinfEAARNE, BRE
RABEX S 2/ 2T E, 5IMFETINE 1.

&1 BREERRSERNSIYIFT

EREREZM IEM5149 (5-3) RA514 (5-3')
B-actin GACTACCTCATGAAGATCCTCACC TCTCCTTAATGTCACGCACGATT
IncRNA-ATB CTTCACCAGCACCCAGAGA AAGACAGAAAAACAGTTCCGAGTC
Col | CCCTGGAATGAAGGGACACA CACCATTTCCACGAGCA
Col Ill CCTTCGACTTCTCTCCAGCC TTTCGTGCAACCATCCTCCA
FN TTACCGTGGGCAACTCTGTC GTGTAGGGGTCAAAGCACGA

1.3 @{itEHE

IR 9 M B SPSs 22.0 8 it i, 1EEIR A
Graphpad 7.0 i, BRI + TR EE (xts) R,
£ 40 a1 AR 5E JE M A mRNA ABXT K SERY L ISR R &2
REFEDHM, HEFRRELIREF SNKiE. X4
R F Spearman BB XA 50, 1 3R7K/ET 0=0.05,

2 2
2.1 #ARRETE

19 MRC-5 iR ERE TGF-B1 RIE 24 h 5
AR SFE L. FEE TGF-pLIRERIGIN, AEE
B BAREEZEZTTER, BAUEmSRAREED
B2, MAEILERRE.

2 B7R, Ong/mL A 4A AR AE XY 18 78 JE 14 /9 0.95+
0.06, 52.5ng/mL4H (0.95+0.05) #BELH AR ES, T
5.0ng/mL£A#0 10.0 ng/mL £A B9 AEXTIE7E 7E M4 2 O ng/mL
20 19 1.07 1Z (P=0.046) #1.121Z (P=0.002) ; HFEE
R 2980, MEEILEIESEE EHEE (=095,
P=0.047) o

[GE]A:0ng/mL;B:25ng/mL;C:50ng/mL; D : 10.0ng/mLo
1 FERE TGF-B133 MRC-5 4ARRAZZS M (X 200)

1.5 *P<0.05

\

*P<0.05

| Ee
#H 10 I
bt
E*%I S
i -
Z o5 S
a2 > .
& ﬁﬁﬁ

e

el I I 1

Ong/mL 10.0ng/mL

2 FEMRE TGF-B1 %+ MRC-5 4AREIETERI R

2.5ng/mL 5.0ng/mL

2.2 IncRNA-ATB. FN. Col I 1 Col Ill # mRNA 7K

A & E TGF-B1 R B 24h [3, MRC-5 4l R R
IncRNA-ATBEI mRNAMEXT K FEZEZR BB RITER X
(F=6.89, P=0.01), E H12.5. 5.0, 10.0ng/mL4H Y
IncRNA-ATB mRNA #8 X 7K £ 53 5! = 0 ng/mL £ #Y 1.80
fZ (P=0.073). 3.571Z (P<0.01) M 4.55 % (P<0.01),

3 AARERE TGF-B1 RIBXT MRC-5 4RAE A FN.
Col I # Col 111 BY mRNA X K F IR ML R, AR FH
£ TGF-B1 R % /5 48 B &2 FN. Col 10 Col 1 mRNA 48
Xtk B RN ZE (F=52.48. 47.94. 36.55, B P<
0.05)0 XFF FN, 2.5, 5.0. 10.0ng/mL4A 2 0ng/mL4H
89 2.11 & (P=0.018). 3.58 fZ (P=0.003) #6.511F (P<
0.01) ; X F Col I, 2.5, 5.0 10.0ng/mL4H 2 0ng/mL
£ARY 1.28 1% (P=0.324) . 4.64 15 (P<0.01) #13.97 &
(P<0.01) ; Xt F Col Ill, 2.5, 5.0. 10.0ng/mL4H 2
Ong/mL#EAY 1.21 1% (P=0.400). 1.42 {Z (P=0.120)
4.231% (P<0.01),
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EE Ong/mL
[0 2.5ng/mL
5.0ng/mL
10.0ng/mL

o)}
RRR
LX)
ERRXE] *
LR
ERrYE]

MEXTRAKE (1F)
IS

N

0

FN coL | coL Il
[E] * : 5338848 (0 ng/mL) #8LL, P<0.05,

3 FREFIE TGF-B1RIFXT MRC-5 41 FN. Col 10
Col Ill mRNA 1833 7K FHI 2200

2.3 IncRNA-ATB 5 FN. Col |1 COL II1%#9 mRNA 7K
TRIMEX S

Spearman & 18 X 10 10 45 R & 7R, IncRNA-ATB B9
mRNA #8337k 5 FN (r=0.86, P=0.000) . Col I (r=0.85,
P=0.001). Col Il (r=0.82, P=0.001) FJ mRNA AB ¥ 7K ¢
B2 IEEX,

3 it

Bfia xR ARG, TRINASME
FRAMZIRENREEBERNE X, TGF-RLIERNE
ENRALCRAT Y, ARHMTHEMBTEFIE
JE, MNERFN. REBEZEBSFMEINERESE 28,
IE BB 4A 0% A4 4B B S B B BN AL, 3 0 S B 38
T, BRIEEERERET FEE.

KIFRA, KEAFRRERE TGF-B1 R B £ 4 48
ffl, SCEY 7R ¢ TE & PCR £ A K 4 B AR FNL Col 170
Col 11 B9 mRNAFEXT 7K Fo 45 R &M TGF-B1 R /T,
MRC-5 48 Col I, Col 111 F1 FN B9 mRNA FEXT 7K FFEE
TGF-BLREMIEEZ S IEE, X5 XmtiRE—H ",
AR ERKREE, TGF-B1 RIBUS FN. Col 1F] Col 111 HY
MRNAKFIES, 1R TGF-BL ERMAF AV LA E L ETD
RIEBEEER,

WEFMBS FEMFFRFTIIXEHALENLEA
F, BT EHHE, 0B FfLENIRR
HE ARG MEERAFHABIFERN, IncRNA
FHENANTBIALEF, IncRNA 215K E AT 200nt B9
KEEIERIDRNA, B RRILEB R, LRNABE
FEEERMNRIED, HFRERE, INRNATTE 5K
BERAE FRAENERERRE, E2MERE
SABRPRIEEZTEMIER", InCRNATERMLF 41K

HRPALAE—TENETIER, FI0TE IncRNA
cd99p1 BEASHDHIRM AL AT 4E AR RVIETE, MARPR IncRNA
n341773 B LU 1% 10 Bl AR &F 4 40 R S R A9 3R A S
IncRNA-ATB 12 #§ TGF-B B E BY IncRNA S, 2 TGF-B 15
SERTHNXBEATET, 5ZMEREZTIEX. if
RERPAAREFRFSHEXFALECEEFALRNM
IR IncRNA-ATB ;B 7RIA, BB IncRNA-ATB
IKFESHAEUDHEEZERX Y, vwanF W HRE
BH IncRNA-ATB TEATHREIEN TGF-B 5 S X S RIZEE
BIEA, Ke F " Hi 545 R 2R IncRNA-ATB 7E fili &2 4R
OhRIKRIE S, H IncRNA-ATB RIX_EIARE(E #4HRE)E
T. 9. TBHIEZE, FAILZE S IncRNA-ATB 7ERT AL
FEMIEPREAEGHEMIER, MM mphsr£Ei
SO

FIRHARE, ARREIRER TGF-B1 RIB MRC-5
AR, RASSATR K TE 2 PCR L AELRAEH IncRNA-
ATBHI mRNAAEXT K F, BRARERKRE, FRKE
TGF-B1 8 /5, MRC-5 40 B F B9 IncRNA-ATB BJ mRNA
AT EREF ERVIE ML N, ME, BIEXMED
M &I, IncRNA-ATB 5355 FN. Col 11 Col 111 B mRNA
X KFBEREXR. 58 LFTR, KRS RKEA,
TGF-B1 RIBS IncRNA-ATB BYZR3X 3R, RIBY AN Col 1711
Col NNFTRAFE, BIREEAMIMNEBRYE EINHR,
&7 IncRNA-ATB TE(RIHABRR AT LE S A2 RAE1E R

HTF IncRNATEERIEIE S R ZHE, HHIES, |
YEERM IncRNA BB A A N EERN A IEEE(E
Fo Z}RHMRHKERERBRNNGIHAR, FE
IncRNA-ATB TE £ AR AR a0{AT 5 |62 FN. Col 17T Col 111
mRNAMEXTKFEF =, S5MTLENERE, FEBEL
H—P R TIIERR,

B

[ 1] PRASSE A. Idiopathic pulmonary fibrosis [J] . Pneumologie,
2015, 69 (10) : 608-614.

[ 2] FRASER E, HOYLES RK. Therapeutic advances in idiopathic
pulmonary fibrosis [J] . Clin Med, 2016, 16 (1) : 42-51.

[3] ELMUFDI F, HENKE CA, PERLMAN DM, et al. Novel
mechanisms and treatment of idiopathic pulmonary fibrosis
[J] . Discov Med, 2015, 20 (109) : 145-153.

[4] SCOTTON CJ, CHAMBERS RC. Molecular targets in
pulmonary fibrosis : the myofibroblast in focus [J] . Chest,

2007, 132 (4) : 1311-1321.

www.jeom.org



#5455 J2 &% | Journal of Environmental and Occupational Medicine | 2019, 36(3) 265

[5] XI3EE, T/, KT . BEFEZ@ET TGF-B1/ADAMTS-1
=S BEINBIARL £ L] . PEHDIEFIEIR, 2013, 29
(3) : 425-431.

[6] HAN Q, LIN L, ZHAO B, et al. Inhibition of mTOR
ameliorates bleomycin-induced pulmonary fibrosis by
regulating epithelial-mesenchymal transition [J] . Biochem
Biophys Res Commun, 2018, 500 (4) : 839-845.

[ 7] NAKAMUTA M, KOTOH KM, ENJOJI M, et al. Effects of fibril-
or fixed-collagen on matrix metalloproteinase-1 and tissue
inhibitor of matrix metalloproteinase-1 production in the
human hepatocyte cell line HLE [J] . World J Gastroenterol,
2005, 11 (15) : 2264-2268.

[8] 3B, Mk, XIFE . KiEIFRID RNA BT R LT 4
R HRHER D] R EREFESXE, 2018, 18
(34) : 50-49, 52.

[9] MAJ, CUI X, YIR, et al. Plasma LncRNA-ATB, a Potential
biomarker for diagnosis of patients with coal workers’
pneumoconiosis : a case-control study [J] . Int J Mol Sci,
2016, 17 (8) : 1367.

[10] )38, KE, BER, F. AERBTINE miR-21 TFHR
TGF-B1/Smad B H FIEZ 1ER B RFAECA B4 D] .
PEFIEAIERE, 2017, 33 (1) : 149-153.

(11] XUBRHE, B4 . RSN ETER LT R IER BV
& D] BREF5IRFK, 2018, 38 (5) : 116-120.

[12] £, XER, EME, F. SURBAKRMTELRAE

KIS U] FIRSRIWES, 2016, 33 (7) :
644-649.

[13] CALEY DP, PINK RC, TRUJILLANO D, et al. Long noncoding
RNAs, chromatin, and development [J] . Sci World J,
2014, 10 : 90-102.

[14] SPIZZO R, ALMEIDA M1, COLOMBATTI A, et al. Long non-
coding RNAs and cancer . a new frontier of translational
research? [J] . Oncogene, 2012, 31 (43) : 4577-4587.

[15] HUANG C, YANG Y, LIU L. Interaction of long noncoding
RNAs and microRNAs in the pathogenesis of idiopathic
pulmonary fibrosis [J] . Physiol Genomics, 2015, 47 (10) :
463-469.

[16] YUAN J, YANG F, WANG F, et al. A long noncoding RNA
activated by TGF-B promotes the invasion-metastasis
cascade in hepatocellular carcinoma [J] . Cancer Cell, 2014,
25 (5) : 666-681.

[17] FU N, NIU X, WANG Y, et al. Role of LncRNA-activated
by transforming growth factor beta in the progression of
hepatitis C virus-related liver fibrosis [J] . Discov Med,
2014, 22 (119) : 29-42.

[18] KE L, XU SB, WANG J, et al. High expression of long non-
coding RNA ATB indicates a poor prognosis and regulates cell
proliferation and metastasis in non-small cell lung cancer [J] .
Clin Translat Oncol, 2017, 19 (5) : 599-605.

(RXYRIE DR ; PRI - PRI ; XY © BIR)

www.jeom.org



