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Abstract: Objective: To analyze the molecular mechanism of INcRNA NEAT1 regulation of liver fibrosis with the help of
bioinformatics and experimental validation, hoping to provide new ideas for the prevention and treatment of liver fibrosis and
drug development. Methods: Screening INcRNA NEAT1 target miRNAs with the help of Starbase database; screening miRNA
target mRNAs using miRDB database; obtaining liver fibrosis-related targets through OMIM, CTD and GeneCards databases;
interacting INcRNA NEAT1 regulatory targets with liver fibrosis targets, and performing key target Enrichment analysis was
performed. Hepatic stellate cells (HSC) were activated with LPS and divided into blank and model groups. HSC were
transfected with SINEAT1 and negative control and divided into SINEAT1 NC+LPS and siNEAT1+LPS. MTT method was
used to detect the proliferation of HSC and flow cytometry was used to detect the apoptosis rate of HSC; molecular biology
was used to detect a-SMA and Collagen | expression. Results: INcRNA NEAT1 targeted 26 miRNA molecules, miRNA
targeted 564 mRNAs, 617 liver fibrosis-related targets, INCRNA NEAT1 regulated 20 key targets of liver fibrosis, INCRNA
NEAT1 involvement in liver fibrosis may be closely related to its regulation of cellular senescence. INcRNA NEAT1
expression increased significantly upon HSC activation. The proliferation rate of HSC cells was significantly decreased and
apoptosis rate was significantly increased after NEAT1 silencing, and the expression of a-SMA and Collagen | was also
significantly decreased. Conclusion: NEATL is involved in the development of liver fibrosis by regulating HSC proliferation
and apoptosis, and may be closely related to its involvement in the ceRNA network that regulates cellular senescence.
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4T 4E4k, (hepatic fibrosis, HF) J&fEM8 M 445
FHIB TR BB E RN, AR /NS (extracellular
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FrifEA: targetSites>2, 5145 55 INHERA A AT 5

2.2 miRNA #E 5] mRNA FIFREX
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2.5 SEIRISE

25.1 &5

PCRAXCRIEBIHT A MR A R A 7], EDC-810).
7t 40 B8 {¢ ( BECKMAN, CytoFLEX) . MTT
(BIOSHARP, 0793) . LPS (b i ZEERERHLARA
"], fit5 L8880)  AAEIE T AT & (P HLAEAE
), KGA1026) . Lip2000( FE52 K, 12566014) . sSINEAT1
KRR (RS A HEARGRAR]D .

2.5.2 HHEK

KB R4 B (HSC-T6) Procell #%5: CL-2317.

2.5.3 HfIREFR A R A

# HSC-T6 #HT B 7 oM T B B8, I
47 10% FBS f1 1% = 4% DMEM 35550, i H B T 37<C.

5% CO, [E5 758 15 7%, F LPS Sug/ml 42 HSC 4h
[91, KA At R AL AT AL 4, SINEATL 8% siRNA-NC
el B2 E A 50 nM, A T B9 nEE YL i s sh 2 N
Lipofec-tamine™2°% 7, #JLACHIAWKE 5 ul/mL,
TR AR R FLA AR L 1 mL. 56 Gegh 0 B 5 it
B R 5 T e 82505

2.5.4 MTT 3 4 H 3 55 15

BU6 B0 K 1) HSC-T6 4ifi, g wibs, Ak
FRFE B 5 BE B 7>10* /mL, HEA 96 LI, X4
MU TG, ik ik, B4 3AESL, T 37T,
5% CO, WA FE 2644 T 172 =M B, LN 10
uL MTT, 37T 3% 4 h, WHIEGFREE, BEAROC E )
A

25.5 A A TR AEF I

UG HAR) HSC-T6 41, BREFW AL, HR 7L
VR BE R 7>410% /mL, #EN 96 FLIR, ST4H s
Yef5 k821537 48 h, F PBS K41 At ¥ 2 ¥, 1500 r/min,
3min; AP TG EERAE UL T, RERI.

2.5.6 RT-PCR #MAH R4 FRiA

AP 1 mL Trizol %57, FEHLE RNA.
7t 3%, IE RNase ) 75% 2.8 1 mL, &0 5 min.
7 FE, T RNA JUE 5~10 min, BUTiEE T 20 uL
DEPC 7k, FHigi 5% 71 &15 %) ¢ DNA, H RT-PCR
KrAH N4> T 3%, NEAT1. a-SMA. Collagen I Al
GAPDH 51¥FF 5403 1 s .

® 1 5P aIER

Gene Forword Reverse

NEAT1 5'-CTTGTTCTGGGAGCATCATTCT-3’ 5-GCTGGATGGAGGCTTGTTTAG-3’
a-SMA 5'-CTGCTACTGGTTGTTCTTGTGGC-3’ 5-GTTCTGTGCCTCTCCATTCTTAG-3’
Collagen I 5'-CCAGTGGCGGTTATGACTTC-3’ 5-GCTGCGGATGTTCTCAATCT-3’
GAPDH 5'-GGTTGTCTCCTGCGACTTCA-3’ 5-TGGTCCAGGGTTTCTTACTCC-3'

2.6 gLkt

i I SPSS 22.0 B AR Hidl AT vt 50 br, TR
ER LR 2 ( xds) Fon, T EFI 2 AN
FLRCRH BRI &R 7 Z b, E— DA N LSD-t
K5, P<<0.05 N NZERA G HEE L.

3 &R

3.1 INcRNA NEAT1-miRNA-mRNA M #&
INfE A

& B) Starbase (4 /% , LA targetSites>2 A ik 2514,
e IncRNA NEAT1 #[1] miRNA26 />, FF) A

http://www.lifescitech.org



24

miRDB ¥ /%,

BN 2 HET ceRNA MIZRTT InNcRNA NEATL 8% AT 47 4E 46 9 53 F ML A1

LA Target Score>95 Mifiik 214, ik  H miRNA ¥[a mRNA564 4>, VE4HILE 1.

=
SLC2SAGTFOXC! TRAMS KCNKID CHSY1 REPS2 “LAMC1 {CRESS

.GaAz

SFT202

sP1

AMOTLY USP14

‘GRID! * SOX11 PKIPTMINDY APIGT

CLP1 L

CNKSRZ NXT2 “CONT2_ NAATS EYM NFR2 wFi2; uaezi:mxz ELK:' { 23
APIS3 USP1 FAMIZ8ATASOR rsNzn»GEFssﬂm TTEAD! ; ARSI ucwg HC2 23 nw«m’cem

rml oosn LGS “NELFA® CEPS7” CBXZ TOMILY

GPDIL  RELA SMNDCT DDX3X. NCOAT- w‘ﬂ Z'f(“ LW ’KIFJE.LEKHH' JAGH
DMTF1 USEZB'LACAT2 PIDY | '}"—
BCLAFIACON. GATMRANOEE P 14080 RNFITO: RARG
JRNI PTPNB MORCH ETS1 quuv‘Wpa’B.\wr’sfé@lm

!

aENm mn swuﬁnectm £ce bxvlmun’.c‘;m

oY zrﬂmgrxmu lCAP mmswumscm PROX1 ZNFSN
aabh o0z MGAT! PTBP3 WORS 1 VBED2 RIF |PTPRD cmN Ycouoz

‘vnw GCG mrsAz NRICH m! uocmsmus RRM2 * NMES PCDHAZ

CDI4 NRP1

NAMO DRAIB! NWDZ2 VS35 CTATH

2NFu0 CLONS: FPcs}lzm GLS ANKRDAZ YOD!  SNK18 o ASPA DUSP16.

PRTG ” CBXS anu AN CC2D1E caxt mﬂPﬂm /STOX2. BCATH  KLHL2 PCOHA1 AP2A2 PPFIBP2. CPD BIGNTSZFPO6LY FEXNT mm cPox TIL SLC30AT waz LaTst Amu mRsP mrmmsvwmmm AGO4 KITLG ZNFSST EBF2
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3.4 HSC 1E4LET NEATL FIRIE B
HSC iHifbJ5, NEAT1 FIFRIEHEIN, ZRaAxBAE g% L (P<0.05) , V41K 4.

Relative NEAT1 Expression

w
1

L)
1

0-

Control

*

LPS

K 4 HSC i51LJE NEATL KiktE N, 525 Ax R4 Lhii*P<0.05

3.5 J1BR NEATL J§ HSC BB MET-HIE R

VTER NEATL J5, 43 R0 5 T %, 255 si NEATINC HAE %155 X (P<0.05) , Uik NEATL &5,
HMOE TR S AN, 255 si NEATINC HESiH% 5 X (P<0.05) , 400 E 5.

A sINEAT1 Ne¢

105 E o1
31.35%

Q2
1.55%

] 3
03 2.07%
s B R | AL L B L B b |
0 10 10° 10 10
15+
9
g
 10- %
0
g
&
a 51
®
3
Q
0-
siNEAT1 NC siNEAT1

sINEAT1

5 a1 Q2
31.48% 6.88%

250+

Cell proliferation rate(%) &
o
(=]

o
1

siNEAT1 NC siNEAT1
] 5 NEATL X} HSC A5 AN T (152, AR T 0, Bl b E I, 5 sINEATINC 4 Lh4*P<0.05

3.6 UTER NEAT1 J§ a-SMA. Collagen I mRNA RiX &

ULER NEATL J5, a-SMA. Collagen I mRNA FIAH R T, % 54 si NEATINC A 401245 X (P<0.05),

VR4 6.
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0-SMA mRNA expression >

0-

siNEAT1 NC

siNEAT1

14

0-

Collagen | mRNA expression
N

siNEAT1 NC siNEAT1

6 NEATL %} a-SMA. Collagen I mRNA Fi5HI540, A: a-SMAMRNA ik 155, B: Collagen I mRNA Fiki&i, 5 siNEATINC

2H i #s*P<0.05

4 Bk

JF 27 Ak B R I P 48 00 B DA S A 25 A
Jod DT BT S0P T PN 45 400 2H 23 e o 14 AR R B FR . HSC
I S B E o PSR AR | BRIE ol 5T
HUR H 32 BUR EEARFAE[10]

INcRNA NEAT1 J2& i1 Pol 11 M A ZEIEPZH 11913 [
MEN1 f7 s sgimok . HAPANEERA, 4052 3.7kb
) NEAT1_1 #1 23kb ff] NEAT1_2 [11].NEAT1 F 5%
fiFAMEZ, &S50 R A% 25 1Y 2 RNA
a1, HoFYERR s M se B L A E] A [12). AR
B NEATL 7£ CCl4 52/ NERAF4EAL T R IE F
W, JF H AT LMt HSC Wit 3:30 ECM Rissghn, &
B NEATL 5 FF£F4Efb o R VI[13].

AU FAS B AEE B2 70, /13 T NEATL
#L1H miRNA26 4>, miRNA #E[i] mRNA564 4>, fT4F
YA AH GRS 617 A, B A FARFEAS 3 NEATL it
ITGB1. SPP1. TGFBR1. STARD13. NPHP3. NRAS.
DLC1. ADRB2. COL3Al. CFTR. JAGl. HMOX1.
AP1S2. BMP6. CPT1A. SLC17A5, CHSY1. RELA.
PPP1R3B. COL4AL CH#E fiiffs - 4F4efh, X oesk
B SHAT DIRE @A B R T, N A 2 P M B
Ak iR RE, ERSRIATTIEM. ARSI
REFEWEBER, #FEE T RIH FEAMMEE
GRS E. AT E EAEMREZ =0
404 TGFBR1. RELA F1 NRAS £ ceRNA & 1E4T T
Mg, VAR 7. 54T HSC $5 57 m % IA a-SMA
AT Collagen T %540 M 4P T 7y, b BE VTR T B 40 i A
FEIX, IR, y& 2 HSC [i2 30 5 U 46 fE ) 2 & 30,
FEUH I SE R AR A [14]. A ST KIN[L5], K
HR AT LB % HSC A& B AR EH e HSC 2%,
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M R FE G AR A VR T o 32 22 41 I e BEL Vi 76
GO/G1 ], fEMi#%E B- LA b HBEIIRIA M pl6. p21 &
PR =2, A0 B PR A S B TS PE[16] o B 53 R 4N
FeL Y Tl T I B 48 S A0 I R ) e R S 1 5 S At
PAZERE N A Bifa s, HSC P T RIE I iZ A 5 =00 HSC
W RIEAERLT]. RELA A nT LMEHE Kupffer 4
Jfirh Fas/FasL [ iR, Mm-S S040 i 1-[18]

MiR-130a-3p i H#:#L W TGFBR1 fil TGFBR2
IV ERI) s e T A A B M A P 2 2 UK A ) T A 5
S HIET[19]. miR-148a-3p AJ AEH T 4 ] NRAS #1
HIFLIRE MCF-7 4HMIf 3 5E, (2t 40 i 2 [20].
I, fREEEA) HSC 322 FH T n) BELIKT B GV AL,
o B RGP AR 44 4 BB S

miR-4262
let-7g-5p miR-181d-5p
!
let7f5p  \\ |/ miR-181c-5p
miR-98-5p- \ 1 miR-181a-5p
TGFBR1 W RELA

let7isp /) NRAS\V':. |miRA81b-5p

Y o
let-7e-5p / miR-124-3p
miR-506-3p

K 7 NEATL 3412 ceRNA 4%

5 I R FRATTH 9250 3600E 7 NEATL ST 4F4Efb 2
%R, 24 LPS WHfk HSC J&, NEATL £k 5%
B, RS A4 R A R R E VL DUER NEATL
(ZRIEJG, HSC MR R B2 N4 IE HLIF T2 0 B 1
hn, [EE a-SMA F Collagen [ ik & F . %4 EAr
X, NEATL #4015 ceRNA Xf HSC T k4T,
TSI HSC S A AT, 2 5T 4k R 4 R e .
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