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Mechanism of IncRNA NEAT1 promoting hepatocyte injury and inflammatory reaction induced by sepsis
CAO Ji-ling', SUN Jian’, WU Yong’, HU Zhi-qing’
China; 2. Emergency Medicine, Nanjing Jiangbei Hospital, Nanjing Jiangsu 210048, China; 3. Critical Care Medicine, Nanjing Jiangbei
Hospital , Nanjing Jiangsu 210048, China)

(1. Intensive Care Unit, Nanjing Jiangbei Hospital, Nanjing Jiangsu 210048,

Abstract: Objective To explore the mechanism of hepatocyte injury and inflammatory reaction induced by sepsis based on miR-129-5p/
TLR4 signaling axis regulated by IncRNA NEAT1. Methods Peripheral blood from 15 sepsis patients (the sepsis group) and 15 healthy
individuals (the healthy group) were collected for gene expression detection. The mouse normal liver cell line NCTC 1469 was used in in vitro
experiments, and an in vitro sepsis model (the LPS group) was established by lipopolysaccharide (LPS). The cells stimulated with LPS and
transfected with mimic NC, mimic, siNC or siNEAT1 plasmid vectors were named as the LPS+mimic NC group, the LPS+mimic group, the
LPS+siNC group or the LPS+siNEAT1 group, respectively. The cells treated with a combination of LPS, siNEAT1, and TLR4 recombinant
protein or LPS, mimic, TLR4 recombinant protein were named as the LPS+siNEAT1+TLR4 group or the LPS+mimic+TLR4 group, while the
control group was not treated. The mRNA and protein expression levels of TNF-a, IL-6, and IL-1p were detected by qPCR and ELISA,
respectively. The cell apoptosis rate was detected by TUNEL assay. The binding of IncRNA NEAT1/miR-129-5p and miR-129-5p/TLR4 was
detected by dual-luciferase reporter gene analysis. The TLR4 expression in cells was detected by Western blot. Results  In the in vivo experi-
ment, compared with the healthy group, the expression of TNF-a, IL-6, IL-18, IncRNA NEATI1, and TLR4 of peripheral blood in the sepsis
group was significantly increased (P<0.05) , while the expression of miR-129-5p was decreased (P<0.05). In the in vitro experiment,
compared with the control group, the expression of IncRNA NEAT1 in the LPS group was increased (P<0. 05). Compared with the LPS group
and the LPS+siNC group, the expression of IncRNA NEATI in the LPS+siNEAT1 group was decreased (P<0.05), and the expression of
miR-129-5p was increased (P<0.05). Compared with the control group, the cell apoptosis rate and the expression of TLR4, TNF-a,
IL-6, and IL-1B in the LPS+siNC group were up-regulated (P<0.05). Compared with the LPS+siNC group, the cell apoptosis rate and the
expression of TLR4, TNF-a, IL-6, and IL-1B in the LPS+siNEAT1 group were down-regulated (P<0. 05). Compared with the LPS+siNEAT1
group, the cell apoptosis rate and the expression of TLR4, TNF-a, IL-6, and IL-1B in the LPS+siNEAT1+TLR4 group were up-regulated
(P<0.05). Dual-luciferase reporter gene assay revealed an interaction between IncRNA NEAT1 and miR-129-5p, and TLR4 was the target
gene of miR-129-5p. Compared with the control group, the expression of TNF-a, IL-6, and IL-1B as well as cell apoptosis rate in the LPS+
mimic NC group were increased (P<0.05). Compared with the LPS+mimic NC group, the expression of TNF-a, I1L-6, and IL-1B as well as
cell apoptosis rate in the LPS+mimic group were down-regulated (P<0.05). Compared with the LPS+mimic group, the expression of TNF-a,
IL-6, and IL-1B as well as cell apoptosis rate in the LPS+mimic+TLR4 group were up-regulated (P<0. 05). Conclusion IncRNA NEAT] interacts
with miR-129-5p and directly targets TLR4 to promote LPS-induced hepatocyte injury and inflammatory reaction. This study can provide a
new therapeutic target for hepatocyte injury caused by sepsis.

Keywords: IncRNA NEAT1;miR-129-5p;sepsis; hepatocyte injury ; inflammatory reaction
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2.4 IncRNA NEAT1/miR-129-5p & miR-129-5p/TLR4
48 ZAF )

2 W5 B A TargetScan T & B, IncRNA
NEAT1 I miR-129-5p Z [MAFTEL, G IEIX (Kl 4a) . WL
YN G L A 4 4 S 50 0 A5 R o, fE B AR R
(NEATI-WT) ', 5 mimic NC 41 H4% , mimic 20 998
RIFE AR (P<0. 05) ; 7EEAERI(NEATI-MUT) 1, 5
mimic NC 2] H0A% , mimic 2H {28 G2 G AR e ge it
27 L (P>0.05) , UL E 4a. miR-129-5p 5 IncRNA
NEAT1AEAEMEAE . gPCR 20T /5%, siNEAT1 TLER
T IncRNA NEAT1 Jf 3% it T miR-129-5p 1y 3% ik
(P<0.01), lLIE 4b .c.

IncRNA NEAT! 5 uucAGUCAGAGAUGGCAAAAAg 3°
miR-129-5p 3’ cguUCGG - GUCUGGCGUUUUUE 5

E—25 7 HT miR-129-5p 5 TLR4 (A EAEH . A=
Y5 B 2B TargetScan Hill miR-129-5p Fil TLR4 A
ZAGEA N (F 4d) o UG Z T 5 35 N SL 50 4%
BB R, miR-129-5p 5 TLR4 2 [a] 17 16 ¥ [f] € & .
mimic B B FEAR T TLR4 BFAE A (W) 40 2O R
PE(P<0. 01), 1% TLR4 2848 B (MUT ) 4 g 1) %€ 6 3%
it 15 4 TG 52 W (P>0. 05) , WKl 4e. 5 mimic NC 21 kb
#, mimic 2 miR-129-5p Y& EIE N, TLR4 ) mRNA
AR 1 2235 52 F 8 (P<0. 05) 5 5 inhibitor NC 41 H
4%, inhibitor £ H miR-129-5p /i ¢ 35 F ¥ , TLR4 11y
mRNA Fl2E 1335 L # (P<0. 05) , VL&l 4f~h.

NEAT1-MUT 5’uucAUUCAGAGAUGGCCUCCUg 3’ ﬁ 1.5 2.5
= mimic NCZ == mimicZi o o &K s
1 = = 2.01
e . g 10 E
ég — = 1.5
B 1.0 z o
3 0 1.01
3 2 05 R
®os < = 0.5
B Z %
= 2 0.0 E 0.0
0. £ siNC siNETA1 @ siNC  siNEATI1 @
NEAT1-WT NEATI-MUT @
TLR4 3°UTR 5* .. .AGAAACUUACUACUUlGCEWG. .
mmu-miR-129-5p 3° CGUUCGGGUCUGGCGUUUUUC
TLR MUT 5’ AGAAACUUACUACUUCCUUCCUG
o " X X
— mimic NCZ N 2.5 s 20
1.5, mmmimicZl ® 20 ALY
o ok g : _% 15
= 515 g
#% 1.0 fead *x = 1.0
BE & 1.0
= & 0.0 & 0.
0.0 E S HP P F
WT MUT (9) ,@é ‘-&@ . &% R GRS
& T &S &
& & &
b

a: £ W15 B3 FM IncRNA NEAT1/miR-129-5p 48 Z AF A # 25 45 & 2 B 35 & B4R 2 2 B 57 IncRNA NEAT1 #2 miR-129-5p %
A 89 % % ;b.c:qPCR 4 IncRNA NEATI #= miR-129-5p 0 Rk ;d:miR-129-5p/TLR4 48 ZAF F 44 45 B4 5 0 £ 15 8 FIM ;e R

& BRI B 57 TLR4 F2 miR-129-5p #9 % % ;f~h:qPCR #= Western blot % miR-129-5p f= TLR4 #j & ik
IncRNA NEAT1/miR-129-5p % miR-129-5p/TLR4 B8 B 1 A

E 4
IncRNA NEAT1 i@ it miR-129-5p 2@ TLR4 8 ¥
LPS #5389 ¥ 92 R

qPCR &5 iR, 5 X IR L4, LPS+mimic NC 21
TNF-a IL-6 F1 IL-1B A mRNA k34411 (P<0. 05) ; 5
LPS+mimic NC 41 Ft % , LPS+mimic Z1 TNF-a , IL-6 Al
IL-1B i mRNA F3AF&AK (P<0. 05) ;5 LPS+mimic 41
4, LPS+mimic+TLR4 41 TNF-o \IL-6 1 IL-1B ) mRNA
IR (P<0. 05) , WLIE Sa~c. ELISA 5246 FT W 2% 5|

2.5

*:P<0.05;%*: P<0.01

() TNF-a \ IL-6 Fl TL-18 F ik 45 5 qPCR 19 45 S AH 1
(P<0.05), UL 5d~f. K, TLR4 /E 4 miR-129-5p [
NSN3 1 R T LPS 75 I AE U . TUNEL 52
¥4 R, 5 X BB 4] &L, LPS+mimic NC 20 /4 41 g
P TR (P<0. 05) ;55 LPS+mimic NC £ L%, LPS+
mimic ZH B9 40 98 T R BE AR (P<0. 05) 5 5 LPS+mimic
ZH It %, LPS+mimic+TLR4 2H 1Y 40 Bt 98 7= % 14
(P<0.05), W& 5¢.
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.ag 2.0 ) 5
=15 i
£ £
=10 g

0.5 %

3 El

% 0.0 =0
LPS- + + + LPS—
mmicNC-  + - - mimic NC -
mimic — = + + mimic —
TR4- - - + @ TLR4 —

+ 4+

mimic NC — + = ~ mimic NC -
mimic — = + + mimic —
TR4- - - +@ TLR4 -

+
+

+
+

a~c: qPCR A& M &m i F TNF-o | 1L-6 Fo [L-18 9 & A ; d~f: ELISA 42 3 4m i F TNF-o | 11-6 F= [L-18 9 &34 ;¢: TUNEL

ol dm J =& *:P<0.05;%*:P<0.01

1+ +

I+ +

I+ 1+

N oW A

HélﬁmRNAﬁﬁ*ﬁxﬁ%it

LPS -
mimic NC —
mimic —

TLR4 -

+
+

1+ 1+
++ 1+

3

&

IL-1B (pg/mL)

++ 1+
I+ o+
++ 1+

—
W
|

EE

—_
(=]
|

TUENLBH:AIHE HE51(%)

I+ o+
I+ 1+
++ 1+

DAPI Merge I e

E5 miR-129-5p FIAFiF S S AE K B2 040 B #5345

i#

it

e B9 S — 4 B M S SN, 7 EE T R 3
B U BE R R/ SE PR RS, ISR AR B
BEAE 5 R A AT 30405 Hh S G B S, 22 A A B 28 TIE 5K
T ZF microRNA Fl IncRNA 5 JAE 1 #5475 51, Sk
T, HEAE RS e BEAE 5 |2 19 463 495 v 1 EL AR FE v o
AW . AR I AR Ji TargetScan #CA4: FUN & L, IncRNA
NEAT1 5 miR-129-5p Z [AIfF7EAH B AR, 3xX 7T fE 5 ik
BEAE AR P AR RS RN R A . Ak ARG
2 1] e 1 R 5 1) P4 40 S8 3 AR PR ) TNF - IL-6
IL-1B. IncRNA NEAT1 1 TLR4 f) % i5 ¥ 8 , {2
miR-129-5p (K 7K-F-FEAK . #E— 2B UEW] T IncRNA
NEAT!1 ] i# 53 4 15 miR-129-5p 1915 , #1i] TLR4 3
P LPS A RAE RN . X EEFIe 48 S o i e 5 |
BT BRI B AL T — I TEIR YT AT

3

WFFE W, IncRNA NEAT1 75 i 5 0F M R ) 3¢
ik LA AR M REAE I 500 Sk B A g s
B A, ARF T A5 R N AR MR IE 15 T 10 T
15 T IncRNA NEAT1 Rk i T &, X 5 2 A i if
55—, B4, IncRNA NEAT1 i Tt & i& 0% b &
miR-129-5p B \TLR4 30T LA B AEAE S vy ) i 25
Hom . ARWFIE SR B R, miR-129-5p 5 IncRNA
NEAT1.TLR4 ¥ 741 ¢, 1 IncRNA NEAT1 5 TLR4
RIEMSE, ZRTHFFEWFE Y, IncRNA NEAT1 7] 38 i3
5 miR-129-5p (45 &, i miR-129-5p i 23k M {2
EVRE PG 7 B B B4 4 AR R L, AR 9 7 ik 3
JiE FUESE T IncRNA NEAT1  miR-129-5p #il TLR4 7£ 4~
SEIMCTEAE 5 T 0 5O vh B B A DG

TE S0P e B AR A o LPS 3 8 T 9T e B
iE 3 [) A1 9 0 2 7 ARG K B, 5 MR RE 5 | kS
JIF451405 e % ) IncRNA NEAT1 2635 b 45 5 —%, LPS
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F8 S 40 1 7 IncRNA NEAT1 (92635 i, 3T 2k

IncRNA NEAT1 WU FAIE T LPS 75 5 1Y 8 i 40 it [H 17K

o WA, I TLRA 20 25 11 b4 TLR4 (23K n] LAigt

EEUTER IncRNA NEAT1 X 240 6 038 T~ Fl 58 5 4 B 3 3%

KB RIE L, 3X 22 W miR-129-5p FIl TLR4 7E IncRNA

NEAT1 9T g7 e 2 2 A £

A 5T 25 F 8 B R, IncRNA NEAT1/miR-129-5p

FImiR-129-5p/TLR4 FE45 5, iX AT /& IncRNA [ YA

TG RNABLE L HE A EFNS ", AR O EER

B A5 SEIE S IncRNA NEAT1 5 miR-129-5p 7] B

454y, JF HAESE TLR4 2 miR-129-5p AYHI L[N, TLR4

Al LA miR-129-5p 88 m 404 o DAL, A4 58 A A 7E

LPS 313 F ,IncRNA NEAT1 (2635 B3 18, b5 5

miR-129-5p 35 G PE 454, 40 miR-129-5p A ik

i BEAK, $2 78 IncRNA NEAT1 $3 1 N Y6 52 4 1

RNA, A 1M 38435 B% miR-129-5p 3170 i f¢ %0 %5 [ TLR4,

TLR4 BT J5 I T (5 518 5, S BU™ H I 50E R

o 75 A

25 I, IncRNA NEAT1 78 e 5 4E 5| 2 19 JHF 461 455 v

BA R Y UI6e , HAEMREIE 1755 09 4005 28

FRN A B, B S miR-129-5p 354 319595 TLR4,

PLPE U F5 4% . #8785 T IncRNA NEAT1/miR-129-5p/

TLR4BTE MR AT 175 5 00 5 O vh () S22 D, e

FE VST 1 B G SR AL T R E TR T A

E e d
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