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[BE] B WA MNEEE N REEERMRNARTIRE A 91 (LncRNA MALATL ) i P4 52 40
TollkEZ k4 (TLR4) /MERE/MLINT88 (MyD88) /%N T k B (NF-«k B) f5 Sl KRN . ik ARSLEGHA] 42022
E10—12H o B ABFEK N B4 (HUVEC) 23 MA . B, €. DAL, 205HdiFH600 pmol/Likid L& (H,0,) ZbFHO,
6. 8. 10 h, Fifi/m >R FHCCK-87A e 40 M 16 44 LA AT HL 0,375 5 40T I S A0 IR 8D Fy S A T TR (1] . K HUVECY X i
H (ABATATANE ) | H,0,40 (ffFH600 w mol/LAYH,0,40BE8 hIA # 48 AL T AN A T ) | SR q—PCRAG I LncRNA
MALATIZRIAKF- o BHUVECSH X EAL CRMATATANEE ) | H,0,40 (1600 w mol/LEYH,0,4LFE8 hLL 4 A S Ak b
BAMIRE Y ) | H,0,+siRNAZL (%544 LncRNA MALATIAsiRNAJS 600 w mol/LEYH,0,40 38 hLAH i Ak 7 B4 4 iy
iR ), R Western blot Kl TLR4 . MyD88, NF-k BEA/KF-. KHUVEC/ MXF IR (AATTALER ) | H,0,4H
(600w mol/LAYH,0,AFES h LU HE A AL R FLANAIAAL ) | H,0,+siRNALL (FULncRNA MALATI1AYsiRNAJS{#H]
600 p mol/LAYH,0,ZbFH8 h LIS HE b FLAN AR ) |, R q-PCREMTLR4 . MyD88. NF-k B mRNAFRIAKT, &
£ B. C. DAHANMIEMER/NFAL (P<0.05) ; CHANEN M EAEII60%, HH,0, 755 E b0 BN A (4 e (£ 1
TiETH2N8 ho H,0,2HLncRNA MALATIZFRIAK AR TR R4 (P<0.05) . H,0,+siRNAZHTLR4, MyD88. NF-k B3&ik
KV TRHRA (P<0.05) 5 H,0,+siRNAZHMyD88 . NF-«k BE kK TH,0,20 (P<0.05) . H,0,Z1TLR4, MyD88
mRNAZ KK 5 TR (P<0.05) ; H,0,+siRNAZHTLR4. MyD88. NF-«k B mRNAZ KK T M4 . H,0,2H
(P<0.05) . &t ANEIAEE R, LocRNA MALATIZAKTFREAR, SF 1M1 5500 J 41 TLR4/MyD88/NF- k Bf5 %
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[ Abstract] Objective To explore the effect of long chain non—coding RNA metastasis—associated lung

adenocarcinoma tran 1 (LncRNA MALAT1) on Toll-like receptor 4 (TLR4) /myeloid differentiation factor 88 (MyD88) /nuclear
factor—kappa B (NF-«k B) in endothelial cells under oxidative stress. Methods This experiment was conducted from October
to December 2022. Human umbilical vein endothelial cells (HUVECs) were divided into groups A, B, C and D, and treated with
600 p mol/L hydrogen peroxide (H,0,) for 0, 6, 8 and 10 h, respectively. Then the cell activity was determined by CCK-8 method
to analyze the optimal intervention time of H,0, to induce oxidative stress cell model. HUVECs were divided into control group
(without any treatment) and H,0, group (treated with 600 w mol/L. H,0, for 8 h to construct oxidative stress cell model) , and the
expression level of LncRNA MALAT1 was detected by (—PCR. HUVECs were divided into control group (without any treatment) ,
H,0, group (treated with 600 . mol/L H,0, for 8 h to construct oxidative stress cell model) , H,0,+siRNA group (transfected with
LncRNA MALATI siRNA and treated with 600 w mol/L. H,0, for 8 h to construct oxidative stress cell model) . The expression
levels of TLR4, MyD88 and NF-«k B were detected by Western blot. HUVECs were divided into control group (without any
treatment) , H,0, group (treated with 600 p mol/L H,0, for 8 h to construct oxidative stress cell model) , H,0,+siRNA group
(transfected with LncRNA MALAT1 siRNA and treated with 600 W mol/L. H,0, for 8 h to construct oxidative stress cell model) .
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The mRNA expression levels of TLR4, MyD88 and NF—-k B were detected by q—PCR. Results The cell activity of groups B, C
and D was lower than that of group A (P < 0.05) . The cell activity of group C was the closest to 60%, so the optimal intervention

time of H,0, to induce oxidative stress cell model was 8 h. The expression level of LncRNA MALAT1 in H,0, group was lower
than that in control group (P < 0.05) . The expression levels of TLR4, MyD88 and NF- k B in H,0,+siRNA group were higher than
those in control group (P < 0.05) . The expression levels of MyD88 and NF-« B in H,0,+siRNA group were higher than those in

H,0, group (P < 0.05) . The mRNA expression levels of TLR4 and MyD88 in H,0, group were higher than those in control group
(P < 0.05) . The mRNA expression levels of TLR4, MyD88 and NF-k B in H,0,+siRNA group were higher than those in control
group and H,0, group (P < 0.05) . Conclusion Under oxidative stress, the expression level of LncRNA MALATI is decreased,

which leads to the activation of TLR4/MyD88/NF- k B signaling pathway in endothelial cells.
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b AN, shkoieasifk (atherosclerosis,
AS) MR A EAETE R, HOm AR AL 3 R A
w1 LA PRSP B ARG T P 40 1
DUARSRE R 200 5 Bdh, HGE AT RATE Y i A BE
AR, R TR PR BT, A LA A & kS i
457 ASHY BRI S R 40 AT I R
fHE P (oxidized low density lipoprotein, ox-LDL) [#]
PR T ox— LD L 48 A 107 S0 8 1H % i 2R
FP AR, B LU OZ 5 K ASHI B R . WF5E
FEH, TollFEZ 444 ( Toll-like receptor 4, TLR4 ) 5AS
(e 00 TLRAT: B 76 A J A e,
BTG JE T 5 5ERE AL R F-88 ((myeloid differentiation
factor 88, MyD88) %44, MM MyD88HK S 115 =
W, M F « B (nuclear factor—kappa B,
NF-« B) B9 fL R AR5 a7 .

IEAE SR KA IR AB RN A (long chain non-coding
RNA, LncRNA) 582 B2~ B TR, K EEIR S
T RN AT B 55 3 FH 5% 5201 (long chain non—coding
RNA metastasis—associated lung adenocarcinoma tran 1,
LncRNA MALAT1) #EALncRNAZIR — R, 7E4IH
BhRik, HABERSEE S . B9 R B, LncRNA
MALAT ULE A B0 T A AR, ol LG 2 i 4 A4
W0, R ELAT DU R A S A 9 B A
{H HHTLncRNA MALAT15TLR4/MyD88/NF- k Bf5*5
W SCR M ATERE . NI, AUTFE L
( hydrogen peroxide, H,0,) 7555 LN S AN IAL Y,
SRIG I AL A F LneRNA MALAT UG N 2 41 il
TLR4/MyD88/NF- k Bf ‘Tl &AM, LI AT ST 4R
AR B AS SO IR YA L SR (AR
1 #R57E=%

L1 SCEGRIIR] ARSCEG I ] h20224F10—12H .

1.2 SEmebbkk ABEERIK A 2 40 (human umbilical
vein endothelial cells, HUVEC ) H I BE2aRl2E Btk
fif. T.ncRNA MALATIH/NT3ERNA (small interfering

Oxidative stress; Long chain non-coding RNA metastasis—associated lung adenocarcinoma tran 1; Toll—-

RNA, siRNA) g H FiEHHI 255 R AR F : TLR4
riAl A 5 F AbcamZy | 5 MyD88Hi{A . NF-« BHiiA
I H 3£ [E Cell Signaling TechnologyZyFl; Actin, LncRNA
MALAT1. TLR4., MyD88. NF-« BI5I ¥ H 4 A4
WA (B ) BRRAF; K580 & flq-PCRIAH
B E TR 2 R A BRA /5 B BRI
AR LAY TRERARA R ; CCK-8iiI AMCE
I

1.3 LR

1.3.1 #ufisEsE BHUVECE T&5%BEmE. 1%
o E S RO DMEMES 32, 1637 C. 5%
COBEFER PRI FR2 ~ 3 d, FRAufGRE L AE R FR ML Y
T 25 R IK80% A A7 I A TSL 0 421 5 A B

1.3.2 H,0,i/5 5 S A0 0] 5% 40 AR 78 A1 i A T st [i)
FHUVECE R EEFITE9OfLAR T (100 w1/l ) , FE%FF
WAE R T i 356 ~ 8 h, ¥ H WA, B, C. D
41, Frlfd 600 pwmol/LEYH,0,402H0, 6. 8. 10 h,
B J5 R H CCK -8 3k 0 40 M 1% P, B4R 5k H
PBSTH Uk 5k B 3G SR AH,0,, A BALITALO pl
CCK-8i&7590 w MEBEDMEMIE I5 ., B FmaE T
KNI E 1 ~ 4 h, RAIBEARCN 2450 nmAb i
o DAL TE A SR 609t B s )1 SR A S B6 ) Fe A 9
i 1 IS M L VA W =K

1.3.3 q-PCREMLncRNA MALAT1AKFE B3
130 x 10*/mI B HUVECY 2135 Fp ZofLA H, AFLIMA
2 ml, K12 h, K HAAXTIEE CONUT(TARRE ) |
H,0,2H ({# /11600 w mol/LEYH,0,4b B8 hLiHy# % 1k
AR A ), R q-PCRA M LncRNA MALATI
RBAKF, BRI . AR, HPBSHUEL
W, IAS00 w il Trizol AHEECAN I (1) BARNA, ¥
MRNAWH IFR ZEPE, MMA200 p DRUE KB FK
( double distilled water, ddH,0) , JAF IRE.LHL
HEATES Ly, 45106 720 v/min. 15 min (B0 R
6 cm) ; W FJEWEW (300 ~500 wl) , IIAZERE
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NG EREG, 446 720 v/min, 10 min (&
DR HR6 cm) 5 FERWBAE, HT5%CBEERIEE,
WIRE Ly, £ 4 480 v/min. 3 min ( B0 2ER N
6 cm) ; FELEEHEWIG, IMAAIH,0 LUl UTTE 1
LncRNA MALATI, #%H850 °C 15 min, 75 °C 5 minfi %%
ST BUH B Lne RNA MALAT1 AT 50 5% 5% . DA Actin
JNZ, [diHPCRIAF & XF Actin, LncRNA MALATI
HATPCRY B, MAO0.4 wlbE/FUHEEI%. 2.0 pl
¢DNA., 10.0 w1l PCRIAHI, HddH,O¥s & M {4k 2 #h
F5)20.0 wl. PCRILZAF: 94 C 90s, 94 C 20 s,
57 C 20 s, H30MHEFR; 72 °C 5 min, Actinff) FJiF
S F%) }5-GAAGAGCTACGAGCTGCCTGA-3", F
W51 % 73 5 -CAGACAGCACTGTGTTGGCG-3";
LncRNA MALATIW WS Y F 5k
5-GGATTCCAGGAAGGAGCGAG-3", FiEs|¥Fslh
5'-ATTGCCGACCTCACGGATTT-3", HHEAZ ( ACi=
Ctygop—Clyzop ) 1B LncRNA MALAT1ZE k7K, 52
IRl T 3K

1.3.4 Western blotZEf M TLR4 . MyD88, NF-« B
KK B 30 x 10°/ml A HUVECH) &) 300 2 641
Merp, BALUIMA2 ml, Ki3R12 h, $HS AR (A
BATfTA ) | H,0,41 (#1600 w mol/LAYH,0,4b F
8 hUA A S AL AN AR T ) | H,0,+siRNAZH (5
LncRNA MALATI¥siRNAJGf# 600 p mol/LATH,0,4b
S WA EHEA LN B AN MAREAY ), R Western blotik:
KITLR4 . MyD88. NF-«k BEIAAKF, HAKNEER:
FRAEEFRIE, FHPBSIEVELE, JTA200 ~300 w1 RIPA
S Mgt T RN ER A BRI TR A (12 100) , Tuk b
EES ~ 10 min, HHEI R4 E] &S LRI 42 ZEP
BN, BRI BREIR, 5 s/IK; KR
F4 CHELHLT, 12 000 /mingS 0315 min ( BO2ER
J6 em) 5 ARSI P, RABCALM &H
FHIRIE, JINAS x Buffer (582 HUE FREA & 1Y E ] R
1:4), BT PAERSEEA (100 C 10 min) 5 &
10 ~ 15 p IR S IR 8 TR B P UKL h,
HLUEDRFFTESO Vi M E B BIPVDIE, )X
i, BPEL h, HAERARFEL00 Vi A EAN
PVDF 5% B I W43 214190 min; FH1 x TBSTIHPE3
Y, 5 min/¥; MIATLR4, MyD88. NF-« BYifk (i
FEL 1435041 £ 500, 1:1000, 1:1000), T4
BFH6~8 hy; TZIL N1 x TBSTIHYE3K, 5 min/iK;
FHAHR RS B E 1 h (FRELL 1 - 5 000) , M
1 x TBSTYEVE3K, 5 min/IK; #HATEAEE, S0 HR
HHFRRK . gy A 3R

1.3.5 q-PCRAZIMITLR4. MyD88. NF-k B mRNA
FIkKFE BEEN30x 10/ mlJHUVECH) &) #

Frzmeflrh, HALmA2 ml, §3:12 h, % H53
xR (AT AT AR ) . HL,0,41 (600
w mol/LAYH,0,4b BES h AL 4 £k 10 38 40 A AR )
H,0,+siRNAZ (% YLncRNA MALAT1HsiRNAJS fifi
FH600 w mol/LIKH,0,40 B8 h L4 2 48 1 17 184 200 it A
A1), RHq-PCRAITLR4, MyD88. NF-k B mRNA
FikKE, FikF1.3.3. TLR4R LS9 751 R
5-TGGATCAAGGACCAGAGGCA-3", FiiE51¥ 74
}5~GAGGACCGACACACCAATGA-3"; MyD88HY [-1if
SIWF5H5~AAGCGACTGATCCCCATCAAG-3",
W5 )75 A5 -TCGCAGACAGTGATGAACCTC-3";
NF-«k B LU 75 A5 -TCTTTGACAAT
CGTGCCCCC-3", NIEGIHIFH 5 -CAGCCIGGTC
CCGTGAAATA-3",
1.4 Gtk RIHSPSS Statistics 2651 470474503
St THEERIL (x+s) Fow, BILLE] HER R
ke, Z ) BRI R Ty 22534, 418l WG 7 kL
BERFLSD-tK 3 . LAP<0.05 02534 Giit i X,
2 HR
2.1 H,0,15 5 S Ak N7 3% 4 M AR A 1) 5 44 T 190 (]
A. B. C. DALIAIE 4510 (1.00+0.00)
(0.77+0.05) . (0.61+£0.09) . (0.52+0.04) .
VU A M T M LA, ZER A SR E L (F=40.08,
P=0.001) ; B, C. DA4IMEIEHIMCTALL, =54
GiiteEE X (P<0.05) o CHHANMEIE PR IET60%, i
H, 0,175 5 51V P A A A 1) e A1 T st 1) 48 h
2.2 XFEEZH 5H,0,4HLncRNA MALAT1FE kK AR
H,0,ZHLncRNA MALAT1iAKFH (0.76 £0.25) ,
T XTHRZH) (1.28+£0.38) , ZRALGH¥E X
(1=2.776, P=0.020) .
23 XML H,0,4H. H,0,+siRNAZHTLR4. MyD88.
NF-k BEREAKF L XHHE4L . H,0,41. H,0,+siRNA
HTLR4, MyD88. NF-«k BEILKFHER, ZRALIT
3 Y (P<0.05) ; H,0,+siRNAZHTLR4. MyDS88.
NF-«k BEBKFEmFXHA, 2RAE5HITFEX
(P<0.05) ; H,0,+4siRNAZIMyD88 . NF-k BFik/KF
mTH,0,4, ZRA%IFEN (P<0.05) , WHEIL,
K.
2.4 XPHRZH . H,0,4H. H,0,+siRNAZHTLR4. MyD88.
NF-«k B mRNAZFKILKFILE X4 . H,0,41.
H,0,+siRNAZHTLR4, MyD88. NF-«k B mRNAZA/KF
Wi, ZRASIFE L (P<0.05) ; H0,41TLR4 .
MyD88 mRNAZEA/K - FXHRL], 23451 FE X
(P<0.05) ; H,0,+siRNAZ{TLR4. MyD88. NF-« B
mRNAFAK @ TR . H,0,41, 2R A5G4 E
X (P<0.05) , W#2,
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3 it

ASHE H AT HLRCH WO AT B, REWE 58U &
WRRZE Y S5 TR & A= A8 A, 45 RE G R 02 H: 32 20 JLRR
AU B S RASR AR R R EERE Y —,
YN B A2 B AR RIS, 25 RAINE IR
HAAEEA, IR 2Rk, S350 4n M b 3
KA, HaR e gENORUBIL, 3 a4 Th e

FR1 OWMEZL . H,0,4H. H,0,+siRNAZITLR4. MyD88. NF-«k BFik
HKFHEE (x5, n=3)

Table 1 Comparison of expression levels of TLR4, MyD88, NF- k B in
control group, H,0, group, H,0,+siRNA group

215 TLR4 MyD88 NF-k B
payilstd:l 0.72 £0.21 0.41+0.14 0.74 +0.07
H,0,41 0.95 +0.39 0.52+0.14 1.01+0.23

H,0,+siRNAZH 1.27 +0.44 0.84 +0.23" 1.37 £ 0.24"

Py 4.84 11.51 12.66

Pl 0.019 0.001 0.001

W H0,=10 LA, siRNA=/NFHERNA, TLR4=Toll#:3Z 144,
MyD88=HEFE /ML T-88, NF-«k B=#H T k B; “Frm- 5% M 1L
i, P<0.05; "FRGH0,4 H#, P<0.05

Xof 41 H,0,41 H,0,+siRNAZH

H: H0=id % fb%l, siRNA=/NTHERNA, TLRA=TollFFZ k4,
MyD88=Hff /b K 788, NF-« B=F%HF « B
Bl Western blotZE MG B2 . Hy0,41 . H,0,+siRNAZHTLR4
MyD88. NF- k BiA/KF- 14 H pk 4]
Figure 1 Electropherogram of TLR4, MyD88 and NF-«k B expression
levels in control group, H,0, group and H,0,+siRNA group detected by
Western blot method

®2 WIEA. H,0,40. H,0,+siRNAZITLR4, MyD88., NF-« B
mRNAFIR K- LLAE (x+s, n=3)

Table 2 Comparison of mRNA expression levels of TLR4, MyD88, NF-
k B in control group, H,0, group, H,0,+siRNA group

2 TLR4 mRNA  MyD88 mRNA  NF-k B mRNA
Xof HEZH 1.09 + 0.05 0.99 + 0.06 1.02 £0.04
H,0,41 278 £0.17° 1.43 +0.05" 1.36 £ 0.05
H,0,+siRNAZ]L  6.10 = 0.60™ 252+0.11" 223+0.19"
P 49.53 32.64 26.66
PlE <0.001 <0.001 <0.001

TE: R GXRALIE, P<0.05; "FREH0.41 4, P<0.05

B I, P S R A SR Y B R
W55 28], TLR4/MyD88/NF— k Bf5 53l & 15 ASH A 4
Jng R PR RN, HodMyD88AE A TLRARY 1%
HE, BECHMNGS RS0, KERREATLRAME
S AEENF-k B2

AN FE R HE A AL N A MBI, BB R A E
WM. AL MR A S TFRAMRE, A
IR EEREH,0,, PERILN ) ¥z, fER B, Mt
L OARBRSRSE SR, B. C. DALANEIG M/ T
A4, HCHAMMIGERIEIT60%, HH,0,7 S LR 3
A B ) e A3 TS ] M8 e

LncRNA MALATUEN FY @K1 1q13.1. 1, BT
A6 /NG e fi R v o R B, LT DR AR G RGBS
B e L B ER, MH LncRNA MALAT1A]
P FUR BB B A TR ) o [FRF, LncRNA
MALATUE S AR 305 | A 1RO L4 95975 Hh At e A 45—
SEVET . LI VOO RS R B, O WUEPE R Lne RN A
MALAT1ZAK TR, LneRNA MALAT1A] GE R A T
D HEFERIbREY) . AR ETE R AR IR 5 S ASEY
N R IR, 3 #IELneRNA MALAT1 ] LUl i ox—LDL
VWY B 6, IR HEASII &2 7 AWFT 43
R, H,0,2HLneRNA MALAT1 34K AR T4 HR4H
SOHENSE " BFSE 4 kAL, TR, B R
LncRNA MALAT 1 /> BRC IR AE P 12 248 1) A8
PSRN E . AH A SE 45 R 5 RADHAKRISHNAN
2 LR GE SRR, AT RER T AR R K RO R
[l 530, RADHAKRISHNANZS: 1) St 4ii 2 S in
DR S PN Bz A, LA RS S S AR R

A W5 R iR 2 05955 /0 B0 LA B 464k 1
W, ZRER, ON4EM P TLR4,. MyD88, NF-«k B
FRKETE 0 B R, TR ARG,
/N RANMTLR4 . MyD88 ., NF-«k BIy#Eik, nJ
AR % 8 A R 8, RET AR s T Y L ARBESE
R IR, H,0,+4siRNAZITLR4, MyD88., NF-«k B
KK TXF R4, MyD88. NF-«k BEILAK V@& T
H,0,2H; H,0,ZHTLR4. MyD88 mRNA A K - T-%f
HA4H, H,0,+siRNAZITLR4., MyD88. NF-« B mRNA
FIRK BT R4 . H,0,20 ; 816 AL B A
T, LncRNA MALATIZFRAKFREAE, P S ETLR4/
MyD88/NF- «k BfF 7 i B8k i, X 5 REAE M 45
SRR (EABESELS R S IAS P RS S AT AR 25
5, ATRBIE R A A0 B ARSI BE R AN [R]85
JIAZE DO WA L LA, R R, T
JHLncRNA MALAT1RHIHITLR4/MyD88/NF- k B 5l
A BEG o

LEERTR, FALRIMIFEE T, LncRNA MALAT1#
IRIKEREAR, PRI S 20N 2 ATIETLR4/MyD88/NF- k B
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{55 RIS X O TR AR T ASTR AL TR Y G
WeiE . BB AR, HAREA TSI, M
W 5 AT S ) S gt — P RAEARF R A5 e . b,
LncRNA MALATI 5 ZFHU/NRNAA G, SUN%E 2 BF5E
K, LncRNA MALAT15miR-5031 25 255 J5 vl il
TUFIAK2/STATR 38 B G, AT )5 B2 0t
I RETFIFIE

TR REFRITLFHRE | BIELH; &

B, R, NRASTLFOMEEZIT; TH7.

TR AT I RREOR IR S 438, RABTLFHRE

PRBAR, A LFERA T, BHEFE,
ALRA HZA T,
S 3k
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