i E A AE ) 2424 9] Chinese Journal of Cell Biology 2021, 43(3): 499-507 DOI: 10.11844/cjcb.2021.03.0002

K IE/RIBRNA KCNQI1OTI1=MAE ZHESESHY
ME R AT X E &M EFRIERIHLE

' PR W oMk R
(o P A 275 TR 11 Pt 2, 1311 570203;
oA AT S 275 Y TR 11 R BR300, 311 570203)

WE AR T K4t 9E % ARNA KCNQIOTIT B8 % #8(LPS)h 3 49 4 A X 41 it
(VEC)A A= K W B F & X 69 % e h B AL 9T g Auh] . @33R SN2 IR VEC, 454 £KCNQIO0T1iE
FARAEHAR . miR-22347 H| F| 245 £ KCNQIOT14d & ik H AR 5 miR-2234E404 /5, H 1.0 mg/mL LPS
F 124 h, K& K A RT-qPCRZE A M) 4@ e, # KCNQ1OT142miR-223 ¢ & & AK-F, AR 4w JeAX AR ) 4@
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LPS¥T 47 % VEC P KCNQ1OT1¢9 & A, M€ #miR-223 % 4; EFAKCNQIOT13k F #AmiR-223/5 34
T [AAKLPS#5-F 49 VECH =% . Bax%& & ATNF-a. IL-1421L-64& 34 (P<0.05), miLi#Bcl-2%& & & &
(P<0.05). KCNQIOT1#2%) fi A4£miR-2234% 34, EfAmiR-2231) 1% 4% FiAKCNQIOTIAFLPS# F
VECA T A KM E F R X egdp s 4E . X &9, EIAKCNQIOT1474|LPS# 5 49 VECH T & X
P T RGA, HAE R AR T AL 5 $ed) 714 miR-2234 %, KCNQIOT1/miR-223447T 48 4 % i &
ARG 6476 T RAE T AT e b
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LncRNA KCNQ1OT1 Affects LPS-Induced Apoptosis and Inflammatory
Response of Vascular Endothelial Cells: the Underlying Mechanism
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Abstract This study investigated whether IncRNA KCNQ1OT]1 acted on LPS-induced VEC (vascular en-
dothelial cell) apoptosis and the expression of pro-inflammatory cytokines, as well as elucidated its action mecha-
nism. VECs were stimulated with 1.0 mg/mL LPS for 24 h following transfection of KCNQ1OT1 overexpression
vector and/or miR-223 inhibitor. The expression of KCNQ1OT1 and miR-223 was detected by RT-qPCR. Cell

apoptosis was examined with flow cytometry. The protein expression of Bcl-2 and Bax was assayed by Western
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blot. The level of TNF-q, IL-1 and IL-6 in the supernatant was measured utilizing ELISA kit. The regulatory in-
teraction between KCNQ1OT1 and miR-223 was verified by dual-luciferase reporter assay. The results showed
LPS stimulation inhibited KCNQI1OT1 expression and promoted miR-223 expression. KCNQ1OT1 upregulation
or miR-223 downregulation decreased LPS-induced VEC apoptosis and the expression of Bax, TNF-a, IL-1 and
IL-6 (P<0.05), while increased that of Bcl-2 (P<0.05). KCNQIOTI negatively regulated miR-223 expression, as
miR-223 upregulation reversed the inhibitory effect of KCNQI1OT1 upregulation on the apoptosis of VECs and
the inflammatory cytokine expression both induced by LPS. These results collectively suggest that KCNQ1OT1
upregulation inhibits LPS-induced VEC apoptosis and inflammatory response. Its action mechanism is possible as-

sociated with the negative regulation of miR-223. The KCNQ1OT1/miR-223 axis may serve as a novel target in the

treatment of vascular endothelial cell injury.
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%=1 KCNQ1OT1FImiR-2237ZELPSIESAIVECH IR IA(n=5)
Table 1 The expression of KCNQ10T1 and miR-223 in VEC induced by LPS (n=5)
éifip KCNQIOT1 miR-223
Con 0.994+0.03 1.01+0.02
LPS 0.43+0.02* 3.434+0.03
t 16.550 64.420
P <0.001 <0.001
*P<0.05, 5 ConH L5
*P<0.05 compared with Con group.
F2 EiAKCNQIOTIMLPSIESAVECHE:F EiFERPIL-1. IL-6FTNF-0FR ARSI (1n=5)
Table 2 The effect of up-regulating KCNQ1OT1 on the expression of IL-1, IL-6 and TNF-a in
VEC culture supernatant induced by LPS (n=5)
il
TNF-a /ng'mL" IL-1 /ng'mL" IL-6 /ng'mL""!
Group
Con 0.78+0.02 0.13+0.01 0.15+0.01
LPS 1.19+0.04* 0.22+0.01* 0.25+0.04*
LPS+pcDNA-NC 1.16+0.01 0.21+0.01 0.23+0.01
LPS+pcDNA-KCNQ1OT1 0.90+0.03" 0.16+0.01% 0.20+0.017
F 46.760 19.010 4.361
P <0.001 <0.001 <0.001

#P<0.05, 5 Con4l EL#L; *P<0.05, 5 LPS+pcDNA-NCA HL#% .

*P<0.05 compared with Con group; “P<0.05 compared with LPS+pcDNA-NC group.

R3 WEAZBREERER@H=S5)

Table 3 The luciferase activity in VEC by dual-luciferase reporter assay (n=5)

pail FOLRMHEIE
Group Luciferase activity
LPS+pcDNA-WT-KCNQI1OT1-miR-NC 1.01+0.02
LPS+pcDNA-WT-KCNQ1OT1-miR-223 mimics 0.39+0.01*
LPS+pcDNA-MUT-KCNQ1OT1-miR-NC 0.95+0.05
LPS+pcDNA-MUT-KCNQ1OT1-miR-223 mimics 1.02+0.03

t 27.050

P <0.05

*P<(.05, 5LPS+pcDNA-WT-KCNQ1OT1-miR-NC4L L5
*P<0.05 compared with LPS+pcDNA-WT-KCNQ1OT1-miR-NC group.
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& I, % 4epcDNA-KCNQIOTI1 () 40 ffl HmiR-223
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AP % Baxth FIRIAFFK(P<0.05), MBel-24
H 3R TR (P<0.05).
2.6 _EiAmiR-223i¥ %% FiAKCNQ1OT1X} LPS
FFHVECK M EFRiX X EAT R0

WK 412 57K, 5 LPS+pcDNA-KCNQIOTI-
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C
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T
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T
10° 10*

Annexin V-FITC

10!
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10° 10*
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A: _FIHKCNQIOTIXLPS S VECH Bel-2F1Bax 25 4 #3552 0; B: EIHKCNQIOTIXLPSHE S (IVECH T4, C: _EiHKCNQIOT1X}

LPS#RMVECHKCNQIOTIERIA NI . *P<0.05, 5 Con4 HhEL;

“P<0.05, 5LPS+pcDNA-NCA HL 45

A: the effect of up-regulating KCNQ1OT1 on the protein expression of Bcl-2 and Bax in VEC induced by LPS; B: the effect of up-regulating KC-
NQI1OTT1 on the apoptosis of VEC induced by LPS; C: the effect of up-regulating KCNQ1OT1 on the expression of KCNQ1OT1 in VEC induced by
LPS. *P<0.05 compared with the Con group; “P<0.05 compared with the LPS+pcDNA-NC group.
El1l _EEKCNQIOTIXLPSIESHIVECLRALE T K Bel-2F1Baxds A 3 IAHIZNE
Fig.1 The effect of up-regulating KCNQ1OT1 on the apoptosis of VEC induced by LPS and the
protein expression of Bcl-2 and Bax

WT-KCNQI1OT1 5’ uuuaugccaauagc/lklA(ljllj(liAl(lju 3’
miR-223 3’ accccauaaacuguUUGACUGu 5
MUT-KCNQIOTL 5’ uuuaugecaauagcUUGACUGu 3

A ARGAULE R = NN R

The bases marked in red indicates mutated bases.

E2 KCNQ10T15miR-223F 4% E B E S

Fig.2 The complementary nucleotide s

miR-NCAL Lt #E, LPS+pcDNA-KCNQI1OT1-miR-22341
VECHHfd o miR-2235% 1A 7+ 5 (P<0.05), TNF-a, IL-1
AL-67K 14T+ 55(P<0.05), 4T3 . Bax®E A
IEFFE(P<0.05), T Bel-285 [ 3R IE FHK(P<0.05).

3 iTig
MRFFREZ T KB FAR, &AM R,

equence between KCNQ1OT1 and miR-223
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A: FimiR-223%LPS 3 [ VECH Bel-2fIBax & [1 A FLI; B: F miR-223%FLPS 1 FHVECTA T 54 C: R MmiR-223%LPSHE F 11
VECHmiR-223FKE M. *P<0.05, 5ConZl LL#K; *P<0.05, HLPS+anti-miR-NCZLLL# .

A: the effect of down-regulating miR-223 on the protein expression of Bcl-2 and Bax in VEC induced by LPS; B: the effect of down-regulating miR-
223 on the apoptosis of VEC induced by LPS; C: the effect of down-regulating miR-223 on the expression of miR-223 in VEC induced by LPS.

*P<0.05 compared with Con group; “P<0.05 compared with LPS+anti-miR-NC group.
B3 TiAmiR-223%LPSIESHVECHET K Bel-2F1BaxE [ R IA MR
Fig.3 The effect of down-regulating miR-223 on the apoptosis of VEC induced by LPS and the protein expression of Bcl-2 and Bax

#4 TAmIR-2233FLPSEE SHIVECHA A M4 E FFRi&HIFNE (n=5)
Table 4 The effect of down-regulating miR-223 on the expression of inflammatory factors in VEC induced by LPS (n=5)

il a0 0 -1
Group TNF-a /ng'mL IL-1 /ng'mL IL-6 /ng'mL
Con 0.77+0.02 0.16+0.01 0.17+0.01
LPS 1.21£0.01* 0.23+0.01* 0.26+0.01*
LPS+anti-miR-NC 1.19+0.01 0.20+0.01 0.23+0.01
LPS+anti-miR-223 0.96+0.03" 0.18+0.017 0.20+0.01%

F 127.700 14.500 23.770

P <0.001 <0.001 <0.001

#P<0.05, 5 Con4l FL#L; *P<0.05, 5 LPS+anti-miR-NCZH HL#.
*P<(.05 compared with Con group; “P<0.05 compared with LPS+anti-miR-NC group.

(R AR R B DA IR, Ul e ML PAY 2 4 453 45 0] B
AR I R B R AR 2L, LPS 45 22 IR
T 2 If B 1 gy, LS 3 (0 il B hE T 3 2 A

AR5, TN EE 28 0E I B, S EZH 2R 4N B SR AT AN
T2, &GRS B Re ™, A7 R R, LPSH
Jill I A P R 4 B 28 44 Rl FTNF-a. IL-1F11L-6 1)
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A: L ifmiR-223¥ % L HKCNQIOTIXLPS % T VECH Bel-21Bax 2 H R IE IR M; B: L miR-22310i %% - AKCNQIOTIXLPS% S HIVEC
TR C: FImiR-2231 %% FIKCNQIOTIXLPSI F M VECHMIR-223FE M . *P<0.05, 5HLPS+pcDNA-KCNQIOT14 b4

A: up-regulating miR-223 reversed the effect of up-regulating KCNQ1OT]1 on the protein expression of Bcl-2 and Bax in VEC induced by LPS. B: up-

10

regulating miR-223 reversed the effect of up-regulating KCNQ1OT1 on LPS-induced VEC apoptosis; C: up-regulating miR-223 reversed the effect of
up-regulating KCNQ1OT]1 on the expression of mir-223 in VEC induced by LPS. *P<0.05 compared with LPS+pcDNA-KCNQI1OT1 group.
El4 LEiEmiR-2231%% FiFKCNQIOTIXLPSIESHIVECH - K Bel-2FBax & BRI HIF M
Fig.4 Up-regulating miR-223 reversed the effect of up-regulating KCNQ1OT1 on LPS-induced VEC apoptosis and the

protein expression of Bcl-2 and Bax

%5 LiAmiR-223%%% FiHKCNQIOTIXLPSE S VECHA A 1% E FRIZAIFM (n=5)
Table S Up-regulating miR-223 reversed the effect of up-regulating KCNQ10OT1 on the expression of
inflammatory factors in VEC induced by LPS (rn=5)

.

Group TNF-a /ng-mL"" IL-1 /ng'mL"! IL-6 /ng'mL"!
LPS+KCNQ10OT]1-anti-miR-NC 0.91+0.01 0.19+0.01 0.22+0.01
LPS+KCNQI1OT1-anti-miR-223 1.31+0.01* 0.28+0.02* 0.29+0.01*

t 21.440 6.016 4.362

P <0.001 <0.001 <0.001

*P<0.05, 5LPS+KCNQIOTI-anti-miR-NC4 LL#5 .
*P<0.05 compared with LPS+KCNQ1OT1-anti-miR-NC group.

FIE LT, 5K IEL R —3", HLPSHE T
{10 T A6 PR g 200 B 1 A5 28 2 ST R 1) o

fE N — FIncRNA, KCNQ1OT13 5 % £ Fh
SR GE . PR TR S IR, S 2 B (I TETR
JYEE A, WEFT R R, KCNQIOTIAE &tk O LB SE /N
BRSSP 52 200 i P v 3R, i L Rk
AT YRR o P A L A PN R 40 R R S S R

HIIKCNQIOT1 AJ &I S0WE 1 <5/ PR VE 5 5 (1O UL
YHRIE T Je 4 ME IR FTNF-a. IL-6F1IL-1B# 1%, KC-
NQIOT1 R {E A Sk O LT 5 f O JUL R L 7
FEEA 10 23 75 1Y R CNQIOT BRI 1 4208
2P T AN JC A SN AR N SR
T, HAEFIHLH] 5 5 miR-140-3p/REIE S T 1odih
AR, ok P AR R E T SR AR TR A0, (H

VAN
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KCNQIOT 1% ML P B 44t B 453 477 143 52 i 0 7 458 AL
i1l 3 AR DL AH R IE

TNF-oIIL-6& 5 2 (1) 2 98 K+, ml i A Bl
21 it IR] R0 258 A A TR - 9% I B s S, B
PN 7 286 B DR 7 PR R IA, R 3E Hh PR 400 PGS I P
Y1 A B0 20 BT, 3T 1 R RE AR B AU, TL-1w] gt
Z B SRE R T 1= AR TR, B 5 TNF-0 2 A [
PEH, M 2 ML N Rz 4t B 26 B 20 7 IR 3R 08, 389 o if
BN R BB, INE 2 R E R AR EOR,
LPSHH| 1 ML P9 B 41 B FKCNQIOT1 [ 3R IA, 1
FIHKCNQIOTIBE ik T LPSE 5 1 I 45 P 17 41 i
TNF-a. IL-1RIIL-6/51K, B8] EIHKCNQIOT1H]
FIHILPS 5 S 1 ML A B 44 288 JE S

I AR JORE SN AT 5] AR L AR AN T, Bl AL
AR . AR ER, EIAKCNQIOTIZR &
A T LPSHS S IO I A B2 40 i B 12 3, $oR b
KCNQIOT13 ik nl # I LPS 5 S 1 ML 8 P Bz 41 ff
YRR T — P AR P SR T R, 2 2 R R o T
IV . BaxFIBel-2 75 2 o 7 T 3 72 oo ke 1 B 5
TEA, HABax 2R T 01, HRIATE R Rk FJE
TR, T R AR I 1 O, A B R CRE K
N, S N Ui caspases 2 B s N, 13 11 5 S 40
P12 MBel-2 2Pt -5 F, HFIAF SR ] 5 Bax
TE RS IR A, 3 Bax R P T-AE S . AHF 5T
R, FIHKCNQIOTHIH] T LPSiF T (1 L Py K
4 Bax 2 [ 3R IA, MfEHE T Bel-285 A R IA,
U ] FIAKCNQIOT 144 7 LPSE S i if &
IR AR T

9 7 ik — B B STKCNQLOT 14 I LPS 7 5 1)
L7 P 2 2 8 0 s I R T2 16 20 T LA, AT 5
I FH X% s 2 B 7 225 (R S BG UE 58 T KCNQILOT 1]
#4554 miR-223, H _FIAKCNQIOT 1] 1 41 g
miR-223 1) K ik, i — P Ui TKCNQIOT1 7 iff %
miR-223F k. 502 78, miR-2237F F] % 73 9% B3
175 5 19 2 PE O L% (viral myocarditis, VMC)/N B R
H R TE FRAR, 1 3R mT g 4 TNF-6 11 3K 0E
P EVMC/N BRAZIE 2, Az O N imiR-
2237 G d i H HINODF: 52 14 FA B [ 45 F 3l A O 2
13 98 11 /MR R T8 K Bk 8 I A ) 2 A L A 9% K BRI
T RO 98E Je BT, AREIE A SR, LPSHR 3 T I
BN R A0 P miR-223 1) Kk, 10 R P miR-223#0 i]
T LPS5- S L P R A0 M T2 % 48 1% R TNF-a

IL-1FIIL-6/1) 35, 16 B miR-223 7] 1 Jy 42 1 5 Y
B R AR AT (0 2 T EE s . ARHE SIS B R, EimiR-
22335 7 FMKCNQIOTIXTLPSE S f I & A Jz
S LV TS B2 A T TNF-a. TL-1RIIL-636 3 f 410
FIEH, $Eor8 EIIKCNQIOT Ll i 42 17 41 1 #miR-
2231 I R ERLPS TS 5 1) L P R 4 L 12
R

IEAb, LPSIE v] 5 5 L P Rz 40 A 7= A A8 A L
W, I FE A RO R 5] R I P R A R T
KCNQIOT1HImiR-223 % 2 5 1 425 4H M o T2 1 58 9
SR Z AN, 12 5 1 A i SE A SBOK S . A iRE
PR, KCNQIOT 1 A] ¥ [ miR - 140-3p 22 fift S8 0 1 25/ Fi
FEVE S IIPC 1240 i i) AAE « 28U B SO i 3 1,
S J e AL R R VR T SR AR T T 9 4 S, A
)b miR-223 7] P S A &5 R BN R A4
S 40 i SR A R R 0 R R 1), miR-223 3 [K ) KA
SR AT 2B BB S R R A R T
T M DA RIL-63R T8 P, X #7R, KCNQIOTI
BT REIE I #E A miR-223 5 LPS 5 5 1 I & Y ¢
41 AL LK

g5 b, LPSHI 2 i3 i 5 1A B 4 M ¢ P X 7 1Y)
RKIEMFE T, HRME N LMBEH . FIEHKC-
NQIOT!1 A fe i izt #2 7] #71 miR-223 15 [EIKLPS 5
T LA PR A i 8 1 DR SRR S Al A T, KC-
NQIOT 1/miR-223%li 1] G Ay 9 i 1ML 8 P4 B2 20 i 451 4%
S Biiia MCEREIE (VR T $2 BEF 1) 4> 13 .
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