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BE B4R K4 %A RNA Kenqlotl £8 % 48 AL 32 69 1 Ik %, 2F 4t 2 e P iR 45 o 09 VR R Lk ALl . F7 3% 1 35 %k CSTBL/6
LR RS RER S e tm e, A A 5.5 mM A= 30 mM #) #3555, A %95 % 58 . qRT-PCR #= western blot 7 34 NLRP3  cas-
pase-1 Fn IL-1B #49 KK , M43 64 5%, 4F 4 2 B d ) Kenqlotl, #im) caspase-1 89 &k o, A M43 B 540 36 0 BRIR 24 2L Bl A 3692
5 Kenglotl #e caspase-1 7 /2 3 F) B4R % A% % &9 microRNA , & i qRT-PCR #= western blot J A0 2 4835 5 69 5 JE 5%, 47 4 4m
J8F# Kenqlotl j& miR-214-3p 89 &1k | v & & ik & F 3% miR-214-3p J& caspase-1 49 £ ik K-F . S5 F 69 900 0% F 3 Ke-
nqlotl &, Fl #F494) Kenqlotl A= miR-214-3p, #:i caspase-1 NLRP3 o IL-1B #9 & ik K-F, &R B85 SR F L mle b BT
7% ,Kenqlotl 4k B 2.4 & ; 494) Kenglotl J& caspase-1 #.ix B2 T, A 915 8 4= 9 b Z B3R A B 40 & I miR-214-3p 5
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miR-214-3p J& caspase-1 & ik &4k, 474 miR-214-3p /& caspase-1 & ik 73, Fl o474 Kenglotl f» miR-214-3p ¥ 1% % F 3% K-
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LncRNA Kcnqlotl/miR-214-3p/caspase-1 Pathway Regulates Pyroptosis of
High Glucose-Treated Cardiac Fibroblasts*
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ABSTRACT Objective: To investigate the role and mechanism of long non-coding RNA Kcnqlotl in regulating pyroptosis in high
glucose-treated cardiac fibroblasts. Methods: Primary cardiac fibroblasts of C57BL/6 mice were divided into the control group (5.5 mM
glucose) and the high glucose group (HG group, 30 mM glucose). The expression levels of NLRP3, caspase-1 and IL-1( were detected
by immunofluorescence, qRT-PCR and western blot. Si-Kcnqlotl was transfected into high glucose-treated cardiac fibroblasts and the
expression levels of caspase-1 were detected. Bioinformatics and luciferase assay were used to forecast the microRNAs that have the
common complementary binding sites with both Kenqlot 1 and caspase-1. The expression of miR-214-3p after silencing Kenqlotl and
the expression of caspase-1 after transfection of miR-214-3p mimimics or AMO-214-3p in high glucose-treated cardiac fibroblasts were
detected by qRT-PCR and western blot. The HG-treated fibroblasts were respectively transfected with si-NC+AMO-NC, si-Kc-
nqlotl+AMO-NC and si-Kenqlotl+AMO-214-3p. The expression levels of caspase-1, NLRP3, IL-13 were detected. Results: Pyroptosis
was activated and the expression of Kcnqlotl was elevated in high glucose-treated primary cardiac fibroblasts. Caspase-1 was downregu-
lated after silencing Kcenqlotl. Bioinformatics and luciferase assay reveal that miR-214-3p has common complementary binding sites
with both Kenqlotl and caspase-1. MiR-214-3p was increased after inhibiting Kenqlotl in HG-treated cardiac fibroblasts, while cas-
pase-1 was decreased after overexpression of miR-214-3p and was increased after inhibiting miR-214-3p. Reverse experiments showed
that Kenglotl regulated caspase-1 through miR-214-3p. Conclusions: Silencing Kcenglotl can alleviate high glucose-induced cardiac fi-
broblast pytoptosis by inhibiting miR-214-3p/caspase-1 signal pathway.
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PEME PR B R AEZ — , " H R AN SR, %
95 BRA 2 O LET 2 A RO LB JECA s I BG4 4 g e O L
LY AR v R OGSV E AT (H2 B MR 2E

RTINS RAEA AR PR AE T PO SR O
T AT RRES G SR AE M B 2 1R R 1 3 (nucleotide-binding
oligomerization domain-like receptor protein 3, NLRP3 ) A] {ig i
R 1 R 4 TR K K f# i 1 (cysteinyl aspartate specific
proteinase-1, caspase-1 ) f{ Fij {4 ( pro-caspase-1) 2L 7= Az 16 AL Y
caspase-1, JFIliHs IL-1B F1 IL-18 (RTIARTE AL Jy B4, 5 —TF
1 ,caspase-1 {& 4L )5 0] BIITE J2 % D(gasdermin D,GSDMD ), 7=
A ) 22 SR i (o 240 RS 1 AL T R S R -0, AFEAFF SR R,
DCM 5.0 LB At i A T8 D0 AE G (HAR T4 S5 2 O
AT HE L0 PR A R

K55 JE 4% % RNA (long non-coding RNA , IncRNA ) 7] £ 5
Z R ELA: B AR, FRATTRTIA AAFST &, IncRNA Kenglotl
TEME /NS D B A P A T, 4] Kenglotl RIKTT
TR EE T A, e LT 4EAE AL S BE . SR T HAE b
5 0O I BT A4 200 0 o P RE AL ) i AN WD AR B ) 2
10 J2 101 IncRINA Keenqlot A 7% 55670 102 4 40
FETIRTEALE], 2 DCM SR T 58 i S R AT £ 1TR T a

| AR T i

L1 #+#4

A 1-3 K% CSTBL/6 FL U T /R B R B R 22 50 50 3
Pyrbuts (FATHE S SCXK(22)2019-001 ), JH T2 BOT 85 335U
ONE T AL . S50 3 W IRV BB R 2 A B S D1 2t vl 5
RIPA 2 (G Thermo); ARG FIBERR B 415 (Hii
Roche); 7 [ Marker (€ [E Thermo);PVDF i (& [E Milli-
pore); ECL I {4 7% ( /1 [&] Tanon ) ; TRIzol( ZE [# Invitrogen ) ; Re-
verTra Ace gPCR RT kit( H 4% Toyobo ); SYBR qPCR Mix( H 7
Toyobo ) ; LI *EHi % 31 Bl IeG — i (£ Invitrogen ) ; NLRP3 |
caspase-1.IL-13 .GSDMD-N Jji & (3% [E CST); GAPDH #i {4
([ ZSGB-BIO). 5 2 MRH A R 5 AL (o [ BB % ) s 7
FEHLTKRE AT KA (92 [H Bio-Rad ) ; 7500 Fast SZHT % i PCR Y
(5[ ABI);Odyssey {5 &4t (3£ LICOR ).
12 Ak
121 BEROERFEMEBIES WHAERF 13 XMW
C57BL/6 ZLEL, HULFLBLCE, JEREH AL, SR 5 5 I B3 T8 10%
FBS ) DMEM #5351 4 14k, PRI RBRE (LR &
LT, TIEES L AR SRR A A TTE IR A, /24t
B, 37 CHFE 90 min 253, WEEELNNE N BT 44N, 48 h )5
O , ARSI A O NE LT AE 2
122 MRS HEERIMEST  UIURAC TR, R0 R 5
R, EriE4H (High glucose, HG 40 ) FHZ ¥ B2 ol 30 mM #5255 M 1Y
DMEM B2 3555 , 6 FLAR AL A 1 mL Br 3723, X R4l
(Control 2 ) JNA SR {ILHE DMEM 155,37 C |5 % CO,

AUFAR TR 24 h SR T IR SR SE .
1.2.3 gk it IR X-treme GENE siRNA #4 44 iRt 3 52 4E 4
WP ATEAE . Kenqlotl (/T # RNA (si-Kenqlotl ) . miR-
NA-214-3p 414 (miR-214-3p mimic ) .miRNA-214-3p (454
FISERAZH TR (AMO-214-3p ) FIXT B (4 B0 B (si-NC NC Fil
AMO-NC)EJ T NG A YA BRA B . FAIT

si-Kenqlotl: GGTAGAATAGTTCTGTCTT;

miR-214-3p mimics: forward, 5'-ACAGCAGGCACA-
GACAGGCAGU-3',

reverse, 3'-UGUCGUCCGUGUCUGUCCGUCA-5"
miR-214-3p 5'mAMCmUmGMCmCmUmGmUmC-
mUmGmUmGm CmCmUmGmCmUmGmU-3',
1.2.4 RNA $2EUFISEATE S PCR  TRIzol $2HU4H il &1 RNA
FEMHR L K RNA 3056 560 cDNA, [ 37 C 15 min,
98 ‘C 5 min,4 ‘C Holding, L] Toyobo SYBR qPCR Mix i
& 17 QRT-PCR, miRNA L) U6 £ N 2, H 43K L
GAPDH hNZ:. 5I¥IFHIILE 1.

inhibitor,

% 1 LAEE PCR 5|45

Table 1 Primer sequences for real-time quantitative PCR

Gene Primer sequence
Kenglotl Forward 5-GCACTCTGGGTCCTGTTCTC-3'
Reverse 5'-CACTTCCCTGCCTCCTACAC-3'
NLRP3 Forward 5'-GTGGAGATCCTAGGTTTCTCTG-3'
Reverse 5-CAGGATCTCATTCTCTTGGATC-3'
caspase-1 Forward 5'-ACACGTCTTGCCCTCATTATCT-3'
Reverse 5'-ATAACCTTGGGCTTGTCTTTCA-3'
IL-18 Forward 5'-CCCTGCAGCTGGAGAGTGTGG-3'
Reverse 5-TGTGCTCTGCTTGAGAGGTGCT-3'
GAPDH Forward 5'-ATCACTGCCACCCAGAAGAC-3'

Reverse 5'-TTTCTAGACGGCAGGTCAGG-3

125 BEREESH 1 RIPA U5 i 52 B0 IE 4T 4E 2
JLAE 1 BCA SRl 4 Ok B, OF AR kIR, 23 A
NLRP3(1:800) caspase-1(1:500) . IL-13(1:800) . GSDMD-N(1:
500) .GAPDH(1:2000)—#t ,4 "C it 7%, TBST VA5 in A B i
SAALYIREbRIC B9 LA 1gG(1:2500) — 451,37 CHEH 1 h,E-
CL 1,

1.2.6 WpAmBETEREE ANARMNRERI R
HE AT e AL, A 4 %2 BHEE,37 CJEE 20 min, Triton-X
EBEWEERE 1 IS, 37 ‘CHH] 2 h, —$i 1:200 L4
ke & 4 Tl IAZSCHRIC =L, IS 1 h, A
4,6- kAR -2- B[ (DAPD), IR MFE 30 min, ] G
WIBERER F .

1.2.7 RWHEBIREERLN 5 Lipofectamine™ 2000 4
FOJEDY 3'UTR XU 5 PR AR 5 28 48 244 R miR-214-3p mim-
ics B NC #% YL % 293T 4ijifl, 48 h JFHMA luciferase JEEY), ME
BEYEAE o 25 BF A AIFE YL miR-214-3p mimics J55856 T# 30 %L
b G R Y BRI 1T, B miR-214-3p Al LA o 1%
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trol ZHH1 HG 41, qRT-PCR 4l ZR I, 555 ML AH LL , b b 3
HYET4E40 i Kenqlotl iAHE 2 (] 1A), &M qRT-PCR,
Y88 ¢ S F western blot J5 vk Far I 45 T A% 5 £ K NLRP3
caspase-1 il IL-18 ik /K-, KL FRTRARTE MM L T ik
42 Ut I TR MR AL B I U R A A A T i (18] 1B-F)
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B | SEESHOIM LN Kenglotl RIZEESMETHITE, (A) qRT-PCR FERER R F LM T Kenglot! fIFRIEKT ;(B) QRT-PCR
HIZH i NLRP3 , caspase-1 A IL-18 mRNA Rix7KF;(C-E) SEF R F7 %N ZHA NLRP3 caspase-1 1 IL-18 B 1% 7K F ; (F) Western blot J7
SEHE M ZAAE NLRP3  caspase-1 #1 IL-18 B HRIEKFE, 5 control ZHHFEL *P<0.05. n=3.

Fig.1 Kenqlotl and pytoptosis are activated in high glucose-treated cardiac fibroblasts. (A) Cardiac fibroblasts of neonatal C57BL/6 mice were incubated

with 5.5 mM glucose (Control) or 30 mM (high glucose, HG) for 24 h. The expression levels of Kenqlotl were detected by qRT-PCR. The expression
levels of NLRP3, caspase-1 and IL-1@ were determined by qRT-PCR (B) immunofluorescence (C-E) and western blot (F).

Note: Data were expressed as xt SD, n=3. *P<0.05, compared with group control.

2.2 {&4bF#E Kenglotl J5 caspase-1 ik TiF

TE 1R B A 3B Y ok T A 240 B b 3 0 % % si-NC R si-Ke-
nqlotl,qRT-PCR JyiEAGill Kenqlotl (3RIA/KT-, 45 R E W44
Y si-Kenqlotl J5 Kenglotl 2 R, #4epizh (K 2A),
qRT-PCR FiI western blot J7 &5 Wi ZH 40 . caspase-1 (1) 33k
A, 451 EH , 5 HG+si-NC 441 kb ,HG+si-Kenglotl 41 cas-
pase-1 [ mRNA FIEE HKF- W TR (18 2B-C).
2.3 miR-214-3p 5 Kenglotl #A caspase-1 7 ZEBEIIFIEE &

N T #E— 2 0F5E Kenglotl 45 caspase-1 443 T4 2%
ML, R AR 15 B B 5 Kenglotl A1 caspase-1 ££7E
HAME S5 ) miRNA, 45520 ,miR-214-3p 5 Kcnqlotl
N caspase-1 [R]EFFFEAE B AME &1 &5 . miR-214-3p 5 Kenglotl
fy 3'UTR [X 35§ 31761-31769 GoILAbA HAMS 575 (K 3A),

Sy WIBR TR 2 [ A ) 4 DG 2R, SR TG 2 I 5 5 R A
197715 7€ Kenqlotl HF Az 7 (WT) Fl g€ 48 5 (MUT ) 28 {4 % Y
miR-214-3p, & HHF A= BRI BAE Y miR-214-3p Ji5 5 658 B W]
BN, SRS R AARE Y miR-214-3p J5 9EGIF 5 R [
F, 5% P miR-NC L Hit %27 (K 3B), X UL
miR-214-3p FJ LU )45 Kenqlot] Ik AR, =015 B2
i % B8 miR-214-3p 5 caspase-1 [ 3'UTR [X 15 74-80 ik 5k
I BERNEESTFH] (B 3C) . 98503 B 5 KA I i B
miR-214-3p AJ DI#R |45 caspase-1 HYFiA (& 3D),
2.4 miR-214-3p 5 Kenqlotl = H S 51875 caspase-1
qRT-PCR #:i % ¥, 5 control ZEAH H , oAb B £47.00 I A
LFAEAHH miR-214-3p FIAPI R TH(E 4A), R 1B Ke-
nqlotl Xf miR-214-3p (IR T, qRT-PCR A i J3 2T 4k 44 Fd
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2 {&5MF3E Kenqlotl J5 caspase-1 ik T, (A) SHEAME RGO AR £T4E 4R A Fh 534 si-NC #0 si-Kenglotl,qRT-PCR 753548 A 4H Kenglotl
K1 5R5% 7K T ; (B) qRT-PCR #1 (C) Western blot 75 5% MIZAAE caspase-1 ) mRNA F1FE A Ri%EKTE, 5 HG+si-NC Z248LE *P<0.05. n=3.
Fig.2 Silencing Kenqlotl inhibited the expression of caspase-1. (A) High glucose-treated cardiac fibroblasts were transfected with siRNA against
Kenglotl and the negative control. The Kenqlotl expression was detected by qRT-PCR. qRT-PCR (B) and western blot (C) were performed to determine
the mRNA and protein expression levels of caspase-1.

Note: Data were expressed as xt SD, n=3. *P<0.05, compared with group HG+si-NC.
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KCNQI10T1
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: : (RN

i
miR-214-3p 3’ U(iA(‘(KE/\(’A(iA(‘A(‘(ki,-\('(il\('.,k s

miR-214-3p 3' ACGGACGAGCGACGGACGACH §'

CASPIMUT 5" UUUUUGGAAUUAUGUTCATCAA 3' KCNQIOTI MUT §' CACCAGAAACACGGACGACG 3
B D
e 15
= %k 2 1.5
o~ =
1.0+ 2 y—‘
ﬁ - 1.0+
S E
=
2 0.5 2 05
= k-t
L 5]
& 0.0 = 0.0
miR-NC  + - + - miR-NC - + - - - -+ - - -
miR-214-3p - - + - - - o m e
miR-214-3p - + - e AMO-NC - - - + - - - - ¥ -
AMO-214 - - - - + R
WT MUT WT MUT

& 3 miR-214-3p 5 Kenqlotl 1 caspase-1 TFEEAER MR, (A) EWERFHIN miR-214-3p # Kenqlot] Z HEIEAME RS ; (B) L RE
WEER T ERN Kenqlot] EFAERIFIREBH AL miR-214-3p FRAESEBERNEN; (O EHE S FFHN miR-214-3p 1 caspase-1 Z [EHI
EAEAALR; (D) RARBREEEFEMN CASP1 FFAERIFNREBFHAFFES miR-214-3p FRAFSBENENL ., 5 miR-NC AifLL
*P<0.05. n=3.

Fig.3 miR-214-3p has binding sites of KCNQ1OT]1 and caspase-1. (A) Bioinformatic prediction revealed that miR-214-3p contained potential binding
sites for Kenqlotl. (B) The results of lusiferase assay. (C) Bioinformatic prediction revealed that miR-214-3p contained potential binding sites for
caspase-1. (D) The results of lusiferase assay.

Note: Data were expressed as xt SD, n=3. *P<0.05, compared with group miR-NC.

Yt Kenqlotl B3 RNA J5 miR-214-3p fYF LAk, 4558
KIL, ERES R 5% si-Kenqlotl J& , miR-214-3p 5358 B F

miR-214-3p |74 caspase-1 13k (1K 4D-E),
2.5 Kenqlotl i@ i3 #R[E+= miR-214-3p &0 caspase-1 HIFRIA

m (B 4B) . 452 T RAE A S 0 SR A O DR S 2 40 i v - 531)
STFFIEFTHE miR-214-3p( & 4C),qRT-PCR Fl western blot J7
DA R AL caspase-1 1) mRNA FIEE [ RAK . 45

F W, i ik miR-214-3p 01l caspase-1 YK ik, Tk

5.5 mM Zb B /N FUA O M AT 24 200 it Hh % 2 si-NC Al
AMO-NC;30 mM &5 8% 1% 5 (1 40 Jf b 43 51 5% 44 si-NC+
AMO-NC si-Kenqlot1+AMO-NC #1 si-Kenglot1+AMO-214-3p,
qRT-PCR ,western blot Fl 52 Y6 )7 B A caspase-1 )3 ik
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B 4 miR-214-3p 5 Kenglotl # caspase-1 Bif5, (A) QRT-PCR F734& il miR-214-3p g5k ik 7k F ; (B) qRT-PCR 75t M B HEE SHOM £ 4
YREEESR si-NC F0 si-Kenqlotl J§ miR-214-3p B3Rk 7k T ;(C) qQRT-PCR F5 546 il B £F 4 4R B i 3R 3% . 44 miR-214-3p J§ miR-214-3p B3R 3E7K
F;(D) qRT-PCR #1 (E) Western blot 75 7% #&l caspase-1 B mRNA fEHFRIEKTE, 5 HGHNC Atk *P<0.05, 5 HG+AMO-NC 418tk
P<0.05. n=3.

Fig.4 miR-214-3p is regulated by Kenqlotl and participates in the regulation of caspase-1. (A) The relative expression of miR-214-3p was analyzed in

cardiac fibroblasts. *P<0.05 compared with the control group. (B) miR-214-3p expression after transfection with si-Kenqlotl. (C) Fibroblasts were

transfected with miR-214-3p mimics or miR-214-3p inhibitor, and the expressions of miR-214-3p were determined. (D) The mRNA expression levels of

caspase-1. (E) The protein expression levels of caspase-1.
Note: Data were expressed as x+ SD, n=3. *P<0.05, compared with group HG+NC; #P<0.05, compared with group HG+AMO-NC.

K GEFRFW], 5 si-NC+AMO-NC 20 #H [t , HG+si-NC+
AMO-NC #H f) caspase-1 AYJ % i85 ] B J & ,HG+si-Kec-
nqlotl+AMO-NC 4 caspase-1 £ ik #¢ #7 il ,HG+si-Kc-
nqlotl+AMO-214-3p 2 [F] i} 4 Kenqlotl 1 miR-214-3p J5 ,
Tt Kenqglotl 5l A0 caspase-1 4 /E FI# LI | caspase-1
) mRNA FlEE 1 ZRAKCEE W 2 [ F-(& 5A-C),
3 itk

AT IR W PR FB R A 0 T T v 1y IR W ik
e TR, e B Mot o A O RV 38 2 A, 2ot
s A%, it 50 %-80 %olE IR B H AL T4 DCM 7E N
BADARE R O LA I AN SR, DCM. 1) # A= BEAIL ) 1 2R 58
4B, H AR Lk = B3 fEs e Wiy X, L& TE R
BIRYT k. FRATTSERTHATSE & B, Kenglotl £ DM /MR ZE
D EHLP RIS R ER L DM /NN T Kenglotl J5RE
i M O RE D RE IR U D LA dEfb . AR i — 2R T
Kenqlotl ZHECHEGRAPMEFI I EAABLE] . AL, 7250
JE AT 4 4t U ER Kenglot] W] LIGE 3 41 454 miR-214-3p
IR T R R T caspase-1 AU, AT I H T I 4808 K
F, R T 0 SORE AR 4R AL, AR ST N2 LK

FEHA T IncRNA Kenqlotl XFAET-HIME FH SR, >l DCMFY
BRI TR R AT

NFEEERA R o BRI AT LR A i 5 (HRAN /INER 4
Fe P AN LB U BT, KR 43 LA RNA (non-cod-
ing RNA ,ncRNA) I FELE, 45/ RNA (microRNA,
miRNA) .IncRNA | ¥f}k RNA (circular RNA,circRNA) %
LncRNA 2 — ALK ER T 200 MR I RNA, =
TR B EAE , AN B it 2 5T, (H AT ATER Wist (57 e sk e
SR SR AT IR B R A 3Rk 7RI 20 BT M TS B RNA
B | BEDRI R IR I St 12 A5 A ) 2o A B A DB T,
(EAR R, DAEENSMFFE & B IncRNA Kenglotl 7 ZF
A A BT, Kenglotl @i 5 miR-384 £
B EREh ) A Brkr ) CACNALC 1 Ei, ORI A 3%
ANEIAFE A 8], TSR 5 80 B0 1 % A R R e ]
Li SF020% S Kenglotl X2 O ISP 5 0o LB Il / P08
FUGA R EA . 164, Kenglotl 225 FELAK QT £54
TE A R HEE T R AR M, 4R, Kenglotl X fILAC S
DAY A BA R B AT AERE . T Kenglotl

TELHES H B Z 38 L, BT — LR R R 2 5%

DCM, A5 E IR A IR, IncRNA Kenqglot] £ = A 38 .0 ik
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Fig.5 Kenqlotl silencing alleviates caspase-1 via miR-214-3p. (A) The mRNA expression of caspase-1 in each group. (B) Western blot was conducted to

detect the protein expression of cleaved caspase-1. (C) The caspase-1 expression was determined by immunofluorescence.

Note: Data were expressed as xt SD, n=3. *P<0.05, compared with group si-NC+AMO-NC; “P<0.05, compared with group HG+si-NC+AMO-NC;
“p<0.05, compared with group HG+si-Kcngqlot1+AMO-NC.
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