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Tk MRA(5% O,)Ab B HUVECs AR IMERIE LR . SE86K HUVECs 250 A 8 %00 IBZH (Normal) 5 4eas 28 Foki 4 (OE-
NC) . # 4% LINC00926 2:f 32 3K Jii #z 2 (OE- LINC00926) | Ik 4 4k #1121 (Hypoxia) . Hypoxia+OE-NC XJ B 21  Hypoxia+OE-
LINC00926 4 .Hypoxia-+si-Ctrl X #84{ . Hypoxia+si-ELAVL1 41 .Hypoxia+si-ELAVL1+OE-LINC00926 41 . )i/ FH RT-qPCR A
Western blot #6:1] LINC00926 Fl ELAVL1 (Z23A15 0, R CCK-8 HEAG M 4R A A A5 10 , ELISA BAGil 46 14 R 7 IL- 1B 7K T,
Western blot £ il £ T4 5 £& [ caspasel . cleaved-caspasel Al NLRP3 [ £ |1 €5 7KF . i F RIP 5E 42 55 ik LINC00926 5
ELAVLI BYZ56 1500, &5 5 Normal ZHAH 1L, RS BE FH T HUVECSs F LINC00926 Y mRNA 35 FI ELAVL1 f975 11254
(P<0.05) , (A2 ELAVL] i mRNA 235, 55 Normal 41 Lt , 1 3K LINC00926 I 41jifil HUVECs 4 ffi371 (P<0.05) , #& 5
T HUVECs F 9P HFTL-1p7K - (P<0.05) LA K FET-AH5EHE H (caspase .cleaved-caspase ] FIINLRP3) )31k (P<0.05), 7E{IRE
AEFRAGHUVECs H, 13 36K LINC00926 R LAgE— 4R m R EA AL H FiH A ELAVL] 2 F/KSF . RIP SZE645RAESE T LINC00926
H5ELAVLI FHEAME A KR TEIREFE S HUVECs 1, @ik ELAVL A] FAK IL- 187K R T-4H 5 25 [ (caspasel ,cleaved-
caspasel NLRP3) )51k (P<0.05) , 1fif LINC00926 it 33k Al B /- i sl ELAVLL 5200 . 4518 7EMIRAUAb 3R HUVECSs 1,
LINC00926 it 524 ELAVL 1 {£ #F HUVECs 4l AT
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LINC00926 promotes pyroptosis of hypoxia-induced human umbilical vein vascular

endothelial cells by recruiting ELAVL1
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Abstract: Objective To investigate the regulatory role of the long non-coding RNA LINC00926 in pyroptosis of hypoxia-
induced human umbilical vein vascular endothelial cells (HUVECs) and explore the molecular mechanism. Methods HUVECs
were transfected with a LINC00926-overexpressing plasmid (OE-LINC00926), a siRNA targeting ELAVLI, or both, followed by
exposure to hypoxia (5% O.) or normoxia. The expression of LINC00926 and ELAVLI1 in hypoxia-treated HUVECs was
detected using real-time quantitative PCR (RT-qPCR) and Western blotting. Cell proliferation was detected using Cell
Counting Kit-8 (CCK-8), and the levels of IL-1f in the cell cultures was determined with ELISA. The protein expression levels
of pyroptosis-related proteins (caspase-1, cleaved caspase-1 and NLRP3) in the treated cells were analyzed using Western
blotting, and the binding between LINC00926 and ELAVL1 was verified with RNA immunoprecipitation (RIP) assay. Results
Exposure to hypoxia obviously up-regulated the mRNA expression of LINC00926 and the protein expression of ELAVLI in
HUVECs, but did not affect the mRNA expression of ELAVL1. LINC00926 overexpression in the cells significantly inhibited
cell proliferation, increased IL-1( level and enhanced the expressions of pyroptosis-related proteins (all P<0.05). LINC00926
overexpression further up-regulated the protein expression of ELAVLI in hypoxia-exposed HUVECs. The results of RIP assay
confirmed the binding between LINC00926 and ELAVLI1. ELAVL1 knockdown significantly decreased IL-1{3 level and the
expressions of pyroptosis-related proteins in hypoxia-exposed HUVECs (P<0.05), while LINC00926 overexpression partially
reversed the effects of ELAVL1 knockdown. Conclusion LINC00926 promotes pyroptosis of hypoxia-induced HUVECs by
recruiting ELAVLI.
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YER™ . ARk, M AL T4 & IS —Fh A A
FPHEAET A AR A L | s WA I N NLRP3 &
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Tab.1 Primer sequence

HUVECsS, #1+} LINC00926 5 ELAVL1 2 [a] 9 AH B AE
L UL HUVECs 4T 520

1 MR T %
1.1 Zmfiefe £ 21X 7

HUVECs(CTCC) ; RPMI 1640 5% 553 (Hyclone) ;
Ja4E 134 (FBS) I [ Lonsera; LINC00926 i3 3635 54
(TTHFER EDRHEABRA T ;siRNA (LIRS
YR A B2 F] ) s Lipofectamine 2000 (Invitrogen) ;
RNAliquid 834> Ml (R AARFEAS) £ RNA $2 050 &
F 3CHE3E(RN23) s BCA #1171 & (Biosharp) s i
HLELAVLI $iik i caspase-1 M4  Hdit NLRP3 $i
& (Abcam) ; 52470 cleaved-caspase-1 LA (Affinity) ;/)>
ST GAPDH $iiA& (Proteintech) ; BAR B pRic LU FAi Hy/
MR IgGUEE PR S AEMHARA FR/A R s ECL &t
WAL E ) ;96 FLEF TR (Costa)r; CCK-8(GH AR ) 5
IL-1B ELISA {7 £ (Abcam) ; Protein-A/G 4 I REER
(YEASAN(36417ES03) ) ; 2 i K(Solarbio) ; 5 |4
A TN E] Primer Premier 5.0 #4453 G A, T4
W1,

Primer Sequence (5'-3")
LINC00926 (human)-F AGTAGGGACGAGGTTTCAC
LINC00926 (human)-R CAGCCATTTCATCTTCACA

ELAVLI-F TTGACAAACGGTCGGAGGCAGAAGA
ELAVLI-R AGATGAAAATGCACCAGCCGGAGGA
Gapdh (human)-F AGAAGGCTGGGGCTCATTTG
Gapdh (human)-R AGGGGCCATCCACAGTCTTC

1.2 tmpdEdifelia

HUVECs }53: T84 10% FBS [ RPMI 1640 171,
JCEAE 37 “CFI15% COLIMIEE AR, WA K, 45
FIHFA FERF] 80% A LA, BEHUA: K RAFAY HUVECS
PRI FR . AR 0.25% BRBHA RO AL 4 it , -8
MM TS I (1x10° /mL) . HUVECs ZHfid2 7
T 96 FL AR I (100 pLAL ) , 7E 15 F= 4 W 7 24 he
Hypoxia 2 it A Bt 5 (5% O.) 55 F# 48 i 5 24 he
Normal L 7EH E M FHiFE. K LINC0092614 32 1k5%%
AN 23 2 Tk 4 HUVECS 410 , 1%y OE-NC 20 il
OE-LINC00926 41l . 2 Je Bt Yadt Fe iR A ) 20 Bl
AR (5% O,) {7547 rh 4557 24 h, 1A Hypoxia+OE-
NC 21 Fil Hypoxia+OE-LINC00926 241, siRNA-NC 4,
siRNA-ELAVLI-1 41 , siRNA-ELAVL1-2 41 , siRNA-

ELAVL1-3 25 43 51 % e XF BE siRNA FUAR [6] 14 17 571
) siRNA-ELAVLI-1, siRNA-ELAVLI-2, siRNA-
ELAVLI1-3. & T %:E LINC00926 F1 ELAVLI 2 [a]f¢)
WFAEH , ¥ 41 M35 A Normal, Hypoxia, Hypoxia+si-
Ctrl, Hypoxia + siRNA- ELAVL1, Hypoxia + siRNA-
ELAVL1+OE-LINC00926 4, i 4 £ (b FE$% 2 R
e — 4R A I L L siRNA-ELAVL Fllid ik
LINC00926, SR 51 TR AL
1.3 fmpett

SEULHT 1 d, e T ECE IR HUVECs 41,
WRPETHEE R 1% 10° cells/mL, KR L 500 WL ALIMA 24
FLREFMR, THEFRAE NI 24 ho WIBZANLIA S 80%
KA BT, 2 B (il FH UL 45, Lipofectamine 2000
HHTANpEE Y, LYY SIRNA-ELAVL1 I LINC00926
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b FEIR TR, 4351 FH G I3 R 7 AR B LINC00926
1 IR TR/ A% 3Tk siRNA-ELAVL1/ siRNA-NC #l
Lipofectamine 2000, K — #7172, 20 min [ IE A YR
HW WAREEFEAL A LIRS DR, Z e AL
AFEFEIHE R Y ST 5145 50 ul, TREFE4 (37 °CL5%
CO,) NI 4~6 h Ji7 (Hypoxia ZH 21 g 4% FEZH i A fok
A (5%0)HEF-H8) , 7+ DIHIL A 100 pL Bk sk
7% 24 h S WAEANIH T RT-qPCR 347 ;48 h s AN
FHT Western blot#:3 .

1.4 SRR AEZPCR

TrizoliA I THERAEMIH S RNA, 5510000
FETHHIRAI RNA ZERE . Ak, 32 H 1 %3 R AREE I e
PRGN RNA (583 o 30057 55 J 07 H R FH R —
cDNA G I & VARG, -20 “CIRFF cDNA %
Mo KWK Z :SYBR Green gPCR Master Mix 10 L,
ER 5145 1 ul, cDNA 1 pL, ddH,0 #h & % 20 pL.
PCR 4" 14 4544 : 94 °C 10 min, (94 °C 20 5.55 °C 20 s.
72 °C 20 $)40 AR . SEERAE ARG ] 20 TR T
Mo LAGapdh HINSHTIE, BIYEMAFHINE 1.

1.5 Western blot X%

4 RIPA 20BN AR 25 L Anie e I BCA R
PRI A v . Ciil SDS-PAGE#ERE , HX
25 pg FE LA VKA. Sl B RREHTRS 2 PVDF i
[ H TBST BN 3 WG R A R SVl NE 3431 TBST
W, 37 CEZREGEE2 he PR TBST PR | ik
AH W — PT (ELAVLI (1: 1000) ; caspasel (1: 1000) ;
cleaved-caspasel (1:1000) ; NLRP3(1:1000) ; GAPDH
(1:5000))4 ‘CibFR . HAE B3 U, IR bR iC
1 3t (IgG(1:5000) ) W , 37 CLIBIRZ W F 1 he
TBST Mk 3 U5 , it ECL & ERuhHE 5, F—1A
AA2E RIS EIRIE Il ) Image TR T3
AT
1.6 ZafieL g zi 46

P2 G S5 7 25 2E A M v FE TR 8 1< 10° /mL, 3%

A 47 1.5
T, o as)
2° A

< ~ 1.0+
O <

3 Q
24 =

= I~

3 =
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Z 1 =

=
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B {EEAEMHUVECs F1LINC00926 FAELAVL 1 HyFRIE(ER

100 pLALIZERP T 96 FLIEFEMR , T-37 °C.5%CO. 355748
W FE . 24 h)E ARYEAFFL 20 uL CCK-8 35 Ay HE gt
4ifi,37 "C.5%CO, FREIFRE 3 ho SRJ5 B RGI

{X(Thermo MK3 BRI CEE Ausonn i, ITFHEA TARALAE
KSR 3T

1.7 ELISA X%

HRAE S BB 5, B TL- 18 ELISA I &t 7
s 1L s 1 e T SR = ST 27 AT 2 N LY UG AIREN
RA YA ALY IL-1BHUARRI AL, S0 E
1 hJEWIEBER . SRE A 100 pL TMB i (408 2
N FEZEA RN I 15 min P FHBEER RSNSOI H A
IR AusonnlBo
1.8 RNA %92 JLi% 523 (RIP)

AR 4R BT 2484, Protein- A/G LB A
PRI P AGUAR T ELAVL S PEXS IR 1gG) , 985
P2 R 2R TR A PTG BRI A, 4 "Cad
Ao FHE AR K ELR HERNA, JA5 RN A RES
TFPCRIGIE,

1.9 %it5a

K H] GraphPad Prism 7.0 4 72201, A SEgs:
Py 3 UK, SEREE 3R Bk S B Ar i 22 R0 .
A 0] HU SR R ST AR AR ¢ G5 52 PRI 2 250 H0T
P<0.050F A 22 B G2

2 R
2.1 fKE 424 HUVECs ¥ LINC00926 = ELAVLI #3
FaAER

RT-qPCR il 45 5 7~ , 5 Normal 21 Eb , Hypoxia
2H v LINC00926 1 3 15 7K V- B 2 _E - (P<0.05) , 1
ELAVLI ) mRNA 7K F-AE (P>0.05, K 1A) . Western
blot 5 532, Hypoxia 41 ELAVLI F%5 (/K FE-IA i 7
FNormal H(P<0.05, 1B),
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Fig.1 Expression of LINC00926 and ELAVLI1 in hypoxia-induced HUVECs. A: mRNA expressions of LINC00926 and ELAVL1
detected by RT-qPCR. B: Protein expressions of ELAVL1 determined by Western blotting. **P<0.01 vs Normal.
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2.2 i &3k LINC00926 &F HUVECs 0 o3 75 am e . 7825 AL ARS8 (P<0.05,812B) . Western blot4
WA BB IR, 1 3K LINC00926 41 M caspasel, cleaved-

RT-qPCR /M 254 iR, QL LINC00926 33 #6ik  caspasel £l NLRP3 {19 25 17K - B . | Tt (P<0.05, &
#ZH AR5 , HUVEC 41 g 71 LINC00926 %3k B @ 358  2C) . ELISA 455 %M, 5 Normal 44 A Lt , i % ik
(P<0.05,812A), CCK-8Z5 3-8, 11575 LINC00926  LINC00926 ZH (94 F 34 IL- 1p7KF- i & s (P<
WS RRAIS T ARG AR AR ) AR 22 Pk 2 0.05,812D).
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Fig.2 Effects of LINC00926 overexpression on proliferation and pyroptosis in hypoxia-induced
HUVECs. A: Transfection efficiency of the LINC00926-overexpressing plasmid (OE-LINC00926)
assessed by RT-qPCR. B: CCK-8 assay for assessing cell proliferation (Original magnification: x100).
C: Expressions of caspase-1, cleaved caspase-1 and NLRP3 detected by Western blotting. D: ELISA for
analyzing the level of IL-1p. **P<0.01 vs OE-NC.
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2.3 EAREAF S HUVECs @fieF it kA& LINC00926
s+ ELAVL1 &3k 69 %50

5 Normal ZHAH Lt , IR AL BEXT ELAVLI ) mRNA
HKETCEEN (HRH BAEE ELAVL R #k . 7EIRE

% S ) HUVECs 48 2 /P, LINC00926 it 3 15 %t
ELAVLI1 ) mRNA 7K-F IG5 , {H B A€ i7F ELAVL1
HEAMFEA(P<0.05,83).

A 15 B 2.5 ek
= = sk
2 ELAVL] | = w— - — 220 Ho
210 S 15
= GAPDH | s s s = o
— .
> 0.5 N < <>[j
< & & 505
o ~° ‘&Q %XOQ) Q@P‘b §$ M B
0 SRS NS > RS <
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B3 ERRFIAHUVECs A, ERIELINC00926 3 ELAVL 1 RIARIFA
Fig.3 Expression of ELAVLI in hypoxia-induced HUVECs transfected with LINC00926- overexpressing plasmid. A: RT-qPCR
for assessing the mRNA level of ELAVLI. B: Protein expression of ELAVL1 detected by Western blotting. **P<0.01 vs Normal;

#P<0.01 vs Hypoxia+OE-NC.

2.4 LINC00926 i@ if 3% £ ELAVLI 8 4% 1K A5 5 69
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RIPSZEGHAIN T ELAVLI1 25 H 7] 5 LINC00926 4%
4 (P<0.05, 81 4A) . RT-qPCR 4552601, ELAVLI (1) 3
T IFINEA B T RRCR, TR R A 1
siRNA-ELAVLI1-1 FF 525255 (P<0.05,514B) . RT-
qPCR %5 2 1 7~ , 55 Normal 41 # kb , ik %A 7 - 1A
LINC00926 # i5 (P<0.05, &l 4C) ; si-ELAVLI X
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2 1K LINC00926 Ji ELAVL1 (1) %% 35 JC W 8 728 1k .
Western blotZ5 5 s, fIG4A i T ELAVL 1 FIEET A2
i H (caspasel ., cleaved- caspasel . NLRP3) fi*}) & 1K ; si-
ELAVL1 0 {2 ZEF%AIK T ELAVLI #1 caspasel , cleaved-
caspasel \NLRP3 [ ik ; 1fij i 3 ik LINC00926 3%
57 si-ELAVL FEZNR(P<0.05,/K14D) . ELISAZEH
AR AR I T IL- 187K, si-ELAVL 1 NFEAE T IL-1p7K
-, 1 FR 3K LINC00926 M| 33 % | si-ELAVLI1 9 5% i
(P<0.05,[K4E).
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SeE OO TR B 22 FH AR s LA | o5 IR 55 22 e
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LINC00926 7E7tE Lo 2 1 NS MR i H 2 e 2Rk
H H AT LINCO00926 X3 IfiL 45 A J 2 P s il i oA A 1
DRI, ASIFSE R PR 4R (5%0,) Ab 38 HUVECS 2 447
B TEE 0 L 90 KR 5T LINC00926 78 I% 235 5 19
HUVECs H 9 1E F o B 98 45 4 W IR/ T i =
HUVECs 411 LINC00926 353k . ik R
LINC00926 i # 15 F4AIC T HUVECs 45 e 11, vl
PR AN AE T A O B 1 caspasel , cleaved-caspasel Fll
NLRP3 JFRIEAKN-, DL R AR+ IL- 187K F- AT
H1,LINC00926 L n] $ il 4 sy , fiE 2 HUVECs 4
IAET KA HAE SN o
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A mRNA 3'UTR ¥ I B IGENS | PRIEERS 1) B S ST A
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ik, 1 ELAVL 72T A AR 240 if i 92 154>



+ 812 -

J South Med Univ, 2023, 43(5): 807-814

http://www.j-smu.com

o

ELAVL1/GAPDH

NLRP3/GAPDH

LINC00926/GAPDH

Relative LINC0096 enrichment

R S 4\/\
~ QSQ Q}}’ @\»
o 4 & B
S O
SF 7 S5

El4 LINC00926 #3548 ELAVL L F#E{REHSHMHUVECs T
Fig.4 LINCO00926 regulates viability and pyroptosis of hypoxia-induced HUVECs by recruiting ELAVLI1. A: RIP assay for
determining the relationship between LINC00926 and ELAVLI1. **P<0.01 vs OE-NC. B: RT-qPCR for verifying interference efficiency
of ELAVL1 with different siRNA sequences. *P<0.05 vs Normal; **P<0.01 vs Normal. C: RT-qPCR for assessing mRNA expressions of
LINCO00926 and ELAVLI1. D: Protein levels of ELAVLI, caspase-1, cleaved caspase-1, and NLRP3 detected by Western blotting. E:
ELISA for assessing IL-1 level. **P<0.01 vs Normal; “P<0.01 vs Hypoxia+si-Ctrl; ““P<0.01 vs Hypoxia+si-ELAVLI.
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AWFFTEER L PLA T I HUVECs 410/ ELAVLI
B 0k, [A] I LINC00926 i F ik pE— 2 5 1
ELAVLI & K o A A% 8B 1 02, K48 M
LINC00926 i3 % ik ¥l $2 15 ELAVL1 i & K-, 5
XTELAVLI ) mRNA 7KF-JC ik 25200 . i3 starbase
W3k % LINC00926 #E47AE )45 B2 T 434y , 285 R
M ELAVLI A fig & LINC00926 (1) — M [ 25 5 E 1
ASCIE I RIP SEKAIESE T LINC00926 55 ELAVLI 45
HBRFR, MR, ZZE A RCHY 1 HIB-TrCP V¥
ELAVLI1 #HiZ E46™", L4, i 14 UbiBrowser 514
JETIM & 3, FBXW 11 /2 ELAVLI 172 R A&
Fl o PR AR SO I e 42 2% /4 LINCO00926 ] g5
ELAVL1 A5G G BHIE T RNz ReEA S 2 45
AL PR B T ELAVL SR L. SR — AT
E—EFFEIESE . 98 & PRI HuR/ELAVL1 1] LI
il TNF-o/CRT 41 5 9 NLRP3 48 1 /IMA 8 1% , 6 9
ELAVLI1Z 5 T NLRP3 fYJ5 sh FG " . FE4iisaTs
{7 70 52 1 345 £ T, NLRP3 48 P /MR 1) 184 1% 5 3
caspasel ik , S8 J5 18 F GSDMD § K 40 fg i< £L , b
A M N 2 A IL-18  IL-18, 5 & A0 A2 T K R AE
SR P2 B AR SCRS I LINC00926 5% 17 3 1 5
ELAVL1 Z5 G JRHE 55 N B AHMAE T S AT S

AHSESCHRZE I miR-133a @i 7| ELAVLI 26k
AL LA B AE T A 22 O L L P Tt
W5 R rf% ELAVLL #Hil T caspasel NLRP3 FIIL-
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