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[ Abstract ] Objective This study aimed to explore the mechanism of long non-coding RNA hypoxia-inducible factor-1alpha-
antisense RNA1 (IncRNA HIF-1a-AS1) in vascular endothelial cell hypoxia stress injury. Methods In this study, the primary hu-
man umbilical vein endothelial cells (HUVEC) were cultured and oxygen-glucose deprivation model was established. The IncRNA HIF-
la-AS1 was significantly increasing screened from 95 IncRNAs measured by Real-time PCR (RT-PCR). After RNA interference, anti-
hypoxia stress of the cell ability was detected by the lactate dehydrogenase leakage rate and Western detection of superoxide dismutasel
(SOD1) expression in vitro to explore the specific role of this IncRNA in HUVEC. Results The expression of IncRNA HIF-1a-AS1
was significantly increased by 1.98 times (P < 0.05) after oxygen-glucose deprivation ( OGD). After IncRNA HIF-1a-AS1
interference, the leakage rate of lactate dehydrogenase (LDH) was significantly decreased, 20.84%+2.64% (P<0.05), 19.82%=
1.61% (P<0.01) and 17.01%=0.24% (P<0.01) in siRNAI group, siRNA2 group and siRNA3 group, respectively. The mRNA
levels of SOD1 gene in siRNA2 group and siRNA3 group were significantly up-regulated ( P<0.01). The expression of SOD1 protein
was also significantly increased in the two groups. The cell damage was reduced in siRNA2 group (P<0.05) and siRNA3 group (P<
0.01). Conclusion Inhibition of IncRNA HIF-1a-AS1 expression can reduce the stress damage of HUVEC afier hypoxia, and im-

prove the anti-hypoxia ability of cells, which may be related to the

E2TE AN PARHE I H (2014B01) increase of SOD1 activity and the decrease of LDH leakage.
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K4 9FE 45 % RNA (long non-coding RNAs, In-
cRNA) 5840E A& A | A% T B 2l Jik ks B B Ak 45 95
T BT — 5 ARG PR IR dd i 2 R R [l Bl
IR A S B RS . BLR B AT AR S B0
P I RERERT | 3R GE M 90 M A AR B A kT AR
%0 HIBERERS A T i oo A, 2 1l A8 TN B
PR FEFEHNZ—, HED IncRNA 7E8AUS I
BN BB E S B L 8 AR R Y
Nk 048 P B2 20 il ( human umbilical vein endo-
thelial cells, HUVEC ) f 7 SRR ST 8 G 16 95 Fl
IncRNA 7EBURE SRS 1 & 221 ol . b KBk
E4m S RNA $1 55 T B F-1alpha-J2 L% 1 (long
non-coding RNA hypoxia-inducible factor-1alpha-anti-
sense RNA-1,IncRNA HIF-1a-AS1) A& ETHEN
B3, A5 S I F-1a (hypoxia-inducible factor-
lalpha , HIF- 1o ) 15 4 % s 98 47 K7, 76 5 B A 6
AR M AET BRI JBRAE 55 A T e i A v 3 o A
FASR ABFSERM, i KF HIF L B8 AL AL
FHAN R A HIF-1a 32155 30 ikl #E 5 1k
PESAE B P 2 BUAH OC , JF 78 15 A6 A F W 40 g b |
P& i LncRNA HIF-1ai-AS1 7E St 420RH G 52 05
(B 50, A HFSEHEHE IncRNA HIF1a-AST 12N
BRI B bR 5L T R BESE, B 7ERZ IncRNA
HIF-1o-AST -5 ML PN B2 40 B it 4007 8t £ O BB 2%

1 MRS J5%

1.1 ApaRIRF ORI TR &1, )
FAERRE = 0 e LB S I 4t (= 4 A TR RO A B R
BR) , K2 20 em, IRIAEBIHTER 9 M199 K557
F 4 CORAE AR 2 h WIHT S8, QiR 4
1L7% ( Gibco BRL 2y H]) |, iR 2K F B4 ( Hyclone A F] ) ,
M199 = Bl 15 9% 3 ( Gibeo BRL A ) , DAB 5 &
(12 HE]) , PrimeScript' " RT Master Mix ( RRO36A
TaKaRa) ,Premix Taq( RR901A TaKaRa) , UliraSYBR
Mixture ( CW0956 b 5% Bé A it 40 2B 9y B B A R
Al) ,BCA HHlZE A7 & (P0010 2 = RAYHA
WF5E BT ), RIPALysis buffer ( sc-364162 3% [# Santa
Cruz A H]) , HIF-1loo — 3T (sc-13515 & [F Santa Cruz
oAl AR Y B AL 1 (superoxide dismutasel ,
SOD1) —4i(sc-8636 [ Santa Cruz /A A ) , B-actin
—40 (4967 3K CST A H) , B A ALY b i

) 40 ( A0545 Sigma) , ECL fb2% & G4 57 &
(BU-WB-03 B4 AR ARARAA) .

1.2 HUVEC 85BEREEFF K8y L Wum (4
2 em) , {FA 1xPBS K& vk i kEOR , A 15
mL 19 0. 125% g 85 i, 77 B i ok e 2, il N S
BB A 7 0 i, R R R A RE B N B A
JH ) R 2 1A A 50 mL B0 N M199
AR 5 mL Z R BN, FELL 10 mL 1xPBS #k
B W BB O, B0 R 13,5 em, 1400
r/min 5.0 10 min, 5% FVE A SE F52 8 5 40
W, TR, UL 1x10°/mL #0247 48 % B %
HEE g SR, BT 5% CO,,37 C ki
F& 4 h, EREEFR, bR LR BE AR, RERR 2 K
il 1R, DAAERR A0 R R RS e, AR AR
I A R RGBT, 3E R R, | XHEPES ¥
B, MA 1 mL 0. 125% JBEEE g AL , B A 57 22,
IMARE IR S mL WITA I ZBT7 , B B et b
A1 mL 40 A1 4 mL HUVEC 85350, & T4
MUEE R4 (37 °C 5% CO,) Higr,

1.3 S #EF 5 A (oxygen-glucose deprivation,
OGD) FnZHRA T4 M HUVEC 40 - 75 % 5
RICHERE SR, BT AR R (5% CO,/1%
0,/94% N,) ", LLJo 400 #1235 414 b X BE, OGD
24,48 ,72 h ) I PN B 40 AR A S8 4, 3
Hochest/Tunel J& 25 2% F1 i 40 i2 {X Annexin V/PI
K P Tk, X 48 h 4EM R TR B3 S 4R
¥ ¥592R F OGD 48 h,

1.4 ZEHFFEXEE PCR iFit OGD 7 95 #h
IncRNA HIHEXTRIZE 414 OGD 48 h 4bFH )5
7k BV W, TRIZOL ¥ 42 B4 i & RNA, K Il
A260/280 , JAREVR FE IF 301 5% 5% Sl ¢DNA, AR5 95 F
IncRNA J&5 53 31115 11956 1, R A ABL A R
StepOnePlus Real-time PCR System #4752 2¢ 6 E
it PCR, #fiit OGD J5 2 H FKik 27, RT-PCR [
M09 :95 CHAEE 10 min; 95 °C 78 15 5,60 C
IR /FEA 1 min, 40 EIR, BEAE PR — U i i 26
I —IR, B )5 60 C 15 s, BAEALBLL B-actin Ky
WS, R Cu k(27228 20T B 1 3% B 8 A %
RikES,

1.5 HIF-1a siRNA F 3 F# IR GenBank
B 3R HE g A HIF-1a 4 K 3 K ( No. nm _
001530) WA M HTF 5] mRNA £7 4 45, M\ 5'-
343 9 M. GGACACAGAUUUAGACUUG , GAUG-
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GAAGCACUAGACAAA . CGUGUUAUCUGUCGCU-
UUG #l GAUGAAAGAAUUACCGAAU, siRNA 7
GenBank $ #f % #F 47 BLAST ¥ &, U5 A HIF-
lo FFHAIES . ¥ YL AT 24 h $22 70 40 ft 7S L A F
96 fLAR (I FRMH A MPTER) , 24 h FWH L
W, 7SFLARIMA 2 mL IR S Y (% 10% 640
M7 B HUVEC 3% 3% ¥ +2 wmoL/L A9 siRNA +
Dharma FECT %% 441 5l + o414 & HUVEC DL —
FE HBNR A ) 5 28 6 A5 7 10 B X BEOR DAY A
Yesk 96 fLAR A 100 pL # R &Y., BT
37 °C 5% CO, M FNIE LB J2 46 b 55 5% 24 ~48 h,
FEE IS W, A TCINTS HUVEC 55 359 (15
B 95% N,Hl 5% CO, M FRi#) . BOT 5t K
WIHAK RO T 5 225550, K 240 M 53 Al .
B X B8 21 ( TG AT ff #1103 5 9 siRNA, I 28 i 45
REFEY) F1 3 4> IncRNA HIF-1a-AS1 siRNA T4
(ZMHI 2 siRNA FEHT, JF & oAb B ) . & A5k
P siRNA FE 9% 5 9O 1 Ui W88 6 YL sk
2 RT-PCR G 56 PR 2 5 4y
1.6 FLE&RT S8 (lactate dehydrogenase, LDH ) i
HRIEM ARG LDH REME L LR A= B 7R B 2,
IR 55 2, 4- i 56 28 9 B0 A= BTN T e — il ik
HE AR IR P AR AL (o, e e o A A
TG PE . ANffEE 4 If OGD FALIS | 4 MFE Sl g
FRFRW 100 L, A S BT W 500 wL % 1 100
wL JRAIETE 37 C F /K 20 min, JIA 0. 4 mol/L
NaOH 5 mL,JR2), ZIRACE 3 min, T 440 nm A&
SE OD {H, M5 A X H 5B 55 32 LDH 35 1 5 K A5 )
R FL P 40 A0 A S5 PBS, A 1 B4 i 0
FNE R RS A T A AR A SR LDH I %
A, RS R SR E Ty kAR R, MRS A5 LDH
TR (%) = R 5% LDH 151/ (K537 LDH I5% 1
+4I M0 2) 3 LDH 15 1) x100%

1.7 FHITZESH SR SPSS 24. 0 it #4454
PTG 00T, TH R OB DA R e bRl 25 (2
s) N, 2 AR 2E 5 LLBCR ] ¢ K, 240 0] 22 55 1E
BRI BN R 7 2253 W 5 - BO70RE R 0 B0RT 77 43
e Rm AR L BCR XKL RS, DL P<0.05 RR2E
SAGIFEL,

2 8 R

2.1 BRRFESHEHRKILE RN EMEMITDG  Hochest/
Tunel #:0, 5%FBRZH 4. 86%+0. 91% (0 h) 481, 0GD

24 h 4AMIJCH TS, 48 h .72 h 4RI TR
T, a3k 5. 98%+1. 08% (24 h,P>0.05), 11.76%+
1.59% (48 h,P<0.01) % 19.39%=+1.25% (72 h,P<
0.01) , WLE 1a, WAL (PL/ Annexin V J4€0) £
MZEIR 5B S 2R B H A R, 5 X A 3.37% +
0.87% (0 h) AH Eb, B 42040 L 8 T2 3 53318 5. 97% +
1.88% (24 h,P>0.05), 9.62% +2.63% (48 h, P<
0.01),10. 74%=+2.56% (72 h,P<0.01), W& 1b, J5
SESCIRYR A OGD 48 h,

2.2 RT-PCR fFiE R E A IncRNA  HUVEC
41l OGD 48 h J&, RT-PCR il 4 HIF1a-AS1 ,CD-
KN2B-AS5, BPESCI, CRB3-AS1, Fendrr % 5 4
IncRNA I3 %35, H P HIF1a-AS1 |4 1.98 1%
(P<0.05), L5 1,

&1 RT-PCR Fik EHERZTEA IncRNA (x£5,1n=2)

e RS Refafifify SRR 2R RIBHEGE
HIF1a-AS1 chrl4 antisense I 1.98"
CDKN2B-AS5 chr9 antisense 1 1.33
BPESC1 chr3 IncRNA i 0. 82
CRB3-AS1 chr21 antisense | 0.79
Fendrr chr8 antisense 7 1.26

* P<0. 05

2.3 HIF1a-AS1 £ siRNA 432 /5, HUVEC #5315
BEE OCHRIE B BT IR R R HE YR siRNA 9
ML YL R A 75% , RT-PCR K I 45 5 % 3, AH
FE T BAPEXT R 2 siRNAT siRNA2 siRNA3 ZH siRNA
TG AR FRIRKPA B3 25, 505 81. 04% +
8.98% (P<0.05),56.81% +4.97% (P <0.01),
44.70%+2. 12% (P<0.01) , H:H siRNA2 Fl siRNA3
TR, W 2a, i — 20 R0 A G Ji5 4 R Y
LDH Js %, T4E M5 IncRNA HIF1a-AS1 5, 54
HIZH 26. 17%+1. 69%HH Lt , siRNAT siRNA2  siRNA3
4 LDH s 1 28 B 1 B A, 43031 A 20. 84% +2. 64%
(P<0.05),19.82% +1.61% (P<0.01),17.01% =
0.24% (P<0.01) , W 2b,

2.4 siRNA F3# IncRNA HIF-1a-AS1 /0 SOD1
) mRNA KEREBHFRIZKTE SXPHEAMLIL,
siRNA2 1 siRNA3 %} IncRNA HIF-1a-AS1 #4743k
J5i,2 20 SOD1 FE K mRNA 7K 2% T, siRNA2 41
(P<0.01),siRNA3 41 (P<0.01), VL& 3a;2 4
SOD1 £ [ ik g B LT, siRNA2 (P<0.05),
siRNA3(P<0.01) , WK 3b,
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Anexin V

0GD(h)

a: Hochest/Tunel KrIUAHMLIAT-( x200) ;b Jit =40 LR DU 4 9 1~

* P<0. 01

B 1 SHREIFFSABEBHIKLENEBRBRGAT (n=3)

—_ =
X D
=]

R K F-(%)
883

LncRNA HIF-1 o —AS1
o

a: siRNA THJ5 LncRNA HIF-1a-AS1 ()£ ik; b:siRNA
THJ5 LDH J ik %
* P<0. 05, * * P<0. 01

El 2 siRNA F#i IncRNA HIF-1a-AS1 & > BF &8 Bk A
Rt R (n=3)
200
S
& 150
%
= 100
o]
£
=2 50
a
2 0
a.RT-PCR J57 34670 SOD1 3£ K mRNA 7J<¥; b: Western
blot 77 A5 SOD1 & /K-
# P<0.05, * * P<0.01
B3 Fift IncRNA HIF-10-AS1 5 SOD1 EFE & Hk

TR RIENN (n=3)

w

IncRNA 7] 22 2 [ J8 45 JL R e 3k, ASBIF 5% i 1k
RS 22 52655 E I AY IneRNA 2 5 4> BPESCI
Skt JERUN TR LS N SR R P e ]
AR ; CDKN2B-AS5 & — Fh g 2L R, 76 A 2%
ifr e A e TR SR O S I Fendrr W ZE 35 R AR
TR 2 Ak B0 E RN IR RE G R YRR S M
IncRNA'" ; CRB3-AS1 7E Hif 51 i 98 41 41 p 3k I
18 ) s 4 40 9 10 P HIF-1a-AST A
1. 98 fi5(P<0. 05) , HXF 7 () 4% 55 Rl F- HIF-1a 5
S OGP A D& HL I 58 I BE 350 1, s 43 L IR i
RNA 7B HAREEA R ASR R 5 S 8 40 i i 45 2
KR,

21 i 4 7 ) TE SR, P LR SR AT & A
P45, LDH 2 i 40 i P9 i Hh 28 85 3%, 3l 2 I
LDH s HH 2R AE % 155 2 X 1 2 o 40 it 32 383 15 450, n
A 2Pyl BE B, 00 AT 2 A T R AR
Hl, SOD1 X Fk Cu/Zn # A Ak ¥ 1 b B ( Cu/Zn
SOD) ,J {2504 THEA- A, AL 3R IR WA, AR 1)
JIES ) 2 [T 3 I, P B T X0 48 38 P i 42 B
BLH , REAS I I SR AR SR BRI 7= A 1 1 H 2 an
AL FE AL N 43 T S R S A &, DA 4N i
i, FERESEALRI R, 8= SOD1 /N H
W R EER , fL S P A M , A A A Bk
TAERPUE AL, SOD1 B UIRE , Ao 45 52 88 T A b
T A% R G 3% 38505  RNA AR 0 I8 5 25t 4R
2 HUVEC Bt40)5 IncRNA HIF1a-AS1 311,
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AP T- %I = B, siRNA T4 IncRNA
HIF1a-AS1 J5,3 T4t 40 LDH J% R 8 3% T k%,
siIRNA2 4111 siRNA3 41/ SOD1 3£ K mRNA 7K &
F LR, H soD1 Rk m i B T, i
PR, T siRNAT 20 THRACREAR, AP A R SR A B
Zéf, {2 SOD1 MY 8 H & %A A1k, /R IncRNA
HIF 1a-AS1 75 5728 A0 M BE 1) /NG 20 i 453 495 14 18
VA —EE R, THIncRNA HIF1a-AS1 )5, 18
i 1R SODT Ik M2 = 240 () HT Bl 2L RE T, Il At
AN AT, X —Fh s VR

HIF-1o 75 48 5514 T 38 2 8 1 A a8 2 sk
RSt TITBR SRR AT, T 3 a8 5 A e A L TR e
BN DS e R A T E SR N ES Y A 2N
AUTHFE A0 i i o C A B I s 1% . A IF 5 38
1 FE  IncRNA HIF1o-AS1 {0 2RAR Y | 4G 1] 5 42 55
PR I PSR A0 ML U8 T 30 B A S R,
I IncRNA HIF1o-AS1 (1785 2235 5 40 i i 98 73
T AH 2, T A 22 25 5 40 M 7% J1 3% 0, LncRNA Jf:
ANt E A, 2L, RNA B AR R WAL 3 5t
HeS e T L R ) Rk K F, 2 5 40 o b F R
F P, SRR BORE S T T A0 IR AR AR
R 3 A T LG 3 IneRNA 9IE RS 5 IE AL
T IncRNA HIF1a-AS1 AJ LAVE K B 16 Bk 40 N Rz 40 il
05 A (H LR 2 A e S i WA B B 5 A 5
B — 25 I SRR UESE

FETAMFREER, T AT Dt R M T
AHIC A AR S , R B8N 5853 14 70 1AL ik
oY Fs BRI g: . HAN e SR AT
FMB R I AR 45 B AR IR BE, XS L IncRNA HIFla-
AST )3 PR RS i I R S PR A 25 5, A LA A e 44
OB A S (o ko AR Ak | i A T B4 ) 19 4
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