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[ E] [BR] Kitwm R & Gy igagdp 4 7 2B KL RNA 1(CDKN2B-AS1) 5 % i@ it ¥e.15) miR-98-
5p oA B EE SO AR A R 0 (HUVEC) i, [FAiE] ¥ HUVEC 4 A x4 (4 5 mmol/L H &4
DMEM 3& 7% ) B 28 (4 33.5 mmol/L # & #2469 DMEM 32 3% ) A A +6i-NC 20 A A +si-CDKN2B-AS] 28 K2 A +
miR-NC 28 B +miR-98-5p A3 4% 28 A2 A +5i-CDKN2B-ASI +anti-miR-NC 28 #£ & +5i-CDKN2B-AS] +anti-miR-98-5p
0, iE SRR R E R ABE4E RO A HUVEC # CDKN2B-AS1 miR-98-5p & iA ; Western blot #4125 4% 5 & 45 %
BOE B T 3(STAT3) & & & ik ; i X 20 1 KA ) 4w i 8] = ; A2 B AL 4 B AL B8 (SOD) | SL% B 5084 (LDH) | 7 — /%
(MDA) XAl &AM SOD LDH MDA K-F, & A& BEIRE 5 5 547 miR-98-5p 5 CDKN2B-AS1 STAT3 #) $u.14) 45
4. [£8R] H4E4 HUVEC P CDKN2B-AS1 STAT3 % ik 8 =% LDH MDA 7K-F4F %, miR-98-5p & ik .SOD 7K
FHAK(P<0.05) , #L3 CDKN2B-ASI it & ik miR-98-5p /& , & #&% F 49 HUVEC F CDKN2B-AS1 STAT3 %A |
A% LDH MDA /K-F %1%, miR-98-5p & ik SOD K-F 7+ & (P<0.05) , M35k F Bk 5% ¥ £ 7, CDKN2B-AS]
¥2.%) miR-98-5p, miR-98-5p ¥216) STAT3, #7#] miR-98-5p 1% 4% T T2 CDKN2B-AS1 % & 48 $ 49 HUVEC 7 — | &
1R gk STAT3 % & kA e 4E R, (48] 1% CDKN2B-ASI il it i % miR-98-5p/STAT3 b4y 4] 34534 64
HUVEC &4t 5 i Fe 8 T, CDKN2B-ASI ¥T 45 4 4 Jk o 48 5% o 8 5 &I 09 4% 3808 7 3247,
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Effect of silencing CDKN2B-AS1 to regulate miR-98-5p and STAT3 on high glucose-

induced injury of human umbilical vein endothelial cell

ZHANG Songchuang, YANG Guanghui, ZHANG Zenghui, WANG Chuanhua

(Internal Medicine-Cardiovascular Department, Affiliated Hospital of Henan Medical College & Second People’s Hospital of
Henan Province, Xinzheng, Henan 451191, China)

[ ABSTRACT] Aim  To explore whether cyclin-dependent kinase inhibitor 2B antisense RNA 1 (CDKN2B-AS1) af-
fects high glucose-induced human umbilical vein endothelial cell (HUVEC) injury by targeting miR-98-5p. Methods
HUVECs were divided into control group (cultured in DMEM containing 5 mmol/L glucose ), model group ( cultured in
DMEM containing 33. 5 mmol/L glucose ) , model+si-NC group, model+si-CDKN2B-ASI group, model+miR-NC group,
model+miR-98-5p mimic group, model+si-CDKN2B-AS1 +anti-miR-NC group, model +si-CDKN2B-AS1 +anti-miR-98-5p
group. The expressions of CDKN2B-AS1 and miR-98-5p in HUVEC were detected by quantitative real-time polymerase
chain reaction; Signal transducer and activator of transcription 3 ( STAT3) protein expression was detected by Western
blot; Apoptosis was detected by flow cytometry; Superoxide dismutase (SOD) , lactate dehydrogenase (LDH) , malondial-
dehyde (MDA) kits were used to detect SOD, LDH, MDA levels.  Targeted binding of miR-98-5p to CDKN2B-AS1 and
STAT3 was analyzed by dual-luciferase reporter experiment. Results High glucose increased CDKN2B-AS1 and
STAT3 expressions, cell apoptosis rate, LDH and MDA levels, and decreased miR-98-5p expression and SOD level in
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HUVEC (P<0.05).

After silencing CDKN2B-AS1 or overexpressing miR-98-5p, high glucose-induced CDKN2B-AS1

and STAT3 expressions, cell apoptosis rate, LDH and MDA levels decreased, while miR-98-5p expression and SOD level

increased in HUVEC ( P<0.05).
Sp and miR-98-5p targeted STAT3.

high glucose-induced HUVEC apoptosis, oxidative stress, and STAT3 protein expression.

Dual-luciferase reporter experiment results showed that CDKN2B-ASI targeted miR-98-
Inhibition of miR-98-5p reversed the inhibitory effects of CDKN2B-AS]1 silencing on

Conclusion Silencing CD-

KN2B-ASI1 suppresses high glucose-induced oxidative stress and apoptosis in HUVEC by regulating the miR-98-5p/STAT3

axis, and CDKN2B-AS1 may serve as a candidate therapeutic target for diabetes-related vascular complications.
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FAEAL R B0 G STAT3 S8 % i 40 i B A8 9 A%
Tk PN B2 49 ( human umbilical vein endothelial cell,
HUVEC) %52 55 M5 5 A 41 I 0 7 | S0 P0 I 38R 2R
REU ARSI P R A A DU PR AR, BRI
CDKN2B-AS1 il miR-98-5p X /& # % § iy HUVEC
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HUVEC M B & X 21 & & 4 #5808 IR 2 F, Li-
pofectamine 2000 ¥ & % & Invitrogen /A 7 , & & B
WHF R A W 8 % B Sigma-Aldrich 2 7], # 4t %
% Y1 7% 3% ( radio-immunoprecipitation assay, RIPA) %
%% o R . — 3F 7] T B (bicinchoninic acid, BCA) &
B A AR ) & | 48 A 4 % B8 (superoxide dis-
mutase,SOD ) | 7L B M. & B (lactate dehydrofenase,
LDH) . = # ( malondialdehyde , MDA ) # 3l 3%, 7| £
W 8 k¥ Beyotime /8, Z#1 B Jackson Immu-
noResearch /A 7] , si-NC . si-CDKN2B-AS1 . miR-NC
miR-98-5p # L #7 | anti-miR-NC , miR-98-5p #7 % 7|
(anti-miR-98-5p) 1§ B t # & 3 /A 5] , Dual-Glo 7% 5t
Z B AN R %R A & SYBR Green 1 B %
Promega 8 ,M-MLV First Strand Kit g *# & Life
Technologies /& , miScript X % 5K ik 7| & 1 § 12
Qiagen /> ]
1.2 ZHRaES

HUVEC F 37 C 5% C0, 95% = S5 ¥, &
B 10% () K E fs 4 fE 0.1 U/L HE X
F10.1 we/L # % £ #9 DMEM ( Dulbecco’s modified
eagle medium ) 3% 7% 2 #1355
1.3 @RS HESHEE

¥ 0 HE K 18y HUVEC #: 40 2 4 A 6 SR HY
MMEEARILE, 12 h J5 4 M A E 60% ~80% B
FETeEAEL AL LBEEREREHEK2 ~3
K REERFEF AT LEREFREN KL EFE R
BB I E B, 4 HUVEC 44 3t B4 H A4 4
A +si-NC 41, # A + si-CDKN2B-AS1 41, # A& +
miR-NC 41 % A + miR-98-5p % #l 47 41, 4% A& +
si-CDKN2B-AS! +anti-miR-NC 41 # A +si-CDKN2B-
AS1+anti-miR-98-5p 41, Xt f& 4. HUVEC 5§ & E %
A4 08 (5 mmol/L) B % 2 35 959 24 by B 4L,
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HUVEC 5 4% 7k 47 # # (33. 5 mmol/L) #y B 7% %
E 24 W' H AU RKAH si-NC si-CDKN2B-ASI |
miR-NC \miR-%B-5p # 1 47 ,anti-miR-NC.,anti-miR-%8-5p
el i NAL B R4 33,5 mmol/L A A B 3 %
AfFH 24 h,

#% % 45 1x10° A~ HUVEC #4226 AL )5,
BT AH % 44 5 Lipofectamine 2000 £ 7 i & #Y
Opti-MEN 5535 26 38 & 48 J5 45 3 e 3R & 4 7 Jm 2
20 Ha 74 A 6 h, B R 4 33,5 mmol/L A AE Y
TR EGHELER HELALHEEREE
# X_J (quantitative real-time polymerase chain reac-
tion, qRT-PCR) 35 3F # % 24 h ty % & |
1.4 qRT-PCR #&ill CDKN2B-ASI ,miR-98-5p &iX

Jil TRIzol i 7| # B HUVEC # 8 RNA, 4 T #
4% ¢DNA, i M-MLV First Strand Kit 2 miScript & %%
TR A & T K RNA, & & ¢DNA 5§ SYBR
Green £ Bio-Rad CFX96 £ #f PCR % 4 Lt # 47
qRT-PCR, 47| DL+ i BE 3 %% B Ji 2058 ( glyceralde-
hyde-3-phosphate dehydrogenase, GAPDH) =t U6 i 1E
CDKN2B-AS1 , miR-98-5p # /W %, CDKN2B-ASI |
miR-98-5p Mt Kk & A 274 F kit H, 4
741 T . GAPDH, F:5'-GACTCCACTCACGGCAAAT-
TCA-3",R:5'-TCGCTCCTGGAAGATGGTGAT-3"; U6,
F. 5'-CTCGCTTCGGCAGCACA-3', R: 5'-AACGCT-
TCACGA ATTTGCGT-3"; CDKN2B-ASI, F: 5'-ACA-
GAAGCCT ACGAAGAACTC-3', R; 5'-TGCATGGTG-
GTGCATCTGTA-3"; miR-98-5p, F: 5'-ATCCAGTGCGT-
GTCGTG-3',R;5'-TGCTTGAGGTAGTAAGTTG-3',

1.5 Western blot #&illl STAT3 EH &K%

B & & A BT AR & B RIPA A&
7 HUVEC R ILE & &, JF £ A BCA & B )R
BMANEHTEE, TARRBIEL+ K
FEB R 40 - K 70 B AR R L Kk o B OF B B R AR
RUWEE L, 2)5, 0 4% WIg 4+ Wm¥ EHA 1 h,
$RJE 1+ 1 000 Fi Bt STAT3 ## GAPDH — 4 7
4CHT, MERAARTA N ERIEN —HAEE
BT MEBE 1 h, wit)E, ¥ E %% 2| Bio-Rad
ChemiDoc™XRS Z4 #, 3t AL ¥ E XKW T %,
& A 4 R E 98 3T Image Lab™ S AF3E4T 2040,

1.6 a2 AE AR 4 48 e T

& % 5x10* 4~ HUVEC, f # % & BD Biosciences
Pharmingen /A 8] ) 5% 5 & B X o & (fluorescein iso-
thiocyanate isomer, FITC) JE % & & V ( Annexin V)/
w4k, 7 4€ ( propidium iodide , PT) 48 /8 7= # | 3%,

& & HUVEC o8 =, {£ A BD FACS it . 48 f (X
R gz N
1.7 SOD.LDH MDA 7K F#&il

i B B o By HUVEC b % 7, 42 4% SOD | LDH ,
MDA i 7 & 0y # 15 36 81 2 3 & 0 SOD, LDH
MDA & -F,
1.8 MWKHEERELH

miR-98-5p 5§ CDKN2B-ASI # STAT3 & & 4} F
7| A 7 Starbase 2 Targetscan & T M|, # 3t
B EeAT B AE N PmiGLO WX L E BRIk k&R
WO R BRI A AL, S5 A A B 4 AL (wild type,
WT)-CDKN2B-AS1 , X % A ( mutant type, MT) -CD-
KN2B-AS1 \WT-STAT3 F1 MT-STAT3 M 7% % % B 4}
4 Ok, b3k Uk 34 4 miR-98-5p FUM AL &, H 1
x10° A~ HUVEC /b 72 24 FLAR b7, A SR b &
B 4 4 7R A7 miR-NC 2 miR-98-5p £ 4 % 48 h &
& il Dual-Glo K X % BE 4 Il R 404K 7| & # 4T K
KEBmEENE , LEKE K LEBREEET KL
B 0 0 O BE E H R o E
1.9 FitZEHHH

K Fl SPSS 22.0 B AT St 5 47, 24 A
xis R, WAL BB R L ¢ A B, £ 41 T Hh AR R A
BEET =0, 48 H R KA SNK-q £ %,
PLP<0.05 K 7B A RITFE L,

2 % R

2.1 CDKN2B-ASI., miR-98-5p, STAT3 Z HUVEC
R IE

5t R4 AR HE, BRI ZH HUVEC H CDKN2B-ASI
F1 STAT3 5 1 3R I8 7KF-F+ 155, miR-98-5p 5 K-
FEAK(P<0.05) ; S5HIAI4] B +5i-NC 414 L, 15
7l +i-CDKN2B-AS1 20 HUVEC "' CDKN2B-AS1 Fil
STAT3 £ 1R ik K ¥ Bk, miR-98-5p ik /K- Tt
E(P<0.05;8 1),
2.2 LBk CDKN2B-AS1 ¥t & #8155 89 HUVEC &
TR

X MR A H, BRI ZH HUVEC T3 g & 1%
J(P<0.05) ; SHIRIL] FIRL+si-NC ZIAH 1L, A8 +
si-CDKN2B-AS1 44 HUVEC 7= % B & W% (P <
0.05;/&2),
2.3 Bk CDKN2B-AS] Xt & #5i% S8 HUVEC &
b Bz # BY =2 M

SRR LA L, BRI 4H HUVEC ' SOD 7K F [
fIk,LDH \MDA JK-F-THim (P<0.05 ) ; S RIA] A1+
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si-NC 2H A I, 15 %) + si-CDKN2B-AS1 41 HUVEC SOD 7K~F-7}& , LDH MDA 7K~F-[4&f( P<0. 05 ;8 3)

o
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B 1. &4 CDKN2B-AS1 miR-98-5p . STAT3 Rix Lk
1 R HRZ 2 AL 3 g +6i-NC 4 ;4 A +si-CDKN2B-AST 4,
a A P<0.05, 5% BAIH ;b B P<0. 05, S5 RI4H A5 +si-NC LM LL
Figure 1. Comparison of the expressions of CDKN2B-AS1, miR-98-5p and STAT3 in each group
pag:icpi:) R & & +si-NCAH &8 +si-CDKN2B-AS14H 30
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& 2. LBt CDKN2B-AS1 3 & #51% S8 HUVEC AT XM H M

a A P<0.05, 5% BE4IHI L ;b A P<0.05 , 514 BEA +si-NC M LL
Figure 2. Effect of silencing CDKN2B-AS1 on high glucose-induced apoptosis rate in HUVEC
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& 3. T2 CDKN2B-AS1 X & #i% S8 HUVEC S4B 389 8200
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a j P<0.05, 5% FRZAAHE ;b S P<0.05, SHERIZ B +si-NC ZHAA L,
Figure 3. Effect of silencing CDKN2B-AS1 on high glucose-induced oxidative stress in HUVEC

2.4 miR-98-5p X} SHEIFSH HUVEC AT REMK
v Al

FEAS+miR-98-5p AU 4] HUVEC ' miR-98-5p
FER A= T AR 4] R+ miR-NC 41, STAT3 %
IRAKFE TR AR T A 4] RS + miR-NC 41,
SOD 7K~V THIAY A #EAY +miR-NC 40, il LDH |
MDA 7K PR TACAIZH IR +miR-NC 41 (P<0.05;
Kl4),

2.5 miR-98-5p 5 CDKN2B-AS1.STAT3 HI§E[E % &
miR-98-5p 5 CDKN2B-ASI H #MF 513 i3 Star-
base BX /4 1, miR-98-5p 5 STAT3 &b 51 3 i
Targetscan ZXLEHN . miR-98-5p 41 WT-CDKN2B-ASI |
WT-STAT3 %63 Fi i P 3 e miR-NC 4L F# IR (P<
0.05) . Ifii miR-98-5p 415 miR-NC 41 Z [ i) MT-
CDKN2B-AS1 MT-STAT3 #¢) 2K Mk v 24 F ¥ 158
43 L (P=0.829 .P=0.511), WKS5,
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& 4. miR-98-5p Y S #EFE SH HUVEC AT RENX B M
1 BRI ;2 AR +miR-NC 41 ;3 AR +miR-98-5p B4,
a A P<0.05, 58I KBAI+miR-NC 4HAH L,

Figure 4. Effect of miR-98-5p on high glucose-induced HUVEC apoptosis and oxidative stress
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WT-CDKN2B-AS1 5’ AGUAAUG——AGCUACACCUAC‘)(‘)L‘JC‘)/‘\ 3’
miR-98-5p 3’ UUGUUAUGUUGA--AU--GAUGGAGU 5
MT-CDKN2B-AS1 5 AGUAAUG--AGCUACACGACGAAGC 3’
WT-STAT3 5 UGACCUCGGAGUGCGC‘JL‘JT(‘)(‘)L‘JC‘)C 3’
miR-98-5p 3’ UUGUUAUGUUGAAUGAUGGAGU 5
MT-STAT3 5 UGACCUCGGAGUGCGGACGAAGC 3’
B {5 mm miR-NCZ 15~ = mMiR-NC4
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ﬂé 05F ] ig 0.5F
= == E a
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2.6 H#IHI miR-98-5p XL E CDKN2B-AS1 B =&

B 5. miR-98-5p 5 CDKN2B-AS1,STAT3 K E 45 51 K W36 e R B 5 5L 00
A >N miR-98-5p 5 CDKN2B-AS1 STAT3 [ HAMNFH ;B NG Z MR 558, a 8 P<0.05,5 miR-NC 4HAH L,
Figure 5. Complementary sequence of miR-98-5p with CDKN2B-AS1, STAT3 and dual-luciferase reporter experiment
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20 HUVEC AY miR-98-5p & ik /K F ik F A& 1Y +
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si-CDKN2B-AS1 ZH 45 7 +si-CDKN2B-AS1 +anti-miR-NC
2H,STAT3 Fe /K TR 5 AR A +si-CDKN2B-AS1

2H 7 +5i-CDKN2B-AS1 +anti-miR-NC 41 ( P<0. 05
K6),
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B 6. %l miR-98-5p XFL B CDKN2B-AS1 M5 481% S4) HUVEC AT K STAT3 EARIXAMHM

1 ARRIL ;2 M AR +5i-CDKN2B-AS1 41 ;3 Jg#i Y +5i-CDKN2B-AS1 +anti-miR-NC 2H ;4 45 +si-CDKN2B-AS1 +anti-miR-98-5p 4 ,
a} P<0.05, SHERILIHLE ;b Ky P<0.05, 5457 +5i-CDKN2B-AS1 4 AF7 +5i-CDKN2B-AS] +anti-miR-NC Z1AH H .
Figure 6. Effect of inhibition of miR-98-5p on high glucose-induced apoptosis and STAT3 protein
expression in HUVEC silenced by CDKN2B-AS1

2.7 0% miR-98-5p XFiTEX CDKN2B-ASI B
BER HUVEC S|4 R 3 520

B +si-CDKN2B-AS1 41 HUVEC 1 SOD /K-
BT AR LDH F1 MDA /K AR TR B4 (P<
0.05) ; £ # + si-CDKN2B-ASI + anti-miR-98-5p 4

HUVEC 1 SOD 7KK F 5% +5i-CDKN2B-AS1 41 |
i AU + si-CDKN2B-ASI + anti-miR-NC #H, LDH i
MDA 7K 3 55 T8 AU + si-CDKN2B-AS1 4H , % AU +
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1 AT 2 AR +si-CDKN2B-AS1 4133 945 +5i-CDKN2B-AS1 +anti-miR-NC £ ;4 JH% +5i-CDKN2B-ASI +anti-miR-98-5p 41,
a } P<0.05, SEIRIGIAA L ;b A P<0. 05, 5% +5i-CDKN2B-AS] 21 %1 +5i-CDKN2B-AS] +anti-miR-NC ZHAH L .
Figure 7. Effect of inhibition of miR-98-5p on high glucose-induced oxidative stress in HUVEC silenced by CDKN2B-AS1
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