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I BH HT IncRNA FGDS5-AST X 016 B4 %5 1 16 2 11 (ox-LDL) V5 5 9 0055 P9 12 200 M6 458 103 19 5% o %
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pcDNA-FGD5-AS1  anti-miR-106a-5p & H: [ #4 X i 53 51 #% Y& 2= HUVECs J5 il A ox-LDL &b 3 41 Jfl, pcDNA-
FGD5-AS1 43515 miR-NC, miR-106a-5p mimics 2£%% %+ 2 HUVECs J& Il A ox-LDL 4b 3 4fi Jfil ; RT-qPCR &l
FGD5-AS1 \miR-106a-5p 31k ; 12050 & K il 77 8 (MDA) 41k 4 B AL il (SOD) |3 %1k & ( CAT) 11
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(P<0.05) , M358 SOD ,CAT #3% 1 (P<0.05) ; FGD5-AS1 Al #L i) # 4% miR-106a-5p; ¥ Y% anti-miR-106a-5p
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(P<0.05) , 1438 SOD  CAT 3% ¥ ( P<0.05) ; pcDNA-FGD5-AS1 5 miR-106a-5p mimics 3% Je J5 7] i 5%
pcDNA-FGD5-AS1 Xf ox-LDL ¥5-31) HUVECs ¥ T2 K S8 AL WM E ] . 4518 FGD5-AST 3 2 35 7T i 4o 488 ) 3
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LncRNA FGD5-AS1 reduces
ox-LDL-induced damage of HUVECs by targeting miR-106a-5p

GUO Jing', LI Ya-jie', MOU Han-shuang®”*

(1. Department of Cardiovascular Medicine; 2. Department of General Practice,Baoji Central Hospital, Baoji 721000, China)

Abstract; Objective To explore the effect of IncRNA FGD5-AS1 on oxidized low-density lipoprotein ( ox-LDL) -
induced vascular endothelial cell damage and its regulatory effect on miR-106a-5p. Methods Ox-LDL was used to
induce human umbilical vein endothelial cells( HUVECs) to establish a cellular injury model. pcDNA-FGD5-AST,
anti-miR-106a-5p and its negative control were transfected into HUVECs and then added to ox-LDL-treated cells.
pecDNA-FGD5-AS1 was co-transfected with miR-NC and miR-106a-5p mimics to HUVECs, then added ox-LDL to
treat cells. RT-qPCR was used to detect the expression of FGD5-AS1 and miR-106a-5p. The level of MDA,
SOD, and CAT was tested with commercially available kit. Flow cytometry was used to detect the apoptosis rate.

The dual luciferase reporter gene experiment was used to detect the targeting relationship between FGD5-AS1 and
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miR-106a-5p. Western blot was used to detect the protein expression of cleaved caspase-3 and cleaved caspase-9.
Results The expression of FGD5-AS1 mRNA in HUVECs induced by ox-LDL decreased (P<0.05) while the ex-
pression of miR-106a-5p mRNA increased (P<0.05). Both transfection of pcDNA-FGD5-AS1 and transfection of

anti-miR-106a-5p reduced the level of MDA, apoptosis rate and protein level of cleaved caspase-3, cleaved
caspase-9 in HUVECs induced by ox-LDL( P<0. 05) , enhanced the activity of SOD and CAT (P<0.05). FGD5-
AS1 could target at miR-106a-5p. Co-transfection of pcDNA-FGD5-AS1 and miR-106a-5p mimics could reverse the

effect of pcDNA-FGD5-AS1 on ox-LDL-induced HUVECs apoplosis and oxidative stress. Conclusions

Over-ex-

pression of FGD5-AS1 may inhibit oxidative stress and apoptosis through targeted regulation of miR-106a-5p, there-

by reducing ox-LDL-induced vascular endothelial cell damage.
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BARIHI LPS 5 00 5F 5 AR B 05 L AR
L 2E T 7R FGD5-AS1 5 miR-106a-5p £f 16 4%
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INEE D R T S TN R T B 7/ N XS N B
B, 2 FGD5-AS1/miR-106a-5p 43 1
by 2l ok A S A A Ak R v B 1 BIL R 1 R
BT, PR, A BE ST R ] ox-LDL 75 S A i ik
MLAE A B 200 i At 57 4 M 450 45 A5 R 4R 3 FGDS5-
AS1 J& 75 1] 38 i #0398 45 miR-106a-5p 1M 2 5
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1.1 ZHRa 5K
I BB K4S 9 2 48 0 ( human umbilical vein

endothelial cells, HUVECs) ( ATCC /A 7)) ; Ox-LDL
(AR K E R A B4 ) ; Lipofectamine2000
( Invitrogen 23 F] ) ; Trizol 57 (bt X4 =W+
ARABRA ) 5 25 180 5 96 € & PCR I
(At R AR AR A A 5 Bk peDNA3. 1
(_LHpm R A YR A IR A s miR-106a-5p ZE#%
TR A5 L Y ( miR-106a-5p mimics ) S B P X B8
mimic NC J¥ %1 (miR-NC) . miR-106a-5p 5 5 ¥ 5
REFF A 5] (anti-miR-106a-5p ) K H: B 136 B
%] ( anti-miR-NC ) , FGD5-AS1 /N 4+ F T # RNA
(si-FGD5-AS1) K B Xof B e 51 (si-NC) ()7 M
B YR A R A A s T8 B (malondialde-
hyde, MDA) | # & 4k ¥ B 1k B ( superoxide dismu-
tase, SOD) . 1 & 1k S 1 ( catalase, CAT) # I 1 51|
& (R AR Y TR T ) 5 0 TR D R &
( Sigma-Aldrich 23 7] ) ; %2 T A cleaved caspase-3 .
cleaved caspase-9 HLiAS HRP #ric i LU =EHT R 106G
P (Santa Cruz A H))

1.2 &

1.2.1 4R o020 AR B . A4S P K A5 B Gk
) 809% & A7 I HE AT AL A KE %, g5 S T vk 2 A
100 ng/LAY ox-LDL ¥, ox-LDL i #if £ 17 7]
WAL PR ] ox-LDL T M4 N S 40 24 h,ich
ox-LDL 4, [ IPHF 1E 5 55 3% 0 148 9 B 40 i i
Cul 41, WedE ox-LDL 4b ¥ J5 i) L% P9 2 40 1L, Jn
N5 55 VR R 240 i %8 B U e PR AL 2% 107 A4 il
T 96 L, THEFRAR N B IR, e A0 MRS A IE B
ik #] 60% B, 43 51 K pcDNA | pcDNA-FGD5-AST |
anti-miR-NC | anti-miR-106a-5p ., pcDNA-FGDS5-AS1
5 miR-NC, pcDNA-FGD5-AS1 5 miR-106a-5p
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mimics %Y 5 I N R AN, 43 A & A W E R
100 ng/L B ox-LDL ¥ W At 3 24 h, 43 51ic K
(ox-LDL+pcDNA ) 4 | ( ox-LDL+pcDNA-FGD5-AS1 )
2H . (ox-LDL+anti-miR-NC ) 2H . ( ox-LDL +anti-miR-
106a-5p) 2 . ( ox-LDL+pcDNA-FGD5-AS1 +miR-NC)
ZH . (ox-LDL+pcDNA-FGD5-AS1+miR-106a-5p ) 4.,
1.2.2  RT-qPCR £ I FGD5-AS1, miR-106a-5p
mRNA &35 7K M4 Trizol 156 B 43 B 45 B 45 Y
Fe AL RNA | B s iR & 5 98O & PCR K
B I HEAT R s 5 RT-qPCR 2256, JH 6 [ ABI
StepOnePlus 52 B 2% 6 % 1 PCR SR ) 3 PR 3¢ 18
., FGD5-ASI 1E 18 51%) 5'-AGAAGCGGAGGGGTG
AAAAT-3', JZ [1] 5] ¥ 5'-CCGCCTTATAGTTGGCC
CTC-3";miR-106a-5p 1E0]5[4) 5'-GGGGCAAAGTGC
TAACAGTG-3", JZ [6] 51 ¥ 5'-GTGCGTGTCGTGGAG
TCG-3"; GAPDH 1F [7] 51 %) 5'-AACGGATTTGGTCGT
ATTG-3", K 161 51 ¥ 5'-GGAAGATGGTGATGGGATT-
3, U6 1F 18] 514 5'-GCTTCGGCAGCACATATACTA
AAT-3", )2 [8]1 5] ¥ 5'-CGCTTCACGAATTTGCGTGTC
AT-3',

1.2.3 A I 4 Ak 0 48 B MDA SOD | CAT Y%
i WSCER I/ PN B A M % T R AR S Ui
A MDA [ SOD (CAT F 54,

1204 a2 B 5 A AG I 4 0 7% A 2
R AN A 500 WL 54 2% bl R 4 M, 7%
FEA 13700 5 100 P 5 RS0 At L 7

1.2.5  XWHOG R M 4t & A I FGD5-AS1 5
miR-106a-5p # 1] 5¢ & : FGD5-AS1 5 miR-106a-5p
FETERE SR 45 6 0 8, 43 i i 2 B A= 8 WT-FGD5-
AS1 5245 MUT-FGD5-AS1 1) %¢ )t 2 B i 45 2%
A, 43 5B miR-NC . miR-106a-5p mimics 5 WT-
FGD5-AS1 MUT-FGD5-AS1 2L45 YL S 40 fifd, 48 h )5
WAL A ., Fc B D' 2 Tl 41 4 35 R A D4 71 6 156
o AR X 9 2R B M

1.2.6  Western blot £zl cleaved caspase-3.cleaved
caspase-9 8 [ 3k . 4 11 2400 WS B2 B0 i S
F 4% 20 g SV AR RRE 2R LRI SDS-
PAGE BEH, 4850 3 B UK 5 B H 4% 7% 2 PVDF
J PVDF RAE 5% R4 W30 2 h, SR 54 PVDF
S FTHBEE A 11 000 K cleaved caspase-3.
cleaved caspase-9 GAPDH —HTHIEH % (4 C)

TBST Peifk, 2 M H —Hi(1 : 2.000) 1 h, A 52
W5 BE 615 3 cleaved caspase-3 . cleaved caspase-9
MIEE A5, ] Image-J BC0F 441 2 1 2500 O RO
JETH,
1.3 ZitEoHm

R HI SPSS21. 0 Geit=r B o kit , i B Beor
DAIE FRifE2E (25 ) Fom HIRF G IR0, W2
] FE R A ST REAS ¢ A2 36, 22 4H 1) Bl ok 5 A
RITZIHT,

2 H#R

2.1 Ox-LDL i S # HUVECs ## {5 # IncRNA
FGD5-AS1 #1 miR-106a-5p mRNA K& i%

5 Curl 4 L%, ox-LDL ZH FGD5-AS1 mRNA i)
FIRAKF-FEAR (P<0.05) |, 1fif miR-106a-5p mRNA iy
TR TR (P<0.05) (R 1)

%1 Ox-LDL %5/ HUVECs # IncRNA FGD5-AS1
#0 miR-106a-5p mRNA FI %
Table 1 Expression of IncRNA FGD5-AS1 and
miR-106a-5p mRNA in HUVECs induced
by ox-LDL (x+s,n=9)

group FGDS5-AS1 miR-106a-5p
Ctrl 1. 00+0. 06 1. 00+0. 07
ox-LDL 0.33+0.03" 3.19+0.22"

“P<0. 05 compared with Ctrl group.

2.2 Ox-LDL X} HUVECs {5 8980

5 Cul 4 H#E, ox-LDL 20 MDA HJ/K - TR
F cleaved caspase-3 . cleaved caspase-9 £ 1 7K FF
1 (P<0.05) ,SOD , CAT 7 TP ( P<0. 05) (1A
1,%£2),
2.3 LncRNA FGD5-AS1 i RiA X} ox-LDL # S
B HUVECs 515 #I50

5 (ox-LDL+pcDNA) 41 L #58, (ox-LDL+pcDNA-
FGD5-AS1) 21 MDA [ 7K *F 8 T Z F1 cleaved
caspase-3 .cleaved caspase-9 £ F1/KFFEMK(P<0.05) ,
SOD CAT HYTH PRI 32 (P<0.05) (12,5 3)
2.4 LncRNA FGD5-AS1 #B [ if 2 miR-106a-5p

LncBase Predicted v. 2 Tl i 78 FGD5-AS1 5
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Cirl ox-LDL

10*3 103

10°H 10°

Cirl ox-LDL  ku 3 3

cleaved caspase-3  w—=: S 17 = 102—; B 102_;
cleaved caspase-9 S . 57 10 10!

GAPDH - - 36 10° T ||||||v T T T[T T T T[T T T T 10° T T T |||||||‘| |'|.||||||| T T T T
10° 10! 102 10° 104 10° 10! 102 10° 104
annexin V-FITC amnexin V-FITC
A B

A. apoptosis-related protein expression; B. apoptosis flow cytometry
1 Ox-LDL 3 HUVECs ATHXZEARBATENZIT
Fig 1 Effect of ox-LDL on HUVECs apoptosis-related proteins and apoptosis rate

%2 Ox-LDL X HUVECs {5 K&
Table 2 Effect of ox-LDL on the damage of HUVECs(x+s,n=9)

MDA SOD CAT apoptosis cleaved cleaved
group FGD5-AS1
(nmol/L) (U/mL) (U/mL) rate( % ) caspase-3 caspase-9
Ctrl 1. 00£0. 05 4.31+0. 41 32.24+3.63 52.06+5. 59 7.12+0. 68 0.24+0.02 0. 14+0. 02
ox-LDL 0.36+0.04" 14.52+1.24" 10.37+1.15"° 22.86+2.09 " 32.95+£3.48" 0.75+0.05* 0.67+0.05"
“P<0. 05 compared with Ctrl group.
ox-LDL+pcDNA ox-LDL+pcDNA-FGD5-AS1
10* 3 10* 3
YC?\ = =
\4¢ ¢ ] ]
o
N Y 10°4 10°4
xé‘ % Y§ 3 E
NS ] :
& &8 W = = 10°3
cleaved caspase-3 S— —=:_ = 17
10" 5 10" 5
cleaved caspase-9 J_—_— ca—= = 37 E E
100 TT ||||||| TT ||||||| TT ||||||| TT |||||| 100 TT |||||||‘ TT ||||||| .l T ||||||| TT ||||||
GAPDH 4 4 36 0 100 100 10 10t w10t 100 100 10t
annexin V-FITC annexin V-FITC
A B

A. apoptosis-related protein expression; B. apoptosis flow cytometry
B2 LncRNA FGD5-AS1 g% i%3t ox-LDL %S # HUVECs BT X EARBATRZM
Fig 2 Effect of IncRNA FGD5-AS1 over-expression on the apoptosis-related proteins and apoptosis rate of
HUVECSs induced by ox-LDL

%3 LncRNA FGD5-AS1 i3 FiA %t ox-LDL #% 5 #J HUVECs #{5 HI 800
Table 3 Effect of IncRNA FGD5-AS1 over-expression on the damage of HUVECs induced by ox-LDL (X+s,n=9)

MDA SOD CAT apoptosis cleaved cleaved
group FGD5-AS1
(nmol/L) (U/mL) (U/mL) rate( % ) caspase-3 caspase-9
ox-LDL+pcDNA 1. 00+0. 08 13.83+1.25 10. 46+1. 04 21.13+2.34 33.91+3.77 0. 78+0. 06 0. 69+0. 05
ox-LDL+pcDNA- 2.88+0.26" 5.62+0.46"  23.54£2.54" 45.02x5.58" 11.96+1.07 " 0.31+0.03" 0.26+0.03 "
FGDS5-AS1

*P<0. 05 compared with ox-LDL+pcDNA group.
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miR-106a-5p FATELS A AL (K 3) o 7% H4 miR-106a-
5p mimics A] W] AR BT A RYR4K WT-FGD5-AS1 1Y
WCEBIEPE(P<0.05) (£ 4), 5 pcDNA 41t
3, pcDNA-FGD5-AS1 4] miR-106a-5p (1) ik T
(P<0.05) ; 5 si-NC 41 H %%, si-FGD5-AS1 41 miR-
106a-5p AYZRIA FIH(P<0.05) (% 5),

3 FGD5-AS1 W55 & H 5 miR-106a-5p
BiMNREBERF S
Fig 3 Sequence of FGD5-AS1 contains a nucleotide

sequence complementary to miR-106a-5p

2.5 I #l miR-106a-5p & i%3F ox-LDL F S H
HUVECs 2580

5 (ox-LDL+anti-miR-NC ) #H H. %%, (ox-LDL+anti-
miR-106a-5p) 2l MDA FJ/KF T2 3R cleaved

R4 WRARBHEEERIE

Table 4 Double luciferase report gene experiment

(x+s,n=9)
group WT-FGD5-AS1 MUT-FGDS5-AS1
miR-NC 0.98+0. 05 0.97+0. 06
miR-106a-5p 0.34+0.03" 1. 00+0. 05

“P<0. 05 compared with miR-NC group.

% 5 LncRNA FGD5-AS1 #E#Z miR-106a-5p KJ&RIE
Table 5 LncRNA FGD5-AS1 regulated the expression of
miR-106a-5p (xX+s,n=9)

group miR-106a-5p
peDNA 1.00£0. 06
peDNA-FGD5-AS1 0.43+0.04"
si-NC 0.970. 05
si-FGD5-AS] 2.92+0. 23"

*P<0. 05 compared with pcDNA ; *P<0. 05 compared with si-NC group.

caspase-3 cleaved caspase-9 i [1/K MK (P<0.05) ,

SOD .CAT FYIHTHERSHR (P<0.05) (K 4, 6) .

A. apoptosis-related protein expression; B. apoptosis flow cytometry
4 %) miR-106a-5p FiEXf ox-LDL -S4 HUVECs AT X EARATERHHM
Fig 4 Effect of inhibiting the expression of miR-106a-5p on the apoptosis-related proteins and apoptosis

rate of HUVECs induced by ox-LDL

% 6 % miR-106a-5p FiLX} ox-LDL 55k HUVECs #5415 B 2200
Table 6 Effect of inhibiting the expression of miR-106a-5p on the damage of HUVECs induced by ox-LDL (X+s,n=9)

MDA SOD CAT apoptosis cleaved cleaved
group miR-106a-5p
(nmol/L) (U/mL) (U/mL) rate (%) caspase-3 caspase-9
ox-LDL+anti-miR-NC 1. 00+0. 07 15.64+1.21  10.04+0.83  20.47+2.04 31.74+3.22 0.77+0. 05 0. 68+0. 07
ox-LDL+anti-miR-106a-5p 0.26+0.02" 6.83+£0.72% 17.84+1.19" 36.53+3.41" 15.27+1.32" 0.40+0. 04" 0.33+0.03"

“P<0. 05 compared with ox-LDL+anti-miR-NC group.
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2.6 i miR-106a-5p FiXFZE T IncRNA FGD5-
AS1 i & i% 3t ox-LDL % 5§ #9 HUVECs 1% 5 B
EH

55 (ox-LDL + pcDNA-FGD5-AS1 +miR-NC ) 41 I
%, (ox-LDL+ pcDNA-FGD5-AS1 +miR-1 06a-5p ) £H
MDA K 7K T2 %R F1 cleaved caspase-3 | cleaved
caspase-9 5 F1/KFEF+ 5 (P<0.05) ,SOD  CAT K
PERER(P<0.05) (815,%7)

3 Wit

LncRNA 758l KRB AL 25 22 Ff i rp 3 2k 5
AR Z R W AT AR A AR ) ik ml

",
REAE My B0 ik 38 FE B8 AL 36 J7 09 78 A 4 5 (E
FGD5-AS1 7ESI kAR L g R IB v R AT 1, B

ox-LDL+pcDNA-FGD5-AS1+

FWFSEARIETE i, FGD5-AST 78 # 28 Ju it 4 h 26 ik
T, BRI IR T A Y miR-223 193 S R
PE RNA 437 1 el 5 i 22 e i1 . FGD5-AS1 75
ZbE D VR AT 8 35 IR 0 S 0 LA 45 R R
PRFRIR, LRHERIA P38 S 06 miR-195 1y F2 41K
AT B0 LA A A B R W] FGDS-ASI
T AR AT RS A A A 05, A ST 45 R UK ox-
LDL i SR L5 9 B2 4l o FGDS-AST B k7K
FEAIK, #2785 FGD5-AS1 335 T I/ AT RE A2 i2F 1 A48 P9 B2
M, ARIFFREE R BN, ox-LDL 55 A9 M N
A MDA B97KF-THiE, SOD  CAT HTE HEREAR,
XGRS — 25T & B, FGDS5-ASI
o F 3k AT W A ox-LDL 755 14 10045 N H2 48 it vh
MDA [#J7KF, 1 SOD ,CAT ()35 4858 , #2785 FGD5-

ox-LDL+pcDNA-FGD5-AS1+

miR-NC miR-106a-5p

Y?;3\?( Y?;3\?(

S S
S S g
& & 10 3
< < ]
9 9 fQQ 10° <
XQ O XQ bfb _E

TF 5

2 N g ]
§F & F &  ku B 10° 3

cleaved caspase-3 = me——— A 17

cleaved caspase-9

10° - W 10° s it Lo
IIIIII T IIIIIIII T IIIIIIII T IIIIIII T IIIIIIII T III T IIIIIIII T IIIIIII
GAPDH - - 36 10° 10! 102 102 10* 10° 10! 102 102 10*
annexin V-FITC annexin V-FITC
A B
A. apoptosis-related protein expression; B. apoptosis flow cytometry
5 _if miR-106a-5p RiXBZE T IncRNA FGD5-AS1 it &A%t ox-LDL %S HUVECs
BATHEXEARBATENER
Fig 5 Up-regulation of miR-106a-5p expression reversed the effect of IncRNA FGD5-AS1 over-expression
on the apoptosis-related proteins and apoptosis rate of HUVECs induced by ox-LDL
%7 iV miR-106a-5p FiXFZE T IncRNA FGD5-AS1 53K A3 ox-LDL % 5 HUVECs R{&G891E R
Table 7 Up-regulation of miR-106a-5p expression reversed the effect of IncRNA FGD5-AS1 over-expression
on ox-LDL-induced HUVECs damage (X+s,n=9)
MDA SOD CAT apoptosis cleaved cleaved
group miR-106a-5p
(nmol/L) (U/mlL) (U/mL) rate (%) caspase-3 caspase-9
ox-LDL+pcDNA-FGDS- 1. 00+0. 06 5.58+0.45 24.21+2.20 47.13+4.19 10.57+1.29 0.29+0. 02 0.24+0.03
AS1+miR-NC
ox-LDL+pcDNA-FGD5-  2.65+0.22*  10.14£0.83" 15.55+1.62% 29.37+2.36"  23.53x2.55*  0.67+0.04" 0.56+0. 04"

AS1+miR-106a-5p

“P<0. 05 compared with( ox-LDL+pcDNA-FGD5-AS1+miR-NC) group.
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AST 323K ] ox-LDL 75 5 19 I 45 P9 J2 41 i 4
AR T I A A L S A B 0 SRR S A e
BEUTRE, B J8 TP AT IR caspase3 8 30E J5 Al
PR -1 AT 45 R BR, ox-LDL i
B I A N 2 40 M9 0 12 R F+ 55, cleaved caspase-3 .,
cleaved caspase-9 FEAKET S , 1M FGD5-AS1 ot 5%
K5 AT BA S R ARR ox-LDL i 5 09 ML 9 Bz 40 i 08 1
K cleaved caspase-3 . cleaved caspase-9 £ 7K,
P28 FGD5-AS1 2k 3Rk W] W] 0 4] ox-LDL 175 3 1Y
I35 P B2 A0 8 1 1 TR A M B A5

J ik — R SE FGD5-AS1 7E ox-LDL 5 5 1Y IfiL.
P9 K A0 A 45 v B AR I HILA , A BIF 58 IE 52 FGDS-
AS1 A #8454 miR-106a-5p, 3 7] 7524 miR-106a-
5p MZEFPENTRE RNA 70+, [FIB) ox-LDL 753 A I
BN K2 20 ML miR-106a-5p 193635 AKF TH g, $ 8
FGD5-AS1 7] GE# F 171 7] J# 4% miR-106a-5p 1K ik
MR EVE . WF5E 2 W miR-106a-5p 768 335 R K
B YU IR R T IR LSRR AT R O R
H AR ARBFE S B R, 3] miR-106a-
5p Feik Al B AR ox-LDL 755 4 I 45 PN Bz 40 it o

S Xk
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