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Abstract

BACKGROUND: Increased homocysteine level induces apoptosis of human umbilical vein endothelial cells, but the mechanism remains unclear.

OBJECTIVE: To investigate the role of hsa-circ-0001360 in human umbilical vein endothelial cell apoptosis induced by homocysteine.

METHODS: /n vitro cultured human umbilical vein endothelial cells were divided into control group, homocysteine group, interference control group,
interference control + homocysteine group, hsa-circ-0001360 interference group, hsa-circ-0001360 + homocysteine interference group, overexpression control
group, overexpression control + homocysteine group, hsa-circ-0001360 overexpression group and hsa-circ-0001360 + homocysteine overexpression group. All
groups were treated with 100 umol/L homocysteine. After 72 hours of intervention, the expressions of apoptosis-related proteins Bax, Bcl-2, and Caspase-3
were detected by western blot assay. The apoptotic rate was detected by flow cytometry. Quantitative real-time PCR was used to detect the expression of hsa-
circ-0001360.

RESULTS AND CONCLUSION: (1) Compared with the control group, the expression of Caspase-3 and Bax was significantly increased (P < 0.01), and the
expression of Bcl-2 was significantly decreased (P < 0.01), and the apoptotic rate was significantly increased (P < 0.01) in the homocysteine group. (2) Compared
with control group, the expression of hsa-circ-0001360 was significantly increased in the homocysteine group (P < 0.01). (3) The expression of hsa-circ-0001360
was significantly higher in the cytoplasm than that in the nucleus (P < 0.01). (4) Compared with the interference control C group and interference control +
homocysteine group, the expressions of Caspase-3 and Bax were significantly decreased (P < 0.01), while the expression of Bcl-2 was significantly increased (P <
0.01); the apoptotic rate was significantly decreased (P < 0.01) in sh-hsa-circ-0001360 interference group and sh-hsa-circ-0001360 + homocysteine interference
group. (5) Compared with overexpression control group and overexpression control + homocysteine group, the expressions of Caspase-3 and Bax were
significantly increased (P < 0.01), while the expression of Bcl-2 was significantly decreased (P < 0.01); the apoptotic rate was significantly increased (P < 0.01) in
the hsa-circ-0001360 overexpression group and the hsa-circ-0001360 + homocysteine overexpression group. (6) In conclusion, hsa-circ-0001360 can promote
the apoptosis of human umbilical vein endothelial cells induced by homocysteine.
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0 5|= Introduction

O, BFE RO R AR, (R R R
TAERE - KIET IR A Y, Bh KO RERE AL S 35 AR TR / Bl eF
Y AR SRAE B K LA P BE, 2 — s i K rh 30 Kk 8 1 4
BRI, AR SECO I PR EE R P, mE A
2 Tl I TSR 82 A A2 0 K oA A R A 2 O I 92 5 PR R T S8
B DRl 2 1O [ A2 Bk R (homocysteine, Hey) J2 4 7 &5t
P R R o AR R b P A A B R 7. FROIR RNA
(circular RNAs, circRNAs) & —Fh 8 T 72 B 350 1 & B ik
RNA, 7E.0 ML KRG s F oA, JHE 2 M2 %R
w2 P AL 245 5000 [ & A R R B hsa-circ-0001360
JEAXZ circRNA H [ —Ff, CHEN %5 ™ B 70 gt L3R 0A 5 1
JIREEIR A f i AR A B E DG R, HHT AR L hsa-circ-0001360
FE 0 I 2R GRIRAT PRI I0 AR R i R FE A F B A DG E .
ZHF AR T hsa-circ-0001360 7 Hey 7 5 A\ JBF &5 fik P iz 41 ity
(human umbilical vein endothelial cells, HUVECs) i T 4§ 1
R, Nk — W58 Hey 5 5 20 ik o 1 50 A0 < 2 1 43 7 Bl
T A R R S5 T3 )i 243 47 3 P 7 34 2 A1 ST 36 0 41 N B i
FAik

1 #R}F55%E Materials and methods

11 &t RAMEMSRES, PIFEAREELECR H t kg,
Z AR B BCR ] S 2= T 250 W

1.2 BFIE) Bk SZIGT 2022 4E 10 HE 2023 £ 4 HEEFE
R R 2 [ 5% T A Al e e A A o LA T A 7 B R SR =
5o

1.3 AP# HUVECs B 7 5 R R 5 B 5K DA i R 2 AR k0
LA I BIF 7 B A SR 06 25 EE 8 . DMEM kit 536, i 1L
i (Gibco, [ ); JEEAB. HH % % (Solarbio, H[H );
Hey(Sigma, [ ); S E3RBOGAME (LR, M) Mk
77 & (BD, Jbat); B RNA RECORF & ( RAR, dbat);
S SFARF B POt E B PCR R & (Takara, H1[H ); Bcl-2
Pufk. Bax ik, Caspase-3 fjifhk (Abcam, E[EH ); &5 &
7 & (Thermo Fisher, JE[E ); RNA 519 (AT, Lifg);
PRI PR A (5 T, R ) i TAES (%238, T30 );
WOt E R PCRAY (HREE, B ), malanuie ( Z4Ee, £H).
1.4 Z¥7ik
1.4.1 4AMulEIR. R Koo A SR AR 1% HEEE
FAUAT 5> % 10% i 4 7% () DMEM Sl 72T 37 C
TRFA 438 5%CO, 53748 B 7% HUVECs(T25 557591 ), 24 h
Pl 1%, 4N Eis 90% AN, R B BEnt Hak AT
A B, GRBEEETR

AR : XFIRAL. Hey 4. TR, THxf 8 +
Hey 41. T L hsa-circ-0001360 41. T # hsa-circ-0001360+
Hey 2H. i A X M. i R IE X B +Hey 4. i R 1A
hsa-circ-0001360 #H Fl i 3 7% hsa-circ-0001360+Hcy 41, % 4
& HUVECs B Fh T 6 LA, FFFL4N %L 2x10°, 41 %
[ % 50% i, i HCH A 4 FL 4 ) 0N 20 pL sh-NC. sh-hsa-
circ-0001360. pLV-NC F1 pLV-sh-hsa-circ-0001360 18 Jji & #%
Jeikf, k25 IR 72 h( g w56 A 8 97 0 4 i b AT
e AR FEAN BRI PE ), G A T SN i B R
FAn e R 2 T25 BE R 4k S b R . AR, g fEe
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HAE % 3LLG, F 2 pg/mL M 73 22560 2 i 3E 47 V8 7% BA
PRUE B L R (4 2% J5 BRI AT 3R ] £ e A& AR 3 e ik )
R F S 56 43 41 4 41 i 5 1 0 90% A2 A5 Aa e T i Rk
hsa-circ-0001360 ) HUVECs( £ i W4 55 3578 % J5 3R 15 10 o i%
PR ) BUIE % HUVECs JEAT 1Ak 4 HEAEAR,  fr 40 bl BE 5 fd
FH# %249 100 umol/L ] Hey TR 72 h, 555 o g e H
Flasrsei ",

1.4.2 Western blot £ il HUVECs 1 Caspase-3. Bax flI Bcl-2
FEANREAE RISHMBEED, MAEALFEEM
W5 99 ‘C4xJ& A 5 min; U 30 pg &2 14T SDS-PAGE #E/K
MUK, SRJ5FLFE 42 PVDF I, FEH 50 g/L AR ZF 834 2 h,
PBST & ¥t 3 ¥k, %F X 10 min, PVDF & F #i Bax $T /4 (1 :
1000 %% ), 1 Bcl-2 Hifk (1 : 1000 FF: ) FldL Caspase-3
Prfk (1 2 500 # k) 4 CHFE IR, PBSTIEYE 3 K ([F. L),
PVDF JIt H BRI A AL Y B b it ) - H1 %R 18G IF & 2 h, PBST
BV 3 (A E), ffE N B R 7 4 8 &R 48 (Image
Lab) X} PVDF JEREAT AR IS T4 #7

1.4.3 P MEARK M HUVECs FTET-/KF  SEI4 FR 4i i
BT UK BHEAE . ABE IR S HUH %20 HUVECs, IR A1 (1
B Ty 411 EDTA) X 20 A 14 A7 V4 40 Ab 38 H 3% 7% 28 1.5 mL B0
B, WL ST (buffer @ k=1 © 9), HYLAHBANE
O N 100 uL 455 0RT 5 L Hoxf B2 ekl sk ie 4 A3
100 pL Z54 Wi 5 uL PE JeLA 5 uL 7-aad Zukl, #E 15 min
FIAEE M 400 pL 85690, FEIR S ST IEA0 0 208 50
B, E AU IS B S

1.4.4 gRT-PCR ¥ ill HUVECs 1 hsa-circ-0001360 [fj3i5 %18
A RNA S AR & FH U B 5 42 B % 2H HUVECs &4 RNA,
H I 5 O cDNA A FH % 6 5E B PCR A X cDNA #4774
B (YA PIPTE, 20 ul iR R, 95 CAETE 30 s,
95 CA 55, 53.9 CiE/k 10s, JL 40 MEFF), L GAPDH
NN SR, dE 2% 0 FA B Bl AT Gt
hsa-circ-0001360 5| 4 /3 41: [ iy 5'-GCT GAT TTT CAC ACC
CGCTA-3’, | % N 5-GTT GGG TAA TAC TGC CGC TG-3';
GAPDH 5|17 %1: LA 5’-GAA CGG GAA GCT CAC TGG-3/,
R 5’-GCC TGC TTC ACC ACC TTC T-3',,

1.4.5 qRT-PCR &l HUVECs 4 ffa 5 14t i 4% H hsa-circ-0001360
RIS F AL o B &2 i 4 L HUVECS 4 i i A4
Mz, UL GAPDH {E AT (1) N 2 5E 8, DL U6 1 4 ot
FIN S EH, 34T gRT-PCR KM ( /572 [F 1.4.4). U6 51 ¥))F
Bl b 5'-GGT GAA GGT CGG TGT GAA CG-3, [N 5’-CTC
GCT GGA AGA TGG TG-3',

1.5 2 K447 (@ HUVECs tf Bax, Bcl-2 fll Caspase-3
EHEMFERIE; @ HUVECs [HE T-%; B HUVECs H hsa-circ-
0001360 {1 ik .

1.6 ZitFod  SLIGHEE 18 Graphpad Prism 8.0 347
A FE Ay M, Guih A R UL xas RoR, PIREAR A LR A t A
4, ZFEARIAILCECRH BRI Z04r, P<0.05 AERE
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2 Z58R Results

2.1 Hcy #f HUVECs A = #9%7m Western blot #5145 S 0,
5xr M4 AL, Hey 2H Bax 1 Caspase-3 25 [ 1) 3 i 7K *F Al
WA (P<0.01), Bel-2 &5 [ MIFRIEKF B . FEAIK (P < 0.01);
A GH A 45 5 B R, Hey 41 HUVECs 8 T 0 & i 16 R
24 (P<0.01), DL g5 R 4L[FIZRM, Hey 4b¥E )5 HUVECs k&
W, UL 1.
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E 1 | FIBEREER (Hey) b A BFEREKA R 4RAA T RS20
Figure 1 | Effect of homocysteine on apoptosis of human umbilical vein
endothelial cells

2.2 Hcy xf HUVECs ¥ hsa-circ-0001360 & ik 49 %% qRT-PCR
LERF ], Hey 41 HUVECs 11 hsa-circ-0001360 [1] 3% 14 i 2 &
TXIHE4H (P<0.01), W 2.

- Y. oRT- 4 —circ- A St 2
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20 . k. SXTER4IMLE, °P<0.01,
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1 hsa-circ-0001360 3RiX RS20
Figure 2 | Effect of homocysteine on hsa-
circ-0001360 expression in human umbilical vein
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2.4 1% gmEiE T Feit £ hsa-circ-0001360 RUEIIE i
FH 18 9% £ % YL HUVECs L s2 FIL %t hsa-circ-0001360 H - $t
it ik, qRT-PCR &5 REW, STHTBAMLIL, T
hsa-circ-0001360 #H hsa-circ-0001360 %% & B & K B (P <
0.01); 5l RIEX AL, i 3R IE hsa-circ-0001360
hsa-circ-0001360 KA i Fi- i (P < 0.01), WL[E 4.

A . B il

4L B i s AL
B -4 hsa-circ-0001360 I i3} %7k hsa-circ-0001360 4

1.5 3

a
§ iz § % ¥E: oRT-PCR LA
ke )
g g Lo g i hsa-circ-0001360 [f] #]
2 o0s £2 4 i ik . 5 R
2= a 2= HLL, *P<0.01,
0 0

4 | BRBEFTH (A) AT FRIE (B) hsa-circ-0001360 2RI IE
Figure 4 | Validation of lentivirus transfection interference (A) and
overexpression (B) of hsa-circ-0001360
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W AR IE K 3 K (P < 0.01), Bel-2 7 [ & ik K
B ST (P < 0.01), 410 T Z )R T BE (P < 0.01),
W& 5,
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Figure 5 | Effect of interfering hsa-circ-0001360 on homocysteine induced
apoptosis of human umbilical vein endothelial cells
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Figure 6 | Effect of overexpressing hsa-circ-0001360 on homocysteine
induced apoptosis of human umbilical vein endothelial cells
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