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[ Abstract] Objective To analyze the predictive value of serum circular RNA ( circRNA) roundabout homolog 2
(ROBO02), circRNA solute carrier family 8 member A1 (SLC8A1), and circRNA cerebellar degeneration related protein 1
antisense ( CDR1las) for major adverse cardiovascular events (MACE) in patients with acute myocardial infarction ( AMI) af-
ter percutaneous coronary intervention (PCI). Methods Between January 2020 and December 2020, 140 AMI patients who
underwent PCI surgery in our hospital were included as AMI group, and 140 healthy individuals who underwent physical exam-
ination were included as control group. AMI patients were assigned into MACE group and non-MACE group based on whether
MACE occurred after PCI. Real-time fluorescence quantitative PCR ( qRT-PCR) was used to detect serum circRNA ROBO2,

[=]

L TN

-




- 662 - BEMERG 245 2025 45 6 55 24 555 6 81 Chin ] Diffic and Compl Cas, June 2025, Vol.24,No.6

circRNA SLC8A1, and circRNA CDRlas. Logistic regression was used to analyze the influencing factors of postoperative
MACE. ROC curve was used to evaluate the predictive value of serum circRNA ROBO2, circRNA SLC8A1, and circRNA
CDRl1as for postoperative MACE in AMI patients. Results The AMI group had higher serum circRNA ROBO2, circRNA
SLC8A1, and circRNA CDRlas than control group ( t/P=9.192/<0.001,10.903/<0.001, 11.152/<0.001). The MACE
group had higher serum circRNA ROBO2, circRNA SLC8A1, and circRNA CDR1as than non-MACE group ( t/P=5.655/<0.
001,7.935/<0.001,5.797/<0.001 ) . There was a statistically conspicuous difference in the number of coronary artery lesions
and no reflow during surgery between MACE group and non-MACE group ( X*/P=14.799/<0.001,8.057/<0.001). Logistic
regression analysis revealed that the number of coronary artery lesions =2, no reflow during surgery, serum circRNA ROBO2,
circRNA SLC8A1, and circRNA CDR1as were the influencing factors for MACE in AMI patients after PCI [ OR(95%CI) = 4.
639 (1.970-10.925), 4.722 (1.917-11.633), 5.337 (1.949-14.616), 5.082 (1.798-14.361) , 4.734 (1.925-11.640) ].
The AUC predicted by the joint of the three was conspicuously greater than that predicted by circRNA ROBO2, circRNA
SLC8A1, and circRNA CDRlas alone ( Z=2.660, 2.321, 2.740, P=0.008, 0.020, 0.006). Conclusion Serum circRNA
ROBO2, circRNA SLC8A1, and circRNA CDRlas are conspicuously elevated in AMI patients, and the joint of the three has
good predictive value for MACE after PCI in patients.
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RGO ERE , (2) HEBR bR i . OB A iM% ; @
R 0 ) 3 vy RSO R 45 LAt O I s DA
I DR ;& IR ; & A N i 4
94 3 @30T IV 52 i IS X 2590 s ORG #h RS

1.3 SIS bR ik
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1.3.2 L% circRNA ROBO2. circRNA SLC8AI .
circRNA CDR1as 7KKl . AMI 41 PCI A i/ fi 5 %
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RN 7)) MUIALTE HER BURL RNA, JF2R ] PrimeSeript RT
IR 8 [ TaKaRa, /B9 TR (K% ) A R w A
BEALS | 0K 255 RNA BEAT 056 % B, i TB
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cDNA #AT53HT . RS 95°C F W1 4R 257 10 min,
95°C 30 s f1 58°C 30 s, H:it 40 MEHR, 519751 WL 3%
1, Lk GAPDH K N £, i & 2% 35 i1 & circRNA
ROBO2 .circRNA SLC8A1 , circRNA CDRlas A8 AH X} &
KK

&1 circRNA ROBO2 .circRNA SLC8A1 .circRNA CDRlas 5|4
Fe3l
Tab. 1 Primer sequences for circRNA ROBO2, circRNA
SLLC8A1, and circRNA CDRlas

eI R TSI

circRNA ROBO2  5'-AGAAGTCAGAAT-
ACAGCAGG-3'

5'-GGTGAGATACAA-
GTGAAAAT-3’

circRNA SLC8A1  5'-ATTGAAGGCACA-
GCCCGAGG-3'

5'-GGTGGGAGACTT-

AATCGAAG-3'

circRNA CDRlas 5'-TGTCTCCAGTGT-
ACTGGTC-3'

5'-AAGACATGGATT-
GTCCGGAA-3'

GAPDH 5'-AAGGCTGTGGGC-

AAGGTCATC-3’

5'-GCGTCAAAGGTG-
GAGGAGTGG-3'

1.3.3  MACE #%€ . PCI RJ5XT B ERT 1 48, ik 5%
VAR R A IR SE GO R 0 T 3l O E
W45 OVRMER SERIBET SR I5 I, IFK F & 732 MACE
V.20 F19E MACE WW.4H

1.4 gtk SRA SPSS 25.0 A ir gt . 4%
GIER A BT OR DL x5 18,2 20 H B R
SEREAR ¢ K505 TR R DI B M R (%) o, 2
2H HEEAT X? KE 5 5 Logistic [MIH40 8T AMI SR E AR5 A&
A= MACE 520 I 2R ; 2308 TAEFRAE (ROC) HH 81T
A5 ML 35 circRNA ROBO2 . circRNA SLC8AI . circRNA
CDRlas X} AMI 2 # AR5 MACE BHINM{E, P<0.05
FRERAGRITFRENL,

2 # R

2.1 2 HIMH circtRNA ROBO2 . circRNA SLC8AL,
circRNA CDRlas 7KF b4 AMI 4 Il 3 circRNA
ROBO2 circRNA SLC8A1 ,circRNA CDR1as 7K V-3
T X R4 (P<0.01) , L3 2,

2.2 2 WAHIMTE circRNA ROBO2 circRNA SLC8AL .
circRNA CDRlas K FHe# BV 1 45, AMI 4
MACE %4 42 1], 4k MACE %4 98 4], MACE V.
HIM ¥ circRNA ROBO2. circRNA SLC8AL . circRNA
CDR1as /K447 T-9E MACE W41 ( P<0.01) , L3 3,

2.3 2 PHIGRTEORLE:  MACE U4 etk o ko
=2 32 AR IRE R EE THE MACE W4, 2 54
Guit2FE L (P<0.05) , Lk 4,

T2 fEFEX R4 M AMI 41 1.7 circRNA ROBO2 , circRNA
SLC8AI1 .circRNA CDRlas I (5+s)

Tab. 2 Comparison of serum circRNA ROBO2, circRNA
SLC8AI, and circRNA CDRlas between healthy
control group and AMI group

4 B I cireRNA ROBO2 circRNA SLC8A1 circRNA CDRlas

RN B2 140 1.00+0.19 1.00+£0.22 0.99+0.19

AMI 2 140 1.22+0.21 1.30+£0.24 1.25+£0.20

tfH 9.192 10.903 11.152

P {H <0.001 <0.001 <0.001

F 3 4F MACE W20} MACE AR ML cirecRNA ROBO2 |
circRNA SLC8AI .circRNA CDRlas /K H#E  (ws)
Tab.3 Comparison of serum levels of circRNA ROBO2, circRNA
SLC8A1, and circRNA CDRlas between non-MACE and

MACE subgroups

45l %% cireRNA ROBO2 circRNA SLC8A1 circRNA CDR1as
4 MACE TF4H 98 1.14£0.24 1.19+0.23 1.17+0.24
MACE W4 42 1.40+0.27 1.560.30 1.44+0.28
1 5.655 7.935 5.797
P1{E <0.001 <0.001 <0.001

2.4 ZHZE Logistic [MIIH74T AMI B3 PCI RJ5 &4
MACE B2 ZE DL AMI 3% PCI RJG &4 MACE
PR (TR 2175 w07, BA EiRgs R
P<0.05 Wi H & H A S i 7 Z N Logistic B4,
iR IR AR B R AR =2 S R IEE L i
¥ circRNA ROBO2 & . circRNA SLC8A1 & . circRNA
CDRlas =& AMI 8% PCI RJ5 &4 MACE 191G A
#(P<0.01), %5,
2.5 Il circRNA ROBO2 . circRNA SLC8A1 . circRNA
CDR1as il AMI #3 PCI RJ5 &2 MACE fO#
MG circRNA ROBO2 , circRNA SLC8A1 | circRNA
CDR1as #iill AMI 3% PCI RJ5 & 4= MACE #i{E 1
ROC M4, i+ & T (AUC) , 45 R K.
circRNA ROBO2 ., circRNA SLC8A1 . circRNA CDRlas
Ko =F B A WU AR J5 MACE B9 AUC 43 91°h 0.754
0.749.0.752.0.870, = FH LA T K AUC B3E KT =
F BTN ( Z = 2.660 ,2.321,2.740, P =0.008 ,0.020
0.006) , W% 6 K 1,
3 4 i

PCI FAR R H A BEH R S (75 L4, fE
S €S | AN T U B o S B 1R D B
G| % R I AR, I JR 8 i) 2 M BN, 33K
TR AR R TR A 3t B 43 0 2 XoF o0 UL 40 i 33
BB AR AT O E S5 A I AR Ak 5 0 T 3 v 5
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R4 MACE W4 59E MACE WA PR R} H 52
Tab.4 Comparison of clinical data between MACE subgroups and non-MACE subgroups

m H MACE W4 (n=42) 4k MACE W41 (n=98) tx* 8 P1H
PER (%) ] £ 22(52.38) 52(53.06) 0.005 0.941
e 20(47.62) 46(46.94)
A (R2s, %) 59.77+6.64 59.34+6.92 0.341 0.734
BMI(x+s, kg/m?) 22.29+1.35 22.17+1.66 0.413 0.680
WA (%) ] 14(33.33) 35(35.71) 0.073 0.787
K1 %) ] 17(40.98) 45(45.92) 0.353 0.552
R (%) ] 12(28.57) 30(30.61) 0.058 0.809
BRI (%) ] 9(21.43) 23(23.47) 0.069 0.792
L WUAEBETBAL [ 1 % ) ] T RE 17(40.48) 34(34.69) 0.699 0.705
BT BE 16(38.10) 37(37.76)
HoAhy 9(21.43) 27(27.55)
BRI Bl (%) ] ST B A 23(54.76) 47(47.96) 0.544 0.461
3k ST Bedf il 19(45.24) 51(52.04)
SEAR B ke 8 S B 1 (%) <23 14(33.33) 67(68.37) 14.799 <0.001
=237 28(66.67) 31(31.63)
AR TER[ (%) ] 20(47.62) 23(23.47) 8.057 <0.001
TC(%+s, mmol/L) 4.88+1.39 4.65+1.18 1.001 0.319
TG (x+s, mmol/L) 1.75+0.35 1.77+0.39 0.286 0.775
LDL-C (s, mmol/L) 2.67+0.59 2.63+0.60 0.363 0.717
HDL-C(&+s, mmol/L) 0.99+0.20 1.02+0.27 0.647 0.518

x5 ZHE Logistic A/ AMI 3 PCI AJ5 & E MACE 95200 A &

Tab.5 Multivariate Logistic regression analysis of the influencing factors of MACE in AMI patients after PCI

A B1H SE {8 Wald {8 P1H OR {4 95%CI

SERBWIRAE =2 X 1.534 0.437 12.330 <0.001 4.639 1.970~10.925
AR T 1.552 0.460 11.387 <0.001 4.722 1.917~11.633
circRNA ROBO2 # 1.675 0.514 10.615 <0.001 5.337 1.949~14.616
circRNA SLC8AIL /& 1.626 0.530 9.409 <0.002 5.082 1.798~ 14.361
circRNA CDR1as & 1.555 0.459 11.474 <0.001 4.734 1.925~11.640

%6 L7 circRNA ROBO2 circRNA SLC8AT .circRNA CDR1as Hijlll AMI F.3% PCI ARJS & 4= MACE i# H
Tab.6 The value of serum circRNA ROBO2, circRNA SLC8A1, and circRNA CDRlas in predicting MACE after PCI in AMI patients

EI s S ER TN (EN AUC 95%CI TR RSB AR
circRNA ROBO2 1.34 0.754 0.674~0.823 0.786 0.806 0.592
circRNA SLC8A1 1.47 0.749 0.669~0.818 0.762 0.827 0.588
circRNA CDR1as 1.36 0.752 0.672~0.821 0.762 0.816 0.578
=HBA 0.870 0.803~0.921 0.881 0.816 0.697

FEE RN AEERJE BN E SO LA e s s STt A

circRNA 7E:C I & 75 R 45 g B ) 7 vl DG B4R
FH A4 HUREFE O ILER I/ P RO ) v, B9
UESZ, circRNA ROBO2 38 2 W45 miR-186-5p FliH 15 {1
14 =B8R (TRIM1I4) TEEMR B EIRE B S
FRD o U B3 I 45 P . 40 R 4 45 v o A A Y
circRNA ROBO2 i i 4% miR-590-3p/S0X4 i, i#f—
AR T BRSO LA R IR ARGE
FEAIC circRNA ROBO2 RYZR A GBS A 2 il PDGF-BB

WL N, AMI 4L 1L circRNA ROBO2 /K % i # Tt
L, #2878 circRNA ROBO2 £k 5 AMI iU & 4A
K, 5 EARBFRHGEARRL, #2003 K BE, MACE 7.
ZH ML circRNA ROBO2 7K B & ¥ &, H circRNA
ROBO2 /& AMI £ # R J5 MACE (520 [H £, ¢ 17 1fi.
1# circRNA ROBO2 /K-F-1] HI F3EAl PCI RJ5 MACE,
ATAERE T circRNA ROBO2 it 3¢ 35 1 I #5840 56 5
Sl N AMT B DI BEIR F MACE
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B 1 1M circRNA ROBO2 .circRNA SLC8A1 .circRNA CDRlas
T AMI 83 PCI RJ5 MACE 1) ROC i1k
Fig.1 ROC curves of serum circRNA ROBO2, circRNA SLC8AT1,
and circRNA CDRlas predicting MACE after PCI in
AMI patients

114 AU .

circRNA SLC8AT Y5 -0 2 5 AH 5C 4 45 4¢ i it
SLC8AL M58 —ANAME 7, J& 0 LAl i v d =F & 1Y
cireRNA"™' 0 HF 58 % P, &b W6 44 38 3 B X circRNA
SLC8AT1, ¥ 5] miR-214-4p/TEAD1 %1, M T it i Bk 480
SR LR 5T & B, circRNA SLC8ATL il
B J AT A R 7 A 5 | A A0 JDE R K, T cireRNA
SLC8AT 7E 0> UL 20 M Ff S 1 i Rk ¥ S B0 J1 %
w5 IR E AR L, AR AR F], AMI 41
ML circRNA SLC8AT1 7K i T XS B4, #E R cir-
cRNA SLC8A1 1| fig 2 5 AMI (%% B AL #l, 55 &b
MACE W.2H Il 7% circRNA SLC8A1 /K°F & T4 MACE
W4H, H circRNA SLC8A1 f2 AR5 MACE HI52 MK 2,
$E7R~ circRNA SLC8A1 W/K AR LAl fE5 PCI R 5
MACE 9 % A ARG AT circRNA SLC8AT 7K -k
g R AMI BB O WL 1 Bk ™ F, PCT R 5 kK A4
MACE U ek

circRNA CDRlas 5.0 JIUBESE 45 B o 0
R84 ZFEREARE ) | circRNA CDR1as € %% &K 3
FEAMI B IS D B3 SRk R — M E 2 Wibs
EY L WESE £ W, cirecRNA CDR1as 1 fig 18 i3 [A] 42
JH¥E Caspase-3 . Bel-2 Fl Bax BYFEK 75 50 LA At 4
T, e O LA A6 4 2 A=) W9 4, O LA
FEH cirecRNA CDR1as 554 b il <3 nalco UL £ FLcs
FE I 45 T g B 20 ARSI 9T & B, AMIT SR I
circRNA CDR1as it # 7+ &, & W] circRNA CDRlas &
5 AMI & #E, 554 MACE JE4H IS circRNA

CDRlas /K% T, H circRNA CDRlas & PCI K
Jii MACE AO52 1 K & |, #2 78 circRNA CDRlas 5 AMI
¥ PCIARJG MACE EB%]

ARG K IR, TR B o 28 S B =2 SRR
T i PCI ARG &4 MACE 52 R 2, $E7R 116 R
T INBRALEE IR 2 | LAi/> MACE 19 &4, ROC (i
& gk — 4 4y B B R, cireRNA ROBO2 . circRNA
SLC8A1 circRNA CDRlas & = FH A M A F MACE
1) AUC 43514 0.754 .0.749 .0.752 .0.870, $2 /8 =# 14
X} AMI % PCI RJ5 MACE A WU, = F B4
DAY i — 205 i SO AL RE i PR L0 22 56 T X 484,
AT B E IR EAS AMI 35 PCI RJG M HUS 1B,

25 b, AMI H 3 I3 circRNA ROBO2 , circRNA
SLC8AI .circRNA CDR1as /K i & F 5, HKSFE AR fk
5 PCI RJ5 MACE By &4 A ¢, H =FBKG X B #H
PCI ARJ5 MACE A3 34 (B8, (HASF 58 A W i
3R cireRNA 7E PCIL R J5 B KEAR 4L, LA B 55 BE AR
s/, e SRt — 20 A KA A ) Bl b 35 e A 5T

2
R &R 52 T4 11 7 W JE R 35 b
1E & k7 A

BRI AR BT, Bl AT 18 SURE SR &
& MBSO AL BB A k4 ST, i i
B 5 8 il A BRI b SRR B SR
Sk
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