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V9 R LTS miR-518a-3p . miR-376¢-3p. sPD-L1 . sCTLA-4
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# ZE. BRY K2 F miR-518a-3p. miR-376¢-3p. 7T i M 20 iP5 T 4k € 48 AR % 47 R 4(sSCTLA-4) A= 5T JE A2 51k
e - Bk 1(sPD-L1) £ B & & % P AR KT, FFoM A BB RRERELTG G X Z FTiE BHEAN201959 A
~20226 A TN T 4§ — AR BRI 1796 § & & & A me 4, 5t R 2 1584 4 Bkl 2 o 3 B4, Yo 7 40 ot 7y
¥ miR-518a-3p. miR-376¢-3p % sPD-L1 & sCTLA-4 & &k /K-F, 5472 5 B & & & s R B A FEZ ] 69 L 3% R 23K
HEAHAE(ROC) tr & T @ AR (AUC) 346 B 45471 § 98 K A A TG 69 TR 48 ; 1@ it Kaplan-Meier 24 7 1 2% Fe 3R ) &
EAKPREIEEEWIE L AR RS ER  JHH 4 miR-518a-3p(1.98 + 0.45), miR-376¢-3p(0.99 +0.34) K T8 &
A& T 5T R 4E(4.12 £1.23, 3.67 +1.23), 275 sPD-L1(4.67 + 1.77), sCTLA-4(10.21 £2.34) /K-F i B & T 2 B 40(1.51 £0.45,
4.79+1.55)(:=21.694~27.971, 34 P < 0.05), 5t = 41 & # sz 7 sPD-L1(6.02 + 1.47), sCTLA-4(11.67+2.89) K -F ¥ 2 & T
4 7 28(3.78 £ 1.64, 6.56 = 1.59), miR-518a-3p(1.89 +0.56), miR-376¢-3p(1.07 £0.31) 7K F 81 B 4% T & A 21(3.68 +1.29,
3.45+1.23)(1=9.571~17.251, ¥ P<0.05), ROC ¥h & & W, L W3R 45 AR A9 W7 F /& & £ 69 AUC 4 0.992, &9 B 3
Tog kM (Z=3.759~6.103, 3 P<0.001); FAFRN § & % 4 FUS 69 AUC 4 0.997, A 2.5 F w9 51 1k 7 B 49 AUC
(Z=2.176~5.534, ¥ P<0.05) . 1 £ ik 3 5 TNM 520 i 78 B2 k@25 345 | I 98 - 1A B vA BGZ 4L 3445 A7 % (miR-514b-
3p: t=10.490~14.274. miR-376¢-3p: 1=13.021~16.528. sPD-L1: 1=6.143~8.204 . SCTLA-4: 1=8.626~13.183, 3 P < 0.05), Ka-
plan-Meier 2 7 w1 2,45 R B, miR-518a-3p & miR-376¢-3p & & ik 28 B % ¢4 OS 9 AR T 2 % & ik 28 (Log-rank »’=82.138.
158.448, 3 P < 0.05), sPD-L1 & sCTLA-4 & & i& 28 % % 69 OS 9 24K T A% & ik A (Log-rank y’=42.328. 139.243, 34 P
<0.05). 451 i miR-518a-3p F= miR-376¢-3p & & i vA B sPD-L1, sCTLA-4 3k ik 5 B 5 & & 6 SRy B AF AL R TG R
B R EANK, A A F BTG R AE B A 2 B IE RMNE

KR B8 ; miR-518a-3p; miR-376¢-3p; AIVAMERR P IEAET - BLA 15 AT 40 M 230 T bk 0 20 M AE DG Bt i 4
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Serum Levels of miR-518a-3p, miR-376¢-3p, sPD-L1, and sCTLA-4 in Gastric
Cancer Patients and Their Association with Clinicopathological
Characteristics and Prognosis
YAN Honglian, CHEN Xin (Department of Oncology, the First People’s Hospital of Chuzhou, Anhui Chuzhou 239000, China)

Abstract: Objective To investigate the serum expression levels of microRNA (miR)-518a-3p, miR-376¢-3p, soluble cytotoxic T
lymphocyte-associated protein 4 (SCTLA-4), and soluble programmed death-ligand 1 (sPD-L1) in gastric cancer patients, and to
analyze their associations with clinical pathological characteristics and prognosis. Methods This retrospective study included
179 gastric cancer patients treated at the First People’s Hospital of Chuzhou from September 2019 to June 2022 as the gastric
cancer group, and 158 healthy individuals undergoing routine physical examinations during the same period as the control group.
Serum levels of miR-518a-3p, miR-376¢-3p, sPD-L1, and sCTLA-4 were measured and compared between the groups. Associa-
tion with clinicopathological characteristics of gastric cancer patients were analyzed. The predictive values of each marker for
gastric cancer occurrence and prognosis were evaluated using the area under the receiver operating characteristic curve (AUC).
Three-year overall survival (OS) rates of gastric cancer patients were compared between different expression level groups using
Kaplan-Meier survival curves. Results Serum levels of miR-518a-3p (1.98 + 0.45) and miR-376¢-3p (0.99 + 0.34) in the case
group were significantly lower than those in the control group (4.12 +1.23, 3.67 + 1.23, respectively), while serum sPD-L1
(4.67 £1.77) and sCTLA-4 (10.21 + 2.34) levels were significantly higher than those in the control group (1.51 +0.45,
4.79 + 1.55, respectively) (1=21.694~27.971, all P<0.05). Deseased patients had significantly higher serum
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sPD-L1 (6.02 +1.47) and sCTLA-4 (11.67 +2.89) levels and significantly lower miR-518a-3p (1.89 + 0.56) and miR-376¢-3p
(1.07 £0.31) levels compared with surviving group (3.78 + 1.64, 6.56 = 1.59, 3.68 + 1.29, and 3.45 + 1.23, respectively)
(t=9.571~17.251, all P<0.05). ROC analysis indicated that the combined use of the four markers for diagnosing gastric cancer
yielded an AUC of 0.992, significantly higher than that of each marker alone (2=3.759~6.103, all P<0.001). The combined pre-
dictive AUC for prognosis was 0.997, also significantly higher than individual markers (Z=2.176~5.534, all P<0.05). All four
markers were significantly associated with TNM stage, tumor diameter, lymph node metastasis, tumor differentiation grade, and
distant metastasis (miR-514b-3p: =10.490~14.274; miR-376¢-3p: =13.021~16.528; sPD-L1: 1=6.143~8.204; sCTLA-4:
1=8.626~13.183, all P<0.05). Kaplan-Meier survival curves revealed significantly lower OS in patients with low miR-518a-3p
and miR-376¢-3p expression compared to high expression groups (Log-rank ’=82.138, 158.448, both P<0.05), while patients
with high expression of sPD-L1 or SCTLA-4 had significantly poorer OS than those with low expression (Log-rank y’=42.328,
139.243, both P<0.05). Conclusions Low serum expression of miR-518a-3p and miR-376¢-3p, along with high expression of
sPD-L1 and sCTLA-4, are significantly associated with clinicopathological characteristics and poor prognosis in gastric cancer
patients. Combined assessment of these four markers holds significant clinical value for prognostic evaluation of gastric cancer.
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T-lymphocyte-associated antigen 4, sCTLA-4) FIRJ 1
2 FF 1 AE T - B 4K 1(soluble programmed death-ligand
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0.05) A 5% 7 S L0 15 It 2 A0 B 25 B3 4 A it ad ad
[2024( 1£)0283] F-#4 i 1f [F] 7

12 MR L5A ABI 7500 % 52 1) 2% )6 5  PCR
AR TR AR A BR A RD s RNA SO & (175
15596018CN, J M E B 25BH A BR A 7DD, K1641/
K 1642 %1 cDNA & ik & (F S AU 5 2 PR
v D), N sPD-L1 BiIK G e W B (ELISA) il i 7]
25 : MO-P31938R, [V fHR A= MR AT FR A w)),
A sCTLA-4 ELISA £ I i 71 &5 (4% % : BY-R11928,
Az AR IR A D 5 5106 1 : miR-518a-
3p. miR-376¢-3p X NS U6 S [ Wy ik T
AW T ARBARAT PR 75 Ao

13 Fik

1.3.1 IGPRGERIAE . BB TR E T LT
I AR B ERE : PRI ARI% (L) 60 % 53l < 60 %
=604 W2H), TNM 43 i (-1 5 11V 399) ., e
KA (< Semaf = S5em), P (B EDET . BAK
o 55, WSRO | VMR (TP sk
5%534b) VA SRS AR AN e

1.3.2 3 5 S SR 3 1 3R A il 5% W (RT-qPCR) K
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I miR-518a-3p Al miR-376¢-3p K ik: REFTH S
WF N B3 23 8 5 & DK 1L 4 ml, % #0250 (2 100r/min,
8min, 200px) 435 IfiL1E 48— HE T —80 C vk AE
PRAFFERE o £ FH Trizol ¥ A ILTE HH 2 BUEL RNA , $2HL
J&i 1 RNA F RNase-free #8 4l 7K %5 BE 2015, 45 45 4
I3 IEIERE TN E Asgonn/ Assonm LUAA, SUEI LR A T

1.7~2.1 Z [l B FEA R4 7 J5 253 B7 o B S H A 5 251
A9 RNA ¥ 5 5% 5 cDNA, Jf-7F ABI7500 & & PCR ¥
RTINS AR E R 95 °C AR 1 10min;
Bl EAT 40 MR, 245 95°C 10s, 60°C 20s i1 70°C
30s. LAUGE NS 3L K, R 2724 “ 3018 H Ax
miRNA AT FRIAACE, 51T HI L 1,

*x1 514551
HH IE5 14 St |4
miR-518a-3p 5’-ACAGGCCGGGACAAGTGCAATA-3 5’-GCTGTCAACGATACGCTACGTAACG-3
miR-376¢-3p 5-GTGCAGGGTCCGAGGT-3' 5"-ATCATAGAGGAAAATCCACG-3'
ue 5’-CTCGCTTCGGCAGCACA-3’ 5’-AACGCTTCACGAATTTGCGT-3

1.3.3 Ifili sPD-L1 & sCTLA-4 /K-F-46 ;1 ] ELISA
RT3 2%, A R B A AR BT G U A kA 7
1.3.4 BRI - 385 2R Ge itk bl BB 5 1 L
IRk EWIREVTIC SR A 112 B A 45 IR, SE BRI
T A A B E KR 364 H B ME TR , S bl s
BUE B 20254F 6 H  WF5TI0 8% T B E B Bk
17 (Overall Survival, OS), HH OS 5 Xk B
122 Ht 2 T A i PR A6 T sl Bl ek 1k (A e %
FONAE) PR [B] (8] B8 o T e AR U 45 5, A
FHEAFH (n=95) FIFET -4 (n=84) .

1.4 it Fod ARUFRFTA S ¥4 H
SPSS 27.0 F k47 o 1% S48 R L + BRifE
Z(x +s), Z41 A HLBCR F B R 7 22081, P[]

ORI S, AR AS eR 35 TIOR3 L (%)
TR, R KR IATEE 240075 SR ROC il £k
A 2675 T AR (AUC) PEAR 1L i miR-518a-3p . miR-
376¢-3p. sPD-L1. sCTLA-4 X} & Jim M H 1 J i) Fi i)
SURE , 71K ] Kaplan-Meier {12k & log-rank #6596 5Bt
TRAIRIT IS B i 8 I AR BRAPAE L R F5 1Y) 56
F; P<0.05 hZERHAGI R L.

2 H#R

2.1 SRt LA Fe 3 B 40 e 7 miR-518a-3p. miR-376¢-
3p % sPD-L1. sCTLA-4 K-Frbdx il 2 i i miR-
518a-3p . miR-376¢-3p 7K *F- B & 1% F X B4, 1 ¥
sPD-L1. sCTLA-4 /K VB &g 5 F X IR, 2 5% HA
it E L (P <0.05), W2,

x2 5B A FNRT BB 4R M55 miR-518a-3p. miR-376¢-3p. sPD-L1. sCTLA-4 /KFLLEE (X +5)
Wi H KA (n=158) WA (n=179) tfif P
miR-518a-3p 4124123 1.98+0.45 21.694 < 0.001
miR-376¢-3p 3.67£1.23 0.99+0.34 27971 < 0.001
sPD-L1 (ng/ml) 1512045 467£1.77 21.824 < 0.001

sCTLA-4 (ng/ml ) 4.79+1.55

10.21£2.34 24717 < 0.001

2.2 A2 miR-518a-3p, miR-376¢-3p. sPD-L1. sCT-
LA-4xt B Bag b m1e W3 K1, ROCHER
7~, il ¥ miR-518a-3p . miR-376¢-3p . sPD-L1, sCT-
LA-4 Y 2 Bk 412 W (9 AUC BH 5 75 T miR-518a-3p

(Z=4.479, P<0.001), miR-376¢-3p(Z=3.759, P<0.001)
DL K sPD-L1(Z=6.061, P<0.001), sCTLA-4(Z=6.103,
P<0.001) HAIZWTET ) AUC,

%3 % miR-518a-3p. miR-376¢c-3p. sPD-L1. sCTLA-4 X} BREHIISETME
5 H AUC Bt Cut off 95%Cl REE (%) FRIE (%) ZRHRE
miR-518a-3p 0.917 2.75 0.883~0.944 98.32 76.58 0.7491
miR-376¢-3p 0.934 1.55 0.902~0.958 95.53 87.34 0.8287
sPD-LI 0.893 2.62 0.855~0.924 88.27 74.05 0.6232
SCTLA-4 0.884 8.52 0.845~0.916 72.63 88.61 0.6123
i 0.992 0.49 0.975~0.999 98.32 95.57 0.9389
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23 ek miR-518a-3p. miR-376¢-3p. sPD-L1. sCT-
LA-45 BB Rl Rmmeien £ 42 S5R 0K,
Ifil % miR-518a-3p . miR-376¢-3p. sPD-L1, sCTLA-4
FAR K25 TNM 43 8L e B4R L Ik 2 5 % |

= B AL R BE DL BT AN R 5 5, 95 S BLAT Bi it

N 4 T L P < 0.05), T S5 3 AF#S R B %
e HE RS2 L (B P> 0.05), T 4.

o 2.4 B %4 fi% miR-518a-3p. miR-376¢-3p . sPD-

— B L1.sCTLA-4K-TF 5 REMEHLLE ET-H

T B L3 sPD-L1 . sCTLA-4 /K - B i 5 T 77 41,

1005512 miR-518a-3p . miR-376¢-3p KF-I AR T/ EfF4H , 2

& 1 78 miR-518a-3p. miR-376¢-3p. sPD-LI1. B [ A 2 s 2
. HASGITHEXGIP<0.05), WS,
CTLA BB B ROC 2 SHA G (¥ ), WL
x4 I7& miR-518a-3p. miR-376¢c-3p. sPD-L1, sCTLA-4 5B EEEIGKRFIBFFMTEHXER (X +5)
Wil n miR-514b-3p Fifi  P{H miR-376c-3p Fitfi P{§ sPD-L1 Fitfi P{§ sCTLA-4 Fifi P{i
L] B 85 1.78+0.34 0.98+0.23 4124124 10.67+2.45
0285 0.776 1458 0.147 0.148 0.883 0618 0.537
s 94 1.76+0.56 0.92+0.31 40941 45 10.45£2.31
AEH <60% 100 1.87+0.76 0.89+0.16 3.98+1.09 9.45+1.39
0.728  0.468 1027 0.306 0382 0.703 1547 0.124
>60% 79 1.79£0.69 0.86£0.23 4.05+1.36 9.78+1.45
TNMAM I 93 1.98+0.59 0.91+0.31 323+1.24 7.45+1.29
14274 < 0.001 13.021 < 0.001 6.386 < 0.001 8.626 < 0.001
M~V 86  1.01x023 0.4520.11 456+1.54 9.8742.35
fEEAE < Som 96 1.89+0.31 1.03£0.23 3.23£1.09 6.78+1.82
13.784 < 0.001 14.362 < 0.001 6.143 < 0.001 9.697 < 0.001
=5cm 83 1212035 0.59+0.17 4374139 9.65+2.14
s HEETH 54 1.56+0.45 0.98£0.23 3.81£1.32 7.89+1.24
e 59 144%033 1571 0211 096£034 1.081 0341 3.79+127 0.097 0907 7.91£1.62 0.069 0.933
B 66 1.45:041 0.91£0.23 3.89+1.43 7.99+1.78
NG A 99 1.89+0.47 0.99+0.21 3214123 6.71+1.65
10490 < 0.001 16528 < 0.001 7.135 < 0.001 13.183 < 0.001
7 80 1.09+0.55 0.5120.17 4654147 10.9842.65
PRI it 96 1.69+0.45 1.1240.25 3.39+1.04 72341.78
12,980 < 0.001 15.637 < 0.001 8.013 < 0.001 11.902 < 0.001
ik 83 0.98:023 0.65+0.12 4784128 10.23£1.56
I 2 A 91 1.56+0.34 1.03+0.23 321121 734£1.23
11.960 < 0.001 16447 < 0.001 8.204 < 0.001 8901 < 0.001
pe) 88 1.01£027 0.56+0.14 4.9841.65 9.8942.43
x5 ARFEERBREEEME miR-5182-3p, miR-376¢-3p, sPD-L1, sCTLA-4 JKELLE (¥ +5)
Bf| A (n=95) P14 (n=84) t{f P{H
miR-518a-3p 3.68+1.29 1.89+0.56 11772 < 0,001
miR-376¢-3p 3.45+1.23 1.07+0.31 17251 < 0.001
$PD-L1 (ng/ml) 3.78+1.64 6.02+1.47 9.571 < 0.001
SCTLA-4 (ng/ml) 6.56+1.59 11.67+2.89 14.878 < 0.001

2.5 i miR-518a-3p, miR-376¢-3p. sPD-L1. sCT-

LA-4 5t F 5% & F s 69 T 4 15

W36, 152,

ROC 45 3 g 7 DU & B4 T 1) AUC B & 55 T miR-

518a-3p(Z=4.217, P<0.001), miR-376¢-3p(Z=2.176,
P=0.029) LI } sPD-L1(Z=5.534, P<0.001). sCTLA-4
(Z=2.790, P=0.005) Bl 7l i} (1Y) AUC,
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*xo6 Mm% miR-518a-3p, miR-376¢-3p, sPD-L1, sCTLA-4 Xt B & & EWEHFNME
TiH AUC Fef Cut off 95%CI RIE (%) FERE (%) PPEIRRL
miR-518a-3p 0.891 3.02 0.836~0.933 95.24 73.68 0.6892
miR-376¢-3p 0.970 1.91 0.933~0.990 100.00 90.53 0.9053
sPD-L1 0.831 432 0.768~0.883 91.67 04.21 0.5588
sCTLA-4 0.950 8.72 0.907~0.977 85.71 95.79 0.8150
Ji§ 4 0.997 0.51 0.974~1.000 98.81 98.95 0.9776
100 75 9 h B IE % miRNA B9 B & (HZ5 40
[ A SCHR B A BEFE 255 () miR-518a-3p I #3555 H
o SIS 4 30 R 1 B MR A AR ZS S5 AR L I PR
_ I 2 161 2 S, eI e S5 9 v ) R ok
OO BB 5 2 088 T, 030 o 0 2 1 0
0 PRSI RE A, ARSI ™ | miR-376¢-3p
“or niR-518a-3p A5 5 30 20 6 e R S S 0L i ZNF 146 300 461 P 98 40 £
N T A S AR o AR TIF U T I PR REAR 9 43 B7 I 41t
= TS M miR-3760-3p M1 F IS
o =" LR 22 PR A B R T8 ARG, b EE T
I VELE R

2 % miR-518a-3p, miR-376¢-3p. sPD-L1.
sCTLA-4 Xt B B2E WA ROC #Zk

2.6 & miR-518a-3p. miR-376¢-3p & ik 5 § & &
H )G 69 % % AWF5T LA miR-518a-3p . miR-376¢-
3p L K sPD-L1 ., sCTLA-4 ¢ ik 7K - 4 55 44 4% b7 i
S, 43K LA Sy R A FMIR RS X 179 4 ' i
BBV 3AE, A9, Fifi 15 %6 94.97%(170/179)
Kaplan-Meier /= 17 [if] £& 45 2 . 7, miR-518a-3p &
miR-376¢-3p Ik F L 418 1Y OS B WAL F Hom 6k
2H (log-rank y’=82.138, 158.448, ¥ P < 0.05), sPD-L1
J SCTLA-4 1= 33541 & 19 OS B AR T H AL %G8
ZH (log-rank y*=42.328 ,139.243, ) P < 0.05).,
3 T

ABIFE S5 0 o, e AR A I T 1 miR-518a-
3p. miR-376¢-3p ik b & T, JET-2H R IK AR
T, H AR A S TNM 24 | i 142
KR TS5 5 7 | AR A3 Ak Sz b e 7% Wl 25 AH G AR
1753 B $2 7% , miR-518a-3p. miR-376¢-3p Ik % ik i
H3FOSH ., ROC HHZ /AT &M, miR-518a-3p.
miR-376¢-3p X} & ¥ & A K WU B B4 Ay
{8, A BEMEEN B TUE A Pir Sy X — &3
SRR e e U | g U b B AR 45 ie B —
Mk, #2758 miR-518a-3p 5 miR-376¢-3p AT GEAE Jy 5
FE AN T LRI o, HERIA IR TR E 28 LAY
VS G e 2 A e I ) M [ A . — T Xk &
FERIAFFE 20 ), miR-518a-3p n] 3 1<t #1 fia) 41 4] NIK
(NF-k B3 ), 7 42 4F £ LNF- « B 53
%, DNTTTA 5 i e S Al 5 1= 2% RS AT R

TE A 28 K A L, AR WE Y R B S R E
sPD-L1 5 sCTLA-4 ik KV T, HAESET-4H
AT R o R AR IR Y S M TNM L Bk
JiEE ELAE | R L A5 5L 7% AR b S b B % S TE AR
K HEAE MR, sPD-L1 5 sCTLA-4 & 25 B %
() 34T A AR I 3 BRAR . ROC HIZR A fritk— 4 3k
B, 386 ) e A R T Y B R A ) F Ay
{8, $&/R H sl rT AR B W AE 0 Bl s A= bR iS4,
X450 5 KAWAKAMIZ: " | PEREIRA %5 ) 4%
W E B HALHI AT REZET . — 7T, sPD-L1 Al
i 5 T4 R B PD-1 ZARSE &, #6506 b i H i ik
ShA s, DTS T 4 A 40 i s T e , IS5 L
VRBT R S iy 2, (b bl e dkade U5 e Ah,
sPD-L1 34 7] G H ATl JR L 1 FH A9 PD-1/PD-L1 4101 i
RIGIEIRTT 259, B S0 S A 8 &, ki
SEGEIT R — 5, sCTLA-4 7] figilf id e 4
P45 A T 4 8 20 i 22 1A 1Y B7 531~ (CD80/CDS6),
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