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Pridiction of plasma differentially expressed miRNAs for postoperative recurrence of meningiomas

WANG Xiao—wei', GAO Xue—jun', ZHANG Bo', ZHENG An—xi’, LUO Shuang'. 1. Department of Neurosurgery, Chengdu Fifih
People’s Hospital, Chengdu 611130, China; 2. Department of Neurosurgery, Chengdu University Affiliated Hospital, Chengdu 610081,
China

[Abstract] Objective To explore the role of differentially expressed microRNAs (miRNAs) in plasma in predicting postoperative
recurrence of meningiomas. Methods Plasma samples of 5 patients with meningiomas and 5 healthy subjects were prospectively
collected from May to September 2017. TagMan Low— Density Array (TLDA) analysis was used to identify differentially expressed
miRNAs. Ninty—seven patients with meningiomas were prospectively collected from November 2017 to November 2023. Preoperative
PCR was used to detect differentially expressed miRNAs in plasma, and tumor recurrence was determined by MRI at the last follow—up.
Results A total of 9 differentially expressed miRNAs (miR-21, miR-219-5p, miR-375, miR-190a, miR-451, miR-224, miR-107,
miR-539, miR-197) were identified by TLDA analysis. Compared with patients with non-recurrent meningiomas, the expression levels
of miR-21, miR-219-5p, miR-375, and miR-190a in the plasma of patients with recurrent meningiomas were significantly increased
(P<0.05), while the expression levels of miR=451, miR-224, miR—- 107, miR-539, and miR-197 in the plasma were significantly
decreased (P<0.05). At the last follow—up, 15 patients (15.46%) had recurrence. Multivariate Cox regression analysis indicated that, high
levels of miR-21, miR-219-5p, and miR—190a in plasma, and low levels of miR-107, miR-539, and miR-224 in plasma were closely
related to postoperative recurrence of meningiomas (P<0.05). Kaplan—Meier curve analysis showed that patients with plasma miR-21 =
2.64, miR-219-5p =2.72, miR-190a =1.82, and plasma miR-107 <3.78, miR-539 <4.69, and miR-224 <4.59 had significantly
shorter recurrence—free survival time (P<0.05). Conclusion Patients with meningiomas have differentially expressed plasma miR-21,
miR-219-5p, miR-375, miR-190a, miR-451, miR- 107, miR-539, miR-224, miR- 197, and miR-190a, and monitoring these
miRNAs can assist in predicting the risk of postoperative recurrence of meningiomas.

[Key words] Meningioma; Postoperative recurrence; Plasma; MicroRNA
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Table 1 Primer sequences
P FE72d
iIE [ : 5- ACACTCCAGCTGGGTAGCTTAT-
miR-21 CAGACTGA-3"

KA :5-TGGTGCGTGGAGTCG-3"
miR-451  1F[] :5~TCTGGGTATAGCAAGAGAACCAT-3"
J2 17 : 5~CTTGGGAATGGCAAGGAAACC-3"
miR-219- 1F[]:5~GCGGCTCCTGATTGTCCAAA-3
5p JIf :5~-GGGACGTCCAGACTCAACTC-3"

R_375 11 :5~AAACGCTCAGGTCCGGTTTG-3"
min—
J2 1] : 5~ AAACGCTCAGGTCCGGTTTG-3"

R_224 1E[M :5-GGCTTTGTAGTCACTAGGGCA-3
min—
] : 5-TCAAGTCACTAGTGGTTCCGT-3

R_107 1E [ : 5-TCTGTGCTTTGATAGCCCTGT-3"
min—
S :5~TCAGCTTCTTTACAGTGTTGCC-3"

ko107 1E11] :5-CTGTGCCGGGTAGAGAGGG-3
miR-
1 S 1] :5~CATGCTGGGTGGAGAAGGTG-3"

R_530 1E[f] :5~TCCTTGGTGTGTTGGCTCTT-3"
mih—.
J2 I : 5~AACAACCGTCTCGTCATCCC-3"

R_190 1E [ :5-CTGTGCCGGGTAGAGAGGG-3"
min— a
S : 5-CATGCTGGGTGGAGAAGGTG-3"
11 :5-TGTAGGCTCATTTGCAGGGG-3"

GAPDH
J2If] :5~TCCCATTCCCCAGCTCTCAT-3"
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Figure 1 Heatmap and volcano plot of differentially expressed miRNAs in the plasma of meningioma patients

A: Heatmap. B: Volcano plot.
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Table 2 Differentially expressed miRNAs in the plasma of meningioma patients

113 miRNA TSR (n=5) TR (n=5) SeiHE P
miR-21 2.64(1.55~3.59) 2.17(1.40~2.72) Z=-2.228 0.026
miR-451 1.09(0.68~2.19) 3.17(0.0~4.64) 7=-2.399 0.016
miR-219-5p 2.72(1.65~3.44) 1.15(0.0~1.63) Z=-6.563 <0.001
miR-375 4.80(2.03~5.41) 2.75(1.64~3.20) Z=-5.103 <0.001
miR-224 4.59(3.46~5.24) 7.47(3.58~9.04) Z=-3.169 0.002
miR-107 3.78(1.53~5.11) 8.38(4.32~10.0) Z=-4.658 <0.001
miR-197 11.21(4.90~12.59) 81.0(13.0~170.0) Z=-5.098 <0.001
miR—-539 4.69(3.04~5.74) 0.01(0.009~0.017) Z=-9.195 <0.001
miR—-190a 1.82(0.96~2.76) 0.66(0.0~1.84) Z=-4.745 <0.001
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Table 3 Univariate analysis of the relationship between differentially expressed miRNAs in plasma and postoperative recur-

rence of meningiomas

1% miRNA 5 R MR (n=15) KB R wiREIE (n=82) SN NI Py
miR-21 2.95(2.28~3.83) 1.78(1.05~3.00) Z=-3279 0.001
miR-451 0.94(0.60~1.90) 1.26(0.81~3.14) Z=-2.364 0.018

miR-219-5p 3.16(2.51~3.95) 1.96(1.15~3.19) Z=-3.838 <0.001
miR-375 5.13(4.59~5.92) 2.92(1.28~5.17) Z=—-4.172 <0.001
miR-224 3.49(1.36~4.70) 5.06(4.54~6.07) 7=-5.276 <0.001
miR-107 1.97(0.99~4.34) 4.98(3.78~8.16) Z=-4.768 <0.001
miR-197 5.68(3.35~11.69) 11.70(10.82~14.71) Z=-4.227 <0.001
miR—-539 3.62(1.60~5.09) 5.15(4.37~6.82) Z=—-4.423 <0.001

miR-190a 2.15(1.56~4.31) 1.27(0.89~2.17) Z=-3.606 <0.001

*4 MiF=ERRIEmIRNA SRIREAREES %% R Cox ©F45

Table 4 Cox regression analysis of the relationship between differentially expressed miRNAs in plasma and postoperative re-

currence of meningiomas

o LR (T Ly 7R R AR
I %% miRNA —— ——

IRUBS: HE (95% {5 X ] ) PH RUBS: HE (95% {5 X [A] ) P1H
miR-21 2.597(1.368~4.930) 0.004 2.255(1.154~4.405) 0.017
miR-451 0.402(0.212~0.766) 0.006 0.407(0.206~1.003) 0.079
miR-219-5p 2.873(1.496~5.520) 0.002 2.343(1.181~4.646) 0.015
miR-375 2.851(1.484~5.476) 0.002 2.497(0.942~5.019) 0.090
miR-224 0.243(0.122~0.485) <0.001 0.284(0.139~0.582) 0.001
miR-107 0.219(0.107~0.445) <0.001 0.271(0.122~0.601) 0.001
miR-197 0.331(0.072~0.935) 0.024 0.713(0.208~1.819) 0.311
miR-539 0.363(0.191~0.690) 0.002 0.424(0.214~0.841) 0.014
miR-190a 2.958(1.539~5.685) 0.001 2.687(1.290~5.595) 0.008
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A: Plasma miRNA-21. B: Plasma miRNA-219-5p. C: Plasma miR-
NA-224. D: Plasma miRNA-107. E: Plasma miRNA-539. F: Plasma
miRNA-190a.
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