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[ Abstract ] Objective To analyze the differential expression levels of plasma microRNAs (miRNAs) in prostate
cancer patients, and to investigate the potential of combined plasma miRNA detection in the diagnosis of prostate cancer.
Methods The Gene Expression Omnibus database was used to screen out the differentially expressed miRNAs in prostate
cancer plasma or serum, and 3 miRNAs with the highest weights were screened out by using nearest centroid classifier
for area under curve optimization (NCC-AUC) method. A total of 45 plasma samples from patients with prostate cancer
(prostate cancer group), 40 from patients with chronic prostatitis (prostatitis group) and 42 from healthy physical examination
participants (healthy control group) were collected from Shanghai Baoshan Hospital of Integrated Traditional Chinese
and Western Medicine. The expression levels of candidate plasma miRNAs were verified by quantitative polymerase
chain reaction. The diagnostic value of candidate miRNAs and combined miRNAs for prostate cancer was analyzed by

receiver operating characteristic (ROC) curve. Results A total of 26 differentially expressed miRNAs related to prostate
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cancer were obtained by bioinformatics analysis, and 3 miRNAs (miRNA-21-5p, miRNA-5189-5p, and miRNA-6780a-
Sp) with the highest weights in NCC-AUC mode were included for the clinical validation stage. Clinical verification
results showed that the expression level of plasma miRNA-21-5p was increased successively in the healthy control
group, prostatitis group and prostate cancer group, and the differences between the 3 groups were statistically significant
(P<<0.01). The expression level of plasma miRNA-5189-5p in the prostatitis group was significantly lower than that in the
prostate cancer group and healthy control group (both P<<0.01). The expression level of plasma miRNA-6780a-5p in the
prostate cancer group was significantly higher than that in the prostatitis group and healthy control group (both P<<0.01). ROC
curve showed that both plasma miRNA-21-5p and miRNA-6780a-5p had excellent diagnostic potential for prostate cancer (both
P<0.001); the values of area under curve (AUC) were 0.695 and 0.787, sensitivities were 95.6% and 64.4%, and specificities
were 41.5% and 81.7%, respectively. The combination of miRNA-21-5p and miRNA-6780a-5p could improve the diagnostic
efficiency, with an AUC of 0.830, a sensitivity of 82.2%, and a specificity of 74.4%. Conclusion Plasma miRNA-21-5p
and miRNA-6780a-5p are both potential diagnostic markers for prostate cancer, and the combined detection of both can
improve the diagnostic efficacy.

[ Key words | prostatic neoplasms; microRNA-21-5p; microRNA-5189-5p; microRNA-6780a-5p; diagnosis
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Fig1 Volcanic maps of differential miRNAs between
prostate cancer and non-prostate cancer groups in
GSE112264 and GSE118038 datasets
A: GSE112264; B: GSE118038. miRNA: MicroRNA; FC: Fold
change; FDR: False discovery rate.

% 1 GSE112264 1 GSE118038 £{iE &£ £ HHY 26 N EIFIBRREFNIERT 5 BRE A BE £ BFK X miRNA
Tab 1 The 26 differential miRNAs between prostate cancer and non-prostate cancer groups
in GSE112264 and GSE118038 datasets

miRNA FC GEEHE058 FDR FC GSE112264 FDR Replication probability
let-7f-1-3p —3.67 8.50x10° —2.63 217%X10° " 1.000 0
miRNA-122-5p 2.15 3.51X10°° 1.53 1.56X 107" 0.568 1
miRNA-1229-3p 2.69 1.88X10°° 2.02 4.65x107" 0.998 6
miRNA-128-1-5p 2.55 3.65%X10°° 1.51 242X1077 0.524 2
miRNA-1307-5p 3.62 9.71X107° 2.48 2.77X107" 1.000 0
miRNA-148b-3p —2.15 1.06X10° —1.75 8.07x10" 0.9273
miRNA-1538 2.63 475%10°° 1.69 9.70X10~° 0.8533
miRNA-1910-5p 9.90 1.03X10°° 1.71 290X 1077 0.912 6
miRNA-193a-5p 3.23 1.08X107° 1.74 3.57X10°° 09105
miRNA-1976 2.10 3.43X107° 3.06 3.09x107* 1.000 0
miRNA-210-3p 5.74 3.71X10°° 1.61 2.16X10°° 0.744 6
miRNA-21-5p —2.41 1.23x10~* —2.47 1.62x10~" 1.000 0
miRNA-3173-5p 2.07 3.16X107° 2.88 55610~ 1.000 0
miRNA-324-3p 5.04 6.15X10°° 1.68 4.00X10°° 0.8550
miRNA-328-3p 2.43 7.68X10°° 1.97 6.52%X10" 0.997 9
miRNA-424-3p 2.79 9.09%x10* 2.03 2.07%x10°" 0.999 5
miRNA-4435 2.69 1.83x1077 2.75 8.41x107" 1.000 0
miRNA-4732-3p 3.13 1.72x107* 2.47 1.23x107" 1.000 0
miRNA-483-5p 2.02 3.43X10°° 2.06 1.01x10 " 0.999 9
miRNA-486-5p 2.28 6.11x10"* 1.62 1.57x107" 0.902 2
miRNA-5189-5p 2.59 1.15x10°? 2.76 9.48x10"" 1.000 0
miRNA-550a-3-5p 2.02 3.45%10°7 1.92 1.23%x10°" 0.988 8
miRNA-574-3p 2.66 2.09%X10°° 2.16 2.59%x10 " 0.999 8
miRNA-6511b-3p 2.18 490X10° 1.55 1.96X10° 0.638 5
miRNA-6780a-5p 3.06 2.05X10* 4.87 3.61x10"* 1.000 0
miRNA-6862-5p 4.37 5.28x10"" 1.80 4.47X10"° 0.974 2

The bolded parts are 9 miRNAs with 100% replication probability, and the underlined parts are the 3 candidate miRNAs with the
highest weights. miRNA: MicroRNA; FC: Fold change; FDR: False discovery rate.
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Tab 2 Expression levels of candidate plasma miRNAs in each group

A: miRNA-21-5p; B: miRNA-5189-5p; C: miRNA-6780a-5p. "P<<0.05, "P<<0.01. miRNA: MicroRNA.

100 _ 1001
— miRNA-21-5p — Combination of miRNAs
AUC=0.695 AUC=0.830

80 P<0.001 80 P<0.001
N — miRNA-6780a-5p &
2z 60 AUC=0.787 2z 60
z P<0.001 =
£ G
é 40 (“,)g’ 40

20 20F

0 . . . . A 0 . . . . , B
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100—sepcificity/% 100—sepcificity/%

B3 miRNA-21-5p 1 miRNA-6780a-5p BIh K Bk & M2 BT RT 51 ARFEH) ROC Bhzk
Fig3 ROC curves of miRNA-21-5p and miRNA-6780a-5p alone and in combination for the diagnosis of prostate cancer

A: miRNA-21-5p or miRNA-6780a-5p alone; B: Combination of miRNA-21-5p and miRNA-6780a-5p. miRNA: MicroRNA; ROC:
Receiver operating characteristic; AUC: Area under curve.

% 2 miRNA-21-5p #1 miRNA-6780a-5p 2 Wi B 51 BRIEHY logistic B JFREEILIE 447
Tab 2 Logistic regression analysis of miRNA-21-5p and miRNA-6780a-5p for the diagnosis of prostate cancer

Variable b SE Wals P value OR (95% CI)
miRNA-21-5p —0.342 0.119 8.246 0.004 0.711 (0.563, 0.897)
miRNA-6780a-5p —0.435 0.109 15.764 <0.001 0.647 (0.522, 0.802)
Constant 3.527 0.847 17.335 <<0.001

miRNA: MicroRNA; b: Regression coefficient; SE: Standard error; OR: Odds ratio; CI: Confidence interval.
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