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High expression of miR-3682-3p is an unfavorable prognostic factor of hepatocellular carcinoma
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Abstract: Objective To investigate the expression of miR-3682-3p in hepatocellular carcinoma (HCC) and its correlation with

clinical parameters and prognosis of HCC. Methods We conducted a bioinformatics analysis of the expression of miR-3682-3p

in HCC and its correlation with the patients' survival, and examined its expression in 18 pairs of fresh and 90 pairs of
paraffin-embedded HCC and adjacent tissues using real-time fluorescence quantitative PCR and in situ hybridization,

respectively. The correlation of miR-3682-3p expression in HCC with the clinical parameters and prognosis of the patients was
analyzed. Multivariate regression analysis was used to explore the possibility of miR-3682-3p expression as an independent

prognostic factor of HCC. Results Bioinformatics analysis showed that miR-3682-3p was highly expressed in HCC and
significantly correlated with the survival time of HCC patients (x’=8.793, P<0.001). The expression of miR-3682-3p was

significantly up-regulated in fresh HCC tissues as compared with the adjacent liver tissues (#=3.073, P=0.007). In

paraffin-embedded samples, in situ hybridization revealed positive miR-3682-3p expression in the cytoplasm of HCC and
adjacent tissues, and its expression was signifcantly up-regulated in HCC tissues (#=2.659, P=0.009). The expression level of

miR-3682-3p was significantly correlated with American Joint Commission on Cancer (AJCC; 8th edition) stage (x’=4.272, P=
0.039), HBV surface antigen status (x’=5.143, P=0.023), recurrence (x’=4.593, P=0.032), tumor size (x*=4.580, P=0.032) and
Edmondson Steiner grade (x’=4.068, P=0.044). Kaplan-Meier analysis showed that a higher expression of miR-3682-3p was
associated with a shorter overall survival time (x*=4.169, P=0.041) and disease-free survival time (x*=4.078, P=0.043) of the

patients. Multivariate analysis suggested that miR-3682-3p expression was an independent predictor of the prognosis of HCC
patients. Conclusion MiR-3682-3p is up-regulated in HCC to serve as a significant factor that contributes to the occurrence and

a poor prognosis of HCC.
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Fig.1 Bioinformatics analysis of miR-3682-3p expression levels in relation to the patients' prognosis. A: MiR-3682
expression in HCC tissues and adjacent tissues based on data from TCGA database (P<0.001). B: Relationship
between miR-3682 expression and the patients' prognosis based on data from TCGA database.
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Fig.2 MiR-3682-3p mRNA expression level in 18 pairs of
fresh HCC tissues (red dots) and adjacent tissues (blue
dots) detected by real-time fluorescence quantitative
PCR (**P<0.01).
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Fig.3 Expression of miR-3682-3p detected by
in situ hybridization in HCC and adjacent
tissues. A: In  situ hybridization of
miR-3682-3p in HCC tissues and adjacent
tissues (Scale bar: 50 um). B: MiR-3682-3p is
upregulated in HCC tissues compared with
the adjacent tissues based on tissue
microarrays (TMA) cell staining score (**P<
0.01).
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Tab.1 Correlations between miR-3682-3p expression and clinicopathological features of HCC

patients
mir-3682-3p Expression
Characteristics n Y P
Low High
Age (year)
<50 68 35 (51.47%) 33 (48.53%)
0.388 0.533
>50 22 13 (59.09%) 9 (40.91%)
Gender
Male 80 42 (52.50%) 38 (47.50%)
0.013 0.911
Female 10 6 (60.00%) 4 (40.00%)
AJCC Staging
I 67 40 (59.70%) 27 (40.30%)
4272 0.039
1I-111 23 8 (34.78%) 15 (65.22%)
HBsAg
Negative 15 12 (80.00%) 3 (20.00%)
- 5.143 0.023
Positive 75 36 (48.00%) 39 (52.00%)
Recurrence
No 43 28 (65.11%) 15 (34.89%)
4.593 0.032
Yes 47 20 (42.55%) 27 (57.45%)
AFP (ng/L)
>400 33 17 (51.52%) 16 (48.48%)
0.069 0.792
<400 57 31 (54.39%) 26 (45.61%)
Total bilirubin (umol/L)
>20 15 8(53.33%) 7 (46.67%)
0.000 1.000
<20 75 40 (53.33%) 35 (46.67%)
ALT (U/L)
>45 32 14 (43.75%) 18 (56.25%)
1.832 0.176
<45 58 34 (58.62%) 24 (41.38%)
GGT (U/L)
>40 59 29 (49.15%) 30 (50.85%)
1.203 0.273
<40 31 19 (61.29%) 12 (38.71%)
Edmondson-Steiner
-1 57 35 (61.40%) 22 (38.60%)
4.068 0.044
1I-1v 33 13 (39.39%) 20 (60.61%)
Tumor Number
Single 80 43 (53.75%) 37 (46.25%)
) 0.000 1.000
Multiple 10 5(50.00%) 5(50.00%)
Tumor size (cm)
>5 19 6 (31.60%) 13 (68.40%)
4.580 0.032
<5 71 42 (59.20%) 29 (40.80%)

2

LN, miR-3682-
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3 g
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Tab.2 Univariate and multivariate survival analysis of clinicopathological variables of HCC patients

Overall survival

Characteristics Univariate analysis Multivariate analysis
HR 95% CI P HR 95% CI P

miR-3682-3p expression

Low vs. High 0.242 0.111-0.525 <0.001 0.368 0.161-0.842 0.018
Age (year)

<50 vs. >50 0.771 0.356-1.667 0.508
Gender

Male vs. Female 0.520 0.124-2.176 0.371
AJCC Staging

I vs.II-111 3.088 1.535-6.212 0.002 1.678 0.803-3.507 0.168
HBsAg

Negative vs. Positive 0.642 0.224-1.845 0.411
Recurrence

No vs. Yes 0.054 0.264-1.086 0.083
AFP (ng/mL)

<400 vs. >400 0.888 0.434-1.818 0.746
Total bilirubin (umol/L)

<20 vs. >20 1.113 0.428-2.893 0.826
ALT (U/L)

<45 vs. >45 0.935 0.457-1.912 0.853
GGT (U/L)

<40 vs. >40 0.386 0.159-0.937 0.035 0.489 0.190-1.259 0.138
Edmondson-Steiner grade

-1 vs -1V 7.860 3.497-3.497 <0.001 5.269 1.985-13.990 0.001
Tumor number

Single vs. Multiple 2.084 0.852-5.095 0.108
Tumor size (cm)

<5 vs.>5 0.169 0.084-0.342 <0.001 0.368 0.161-0.842 0.633
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Fig.4 Kaplan-Meier survival analysis of the correlation of miR-3682-3p expression with the overall survival and disease-free
survival of HCC patients. A: Overall survival rate was markedly lower in patients with high miR-3682-3p expression level
than in those with low miR-3682-3p expression (P=0.041, log-rank test). B: Disease-free survival rate was markedly lower in
patients with high miR-3682-3p expression level than in those with low miR-3682-3p expression level (P=0.043, log-rank test).
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