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ABSTRACT Objective: To explore the relationship between the expression changes of microRNA-17-3p
(miR-17-3p) and microRNA-671-3p (miR-671-3p) and clinicopathological characteristics, the expression of cell
proliferation genes YAP1 and Piwil2, and cell invasion genes Rab11 and TUGI in breast cancer tissues. Methods:
160 patients with breast cancer who were admitted to The First Affiliated Hospital of Henan University of Science
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and Technology from January 2022 to January 2023 were selected, and the cancer tissue and adjacent normal tissue
resected by surgery was taken. The relative expression levels of miR-17-3p mRNA and miR-671-3p mRNA in breast
cancer tissue, adjacent normal tissue and different clinicopathologic characteristics were compared, and the relative
expression levels of cell proliferation genes YAP1 and Piwil2 and cell invasion genes Rab11 and TUGI in breast
cancer tissue and adjacent normal tissue were compared. Pearson correlation coefficient was used to analyze the
correlation between miR-17-3p mRNA, miR-671-3p mRNA, and cell proliferation genes YAP1 and Piwil2, as well
as cell invasion genes Rab11 and TUGI in breast cancer tissue. Results: Compared with the adjacent normal tissue,
the relative expression level of miR-17-3p mRNA was significantly increased and the relative expression level of
miR-671-3p mRNA was significantly decreased in the breast cancer tissue (P<0.05). Compared with TNM stage I,
no axillary lymph node metastasis, Ki-67 negative, TNM stage II, axillary lymph node metastasis, Ki-67 positive of
breast cancer tissue significantly higher miR-17-3p mRNA and significantly lower miR-671-3p mRNA expression
level (P<0.05). The expression levels of cell proliferation genes YAPI mRNA, Piwil2 mRNA, cell invasion genes
Rab11l mRNA and TUG1 mRNA in the breast cancer tissue were significantly higher than those in the adjacent
normal tissue (P<0.05). miR-17-3p mRNA expression was positively correlated with YAP1 mRNA, Piwil2 mRNA,
Rab11l mRNA and TUGI mRNA expression (P<0.05). miR-671-3p mRNA expression was negatively correlated
with YAP1 mRNA, Piwil2 mRNA, Rabl1 mRNA and TUGI mRNA expression (P<0.05). Conclusion: miR-17-3p
and miR-671-3p are high expressed in breast cancer, and are correlated with axillary lymph node metastasis, TNM
staging, and Ki-67 positive. Both miR-17-3p and miR-671-3p are involved and play an important role in the process
of breast cancer cell proliferation and cell invasion.
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Table 1 PCR primer sequence

Gene name

Primer sequence

miR-17-3p forward
miR-17-3p reverse
miR-671-3p forward
miR-671-3p reverse
U6 forward
U6 reverse
YAP1 forward
YAP1 reverse
Rabll forward
Rabll reverse
Piwil2 mRNA forward
Piwil2 mRNA reverse
TUG1 mRNA forward
TUGI mRNA reverse
GAPDH forward

GAPDH reverse

5-TGCGTTGACGTC ACTCCCG-3'
5'-GTGCAGGGTCCGAGGT-3'
5'-TCCGGT TCTCAGGGC-3'
5'-CAGTGCGTGTCGTGGAGT-3'
5'-CTCGCTTCGGCAGCACA-3'
5-ACGCTTCACGAATTTGCGT-3'
5'-GCTGACCATGCAACTTAGC-3'
5-TGTGCCGTAGCACACAGTA-3'
5'-TGATGCCCTGATGAACTGAT-3'
5'-TGTCAACATGCAAACTGTG-3'
5'-GTGCCAGAAACCGTTGAATC-3'
5-"TTGTGTTTCTGTGCCTCGTT-3'
5-TGACCTGAACCGTAGTAGA-3'
5'-TGCGAACTGAACGATGAC-3'
5'-TGACCTCAACTACATGGTCTACA-3'
5-CTTCCCATTCTCGGCCTTG-3'
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Fig.1 Histogram of relative expression levels of miR-17-3p
mRNA and miR-671-3p mRNA
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Table 2 Comparison of relative expression of miR-17-3p mRNA and miR-671-3p mRNA

Groups miR-17-3p mRNA miR-671-3p mRNA
Breast cancer tissue 4.04% 0.62 0.86+ 0.11
Adjacent normal tissue 1.44% 0.09 2.33+ 0.40
t 52.453 -44.512
P <0.001 <0.001
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% 3 7 [EIif Bk 5% BB 45 {F B miR-17-3p , miR-671-3p mRNA #8 ¥} & ik & %t Lt
Table 3 Comparison of relative expression levels of miR-17-3p and miR-671-3p mRNA with different clinicopathologic

characteristics
Clinicopathologic . .
characteristis n miR-17-3p mRNA t P miR-671-3p mRNA t P
Age (years) 0.086 0.932 1.581 0.116
<60 73 4.04%+ 0.62 0.88%+ 0.13
> 60 87 4.03+ 0.62 0.85+ 0.11
Tumor diameter (cm ) 0.430 0.668 1.646 0.102
<2 71 4.06% 0.61 0.87%+ 0.12
>2 89 4.02+ 0.63 0.84% 0.11
TNM stage 22.391 <0.001 -12.690 <0.001
Stage | 76 3.47+ 0.32 0.95%+ 0.09
Stage I 84 4.55+ 0.28 0.78% 0.06
Degree of differentiation -0.207  0.837 -0.655 0.513
Low and medium
difforentiation 71 4.03% 0.62 0.85%+ 0.11
High differentiation 89 4.05+ 0.63 0.87+ 0.12
Axillary lympt.l node 19.733  <0.001 -11.053 <.0.001
metastasis
Yes 84 4.54% 0.31 0.79%+ 0.06
No 76 3.49% 0.36 0.94% 0.10
Menopause -0.241 0.810 -0.968 0.335
Yes 73 4.03% 0.62 0.85+ 0.11
No 87 4.05+ 0.62 0.87%+ 0.12
Ki-67 expression 22.913 <0.001 -13.487 <.0.001
Positive 86 4.54+ 0.29 0.78%+ 0.05
Negative 74 3.45%+ 0.31 0.95%+ 0.10

RA4MEIABRBAR ESEFALE YAPI mRNA, Piwil2 mRNA (Rabll mRNA , TUGI mRNA 3% i 7k F
Table 4 Comparison of YAPI mRNA, Piwil2 mRNA, Rabll mRNA and TUG1 mRNA expression levels between breast

cancer tissue and adjacent normal tissue

Groups YAP1 mRNA Piwil2 mRNA Rabll mRNA TUG1 mRNA
Breast cancer tissue 1.50+ 0.06 2.01%+ 0.06 2.10% 0.06 1.98%+ 0.06
Adjacent normal tissue 0.70+ 0.06 0.93+ 0.06 1.10+ 0.06 1.12+ 0.06
t 120.441 162.077 146.817 120.190
P <0.001 <0.001 <0.001 <0.001

miR-671-3p mRNA A % £iEH7EFLEE A TNM [ Jf H 5 YAPImRNA  Piwil2 mRNA Rabll mRNA .
191 TR Ik L 25 e 7% Ki-67 BAPEh YK B, TUGT mRNA AH XF 3R 35 & 52 51 A OC (P<0.05) , 4
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% 5 miR-17-3p mRNA miR-671-3p mRNA RiZ5HMEEER . AREEZERRLEXE

Table 5 Correlation between the expression of miR-17-3p mRNA and miR-671-3p mRNA with the expression of cell

proliferation genes and cell invasion genes

YAP1 mRNA Piwil2 mRNA Rabll mRNA TUG1 mRNA
Gene
r P r P r P r P
miR-17-3p
0.502 <0.001 0.423 <0.001 0.569 <0.001 0.432 <0.001
mRNA
miR-671-3p
-0.540 <0.001 -0.576 <0.001 -0.489 <0.001 -0.506 <0.001
mRNA
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Fig.2 Scatter plot of correlation analysis
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