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[ Abstract ] Objective To explore the expression and function of circular RNA (circRNA) circNEIL3 in breast cancer
(BC) and its influence on the expression levels of cell cycle-related proteins. Methods Clinical and pathological data from
50 patients with pathologically confirmed BC, along with samples of their BC tissues and para-cancer tissues were collected.
circRNA sequencing was used to analyze the differentially expressed circRNAs in 3 pairs of BC tissues and para-cancer
tissues. The characteristic of differentially expressed circRNA circNEIL3 was verified by ribonuclease (RNase) digestion
and cytoplasmic/nuclear fractionation experiments. The expression of circNEIL3 in BC tissues and cells was detected by
quantitative polymerase chain reaction. The relationship between circNEIL3 expression and the patients’ clinicopathological
data was also analyzed. The effect of circNEIL3 on proliferation of BT-549 and MCF-7 cells was identified by cell counting
kit 8 and colony-formation assays. The changes of cell apoptosis and cell cycle were detected by flow cytometry. The
expression levels of cyclin D1 (CCND1), cyclin-dependent kinase (CDK) 4, cyclin E1 (CCNE1) and CDK2 were measured
by Western blotting. Results circNEIL3 differentially expressed in BC tissues and adjacent tissues was not easily degraded
by RNase R and mainly located in the cytoplasm of BC cells. Compared with normal breast tissues and cells, the expression
levels of circNEIL3 in BC tissues and cells were significantly up-regulated (all #<<0.05). circNEIL3 was highly expressed
in BC patients with tumor maximum diameter>2 cm and at high TNM stage (stage Ill) (both P<<0.05). Overexpression
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of circNEIL3 enhanced proliferation of BC cells and up-regulated the levels of CCND1, CDK4, CCNE1 and CDK2 (all
P<0.05). Knockdown of circNEIL3 induced cell apoptosis (P<<0.01), resulting in cell cycle arrest at G1 phase (P<<0.01).
Conclusion High expression of circNEIL3 in BC tissues and cells can promote the proliferation of BC cells by up-regulating

the expression levels of cycle-related proteins.
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Fig1 Heat map of differentially expressed circular

RNAs in breast cancer tissue and paracancerous tissue
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Fig 2 Structure of circNEIL3 and its characteristics in MCF-7 cells
A: Schematic illustration of human circNEIL3. B: RNA expression in breast cancer cells was detected after RNase R treatment.
"P<0.01. n=3, X+s. C: The cellular localization of circNEIL3 was analyzed by real-time quantitative polymerase chain reaction.

NEIL3: Nei endonuclease VI like protein 3; RNase R: Ribonuclease R.
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Tab 1 Correlation between circNEIL3 expression and clinicopathological features in 50 breast cancer patients

n

circNEIL3 expression

Characteristic Total N=50 Low N—24 High N=26 i value P value
Age/year 0.349 0.584
<50 23 10 13
=50 27 14 13
Menopausal 0.321 0.778
Premenopausal 25 11 14
Postmenopausal 25 13 12
Histopathological grade 0.935 0.388
-1 32 17 15
I 18 7 11
Tumor maximum diameter/cm 5.059 0.046
<2 23 15 8
>2 27 9 18
T stage 0.742 0.413
1-2 24 10 14
3-4 26 14 12
TNM stage 7.962 0.009
-1 21 15 6
1 29 9 20
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Fig3 Effect of circNEIL3 on proliferation of breast cancer cells determined by CCK-8 and colony-formation assays

A, B: The growth curves of breast cancer cells BT-549 (A) and MCF-7 (B) were measured using CCK-8 assay. = P<<0.01 vs vector/

si-nc group. n=3, x+s. C, D: The proliferation of breast cancer cells BT-549 (C) and MCF-7 (D) was detected by colony-formation

assay. CCK-8: Cell counting kit 8; circN3OE: circNEIL3 overexpression plasmid; si-nc: Negative control small interfering RNA;

si-circNEIL3: Specific small interfering RNA targeting circNEIL3.
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Fig4 Effects of circNEIL3 on apoptosis and cell cycle arrest of breast cancer cells analyzed by flow cytometry
A: The apoptosis of MCF-7 cells transfected with si-nc or si-circNEIL3; B: The cell cycle of MCF-7 cells transfected with si-nc or si-circNEIL3.
"P<0.01. n=3, x+s. si-nc: Negative control small interfering RNA; si-circNEIL3: Specific small interfering RNA targeting circNEIL3.
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Fig5 Effect of circNEIL3 on expression of cell cycle-related proteins in breast cancer cells detected by Western blotting

A: Results of Western blotting; B: The levels of cell cycle-related proteins in breast cancer cells BT-549 transfected with vector
plasmids or circN3OE; C: The levels of cell cycle-related proteins in breast cancer cells MCF7 transfected with si-nc or si-circNEIL3.
'P<<0.05, "P<<0.01. n=3, x=%s. cireN3OE: circNEIL3 overexpression plasmid; si-nc: Negative control small interfering RNA; si-circNEIL3:
Specific small interfering RNA targeting circNEIL3; CCND1: Cyclin D1; CDK: Cyclin-dependent kinase; CCNE1: Cyclin E1.
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