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Long non-coding RNA ARHGAPS-AS1 inhibits the proliferation, migration and
invasion of breast cancer cells

HU Caixia’, ZHANG Xiufen®, FANG Kai’, GUO Zijian®, LI Lihua® (a. Oncology Institute; b. Department of Oncological Surgery, the
Affiliated Hospital of Jiangnan University, Wuxi 214062, Jiangsu, China)

[Abstract] Objective: To detect the expression of long non-coding RNA (IncRNA) ARHGAP5-AS] in breast cancer (BC) tissues and
cell lines, analyze its relationship with the clinicopathological parameters and prognosis of BC patients, and to investigate its effect on
the proliferation, migration and invasion of BC cells in vitro. Methods: LncRNA ARHGAPS5-AS1 that low expressed in BC and
associated with poor prognosis was screened out by bioinformatics analysis of BC-related data sets in TCGA database. qPCR was used
to verify the expression of IncRNA ARHGAPS-ASI1 in BC tissues collected from April 2010 to October 2016 in the Department of
Oncology, Affiliated Hospital of Jiangnan University. y° test was used to analyze the relationship between the expression of ARHGAPS5-
AS1 and the clinicopathological parameters of BC patients. Kaplan-Meier survival analysis was performed to construct a survival curve
to compare the overall and recurrence-free survival of the high and low expression groups. The effects of ARHGAP5-AS1
knockdown on the proliferation, migration and invasion of MDA-MB-231 and BT-549 cells were examined by CCK-8, Wound-healing
assay and Transwell assay. Results: TCGA database analysis showed that the expression level of ARHGAPS5-AS1 in BC tissues was
significantly lower than that in normal breast tissues (P<0.01), and its low expression was significantly related to larger tumor diameter
(T3), distant metastasis (M1), negative ER and PR, and shorter overall survival (all P<0.05). ARHGAPS5-AS1 expression was
significantly down-regulated in BC tissues compared with adjacent specimens (P<0.05), which was significantly associated with
larger tumor diameter and lymph node metastasis (all P<0.05) in BC patients. Furthermore, ARHGAP5-AS1 was also reduced in 6 BC
cell lines (MDA-MB-231, BT-549, MDA-MB-468, MCF-7, HCC1937, Hs578T) compared with normal breast epithelial cell line MCF-
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10A (all P<0.05). Cell function experiments showed that ARHGAPS5-AS1 knockdown promoted proliferation, migration and invasion
of MDA-MB-231 and BT-549 cells (all P<0.05). Conclusion: The abnormally low expression of ARHGAP5-AS1 may affect the
occurrence and development of breast cancer by promoting the proliferation, migration and invasion of breast cancer cells.
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A: Relative expression of ARHGAP5-AS1 in breast cancer tissue and normal tissue; B-E: Relative expression of ARHGAP5-AS1 in
different T classifications, M classifications, ER status and PR status in TCGA; F: Overall survival curve of BC patients with high or
low expression of ARHGAP5-AS1; G: Online construction of recurrence-free survival curve by Kaplan-Meier plotter
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Fig.1 ARHGAPS5-AS1 was downregulated in BC tissues and predicted a poor prognosis (data came from TCGA database)

# 1 TCGA BIBETIIREEH ARHGAPS-AS1 RIS IERRIZFHE Z R X FR (%))
Tab.1 Relationship between ARHGAPS5-AS1 expression and clinicopathological characteristics
in breast cancer patients in TCGA database [n(%)]

ARHGAPS5-AS1 expression

Characteristics N - 7 P
Low High

All 891 598 293

Age(t/a) 2.310 0.129
<50 286 182 (30.4) 104 (35.5)
>50 605 416 (69.6) 189 (64.5)

Grading 1.234 0.745
I 160 113 (18.9) 47 (16.0)
I 504 336 (56.2) 168 (57.4)
1L 202 132 (22.1) 70 (23.9)
v 25 17 (2.8) 8(2.7)

T classification 10.105 0.018
Tl 243 158 (26.4) 85(27.3)
T2 501 326 (54.5) 175 (56.2)
T3 117 88 (14.7) 29 (13.1)
T4 30 26 (4.4) 4(3.4)

N classification 2.24 0.134
NO 476 309 (51.7) 167 (57.0)
N1-N3 415 289 (48.3) 126 (43.0)

M classification 4.999 0.025
MO 743 487 (81.4) 256 (83.4)
Ml 148 111 (18.6) 37 (16.6)

ER 28.150 0.000
Positive 690 432 (72.2) 258 (88.1)
Negative 201 166 (27.8) 35(11.9)

PR 6.734 0.009
Positive 602 387 (64.7) 215 (73.4)
Negative 289 211 (35.3) 78 (26.6)

HER2 0.748 0.387
Positive 362 237 (39.6) 125 (42.7)
Negative 529 361 (60.4) 168 (57.3)
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2 ARHGAP5-AS1 7EZL AR 4R R FI 4 A P 2R RIAFH TR ZE MR R FHIE
Fig.2 ARHGAP5-AS1 was downregulated in breast tissues and cell lines and predicted a poor prognosis
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RIS AE AT D AR IE .

32 ARHGAP5-AS1HRIA S FLARAE B & G AR AR IR FFE Z B89 X 2 [n(%)]
Tab.2 The relationship between the expression of ARHGAPS5-AS1 and clinicopathological characteristics

in breast cancer patients [r(%)]

ARHGAPS5-AS1 expression

Characteristics N X P
Low High
All 89 60 29
Age(t/a) 0.343 0.558
<50 30 19 (31.7) 11 (37.9)
>50 59 41 (68.3) 18 (62.1)
TNM stage 0.002 0.962
[-1I 58 39 (65.0) 19 (65.5)
i 31 21(35.0) 10 (34.5)
Grading 4.438 0.108
I 11 7 (11.7) 4 (13.8)
Il 43 25 (41.7) 18 (62.1)
i 35 28 (46.6) 7 (24.1)
Tumor size (d/cm) 4.822 0.028
<2.0 29 15 (25.0) 14 (48.3)
>2.0 60 45 (75.0) 15 (51.7)
Lymph node metasis 5.147 0.023
Positive (present) 52 40 (66.7) 12 (41.4)
Negative (absent) 37 20(33.3) 17 (58.6)
ER 0.936 0.333
Positive 55 35(58.3) 20 (69.0)
Negative 34 25 (41.7) 9(31.0)
PR 2.279 0.131
Positive 44 33 (55.0) 11 (37.9)
Negative 45 27 (45.0) 18 (62.1)
HER2 0.215 0.643
Positive 73 50 (83.3) 23 (79.3)
Negative 16 10 (16.7) 6 (20.7)
A o B
3 1.5 MDs-MB-231 5 BI=54 ~ 15 S ARHGAPS-ASI <20 S ARHGAPS-AS]
.g ; %:@ qus *3k Qg Wi sk
g3 Ee z 10 . e :
Eg 25 2 o5 ¥ g 10
= 2 = 505
§ % % < 5 0 5 0
2 & O 1 23 45 © 1 23 435
Time (t/h) Time (t/h)
PSSI\’ MDA-MB-231 BT-549

"P<0.05, "P<0.01 vs si-NC group
A: qPCR was performed to test the expression of ARHGAP5-AS1; B: The proliferation ability of cells was detected by CCK-8

3 R ARHGAPS-AS1 X 5L AR #2240 ARG 7R A 5200
Fig.3 Effect of ARHGAPS-AS1 knockdown on proliferation of breast cancer cells
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Fig.4 The Effect of ARHGAPS5-AS1 knockdown on migration of breast cancer cells (x40)
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Fig.5 The Effect of ARHGAPS5-AS1 knockdown on migration of breast cancer cells (crystal violet staining, x200)
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Fig.6 The Effect of ARHGAPS5-AS1 knockdown on invasion of breast cancer cells (crystal violet staining, x200)
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