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Expression of long non-coding RNA BRE-AS1 and its function in non-small cell lung cancer
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Abstract:

[Background] Non-small cell lung cancer (NSCLC) is a malignant tumor which seriously affects
human health. Long non-coding RNA (IncRNA) may play an important role in its occurrence and
development.

[Objective] This study is designed to explore the expression, biological function, and regulation
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mechanism of INcRNA BRE-AS1 in NSCLC and provide a theoretical basis for further understanding of the pathogenesis of NSCLC.

[Methods] Real-time quantitative polymerase chain reaction (RT-qPCR) technology was used to detect the expression level of BRE-AS1 in
NSCLC cell lines and in tumor and adjacent non-tumor tissues from 91 NSCLC patients of Nanjing Chest Hospital. The TCGA RNASeqV2
system was used to analyze the expression level of BRE-AS1 in 1016 NSCLC tissues and 110 normal lung tissues from the TCGA
database. Receiver operating characteristic (ROC) curve was used to evaluate the diagnostic value of BRE-AS1 for NSCLC, and t test
was used to compare the expression levels of BRE-AS1 in NSCLC patients with different clinical characteristics. Lentiviral transfection
was used to construct a stable BRE-AS1 overexpression cell strain in NSCLC cells A549, and the effects of BRE-AS1 on cell proliferation,
cycle, and apoptosis were detected by CCK8 and flow cytometry assay. The potential sighaling pathways regulated by BRE-AS1 were
evaluated by functional enrichment analysis and the expression levels of key proteins in the signaling pathways were detected by
Western blotting.

[Results] The results of RT-gPCR and TCGA database analysis showed that the expression of BRE-AS1 was significantly down-regulated in
NSCLC tissues [RT-gPCR: fold change (FC)=-13.15, TCGA: FC=-4.85, P<0.05] and NSCLC cells A549 (FC=-4.87, P<0.05). The results of ROC
analysis showed that the expression levels of BRE-AS1 distinguished between tumor and non-tumor with high diagnostic power (tissues of
NSCLC patients: area under curve=0.916, 95% CI: 0.872-0.960; TCGA database: area under curve=0.853, 95% C/: 0.809-0.897). The results
of CCK8 showed that the cell proliferation ability was significantly reduced at 24, 36, and 48 h after overexpression of BRE-AS1 in A549
cells (P<0.01). The results of flow cytometry analysis showed that overexpression of BRE-AS1 arrested A549 cell cycle at G2/M phase and
induced an increase of cell apoptosis rate (P<0.05). The results of functional enrichment analysis found that phosphatidylinositide 3-kinase
(PI3K)-protein kinase B (AKT)-mammalian target of rapamycin (mTOR) signaling pathway was significantly related to the occurrence
and development of NSCLC (P<0.05). The Western blotting results showed that overexpression of BRE-AS1 in A549 cells decreased the
expressions of AKT3, p-AKT3, mTOR, p-mTOR, p-AKT3/AKT3, and p-mTOR/mTOR, and increased the expression of PTEN, suggesting that
overexpression of BRE-AS1 inhibit the PI3K-AKT-mTOR signaling pathway in A549 cells.

[Conclusion] BRE-AS1 is significantly down-regulated in NSCLC and has a high diagnostic value. BRE-AS1 may reduce A549 cell viability, block
cell cycle, and induce cell apoptosis by inhibiting the PI3K-AKT-mTOR signaling pathway to affect NSCLC occurrence and development.

Keywords: non-small cell lung cancer; long non-coding RNA; BRE-AS1; PI3K-AKT-mTOR signaling pathway; regulation mechanism
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(FC=-4.87, P<0.05, & 1C), T NCI-H1395 FI BRE-AS1
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[Note] A: Data from tissues of NSCLC patients; B: Data from TCGA
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Figure 1 Expression levels of BRE-AS1 in NSCLC tissues (A and B)
and cells (C)
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BE 7 85.6%, 155 E 7985.7% (B 2A) ; TCGA #3E
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[Note] A: Data from tissues of NSCLC patients; B: Data from TCGA
database.
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Figure 2 ROC curve of BRE-AS1 in predicating NSCLC

2.3 FEIGFRIFIERI NSCLC BEM BRE-ASI RXER
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4 A0 Beb 28 M B 45 3% 7% 93 BA AU NSCLC 9% A BY BRE-AS1
RAKFEFZITFEER (P>0.05)0

K2 FRIGKRSFIERI NSCLC BER BRE-AS1 RiIFER SR
Table 2 Expressions of BRE-AS1 in NSCLC patients with different
clinical characteristics

NSCLC H1 BRE-AS1 &
TE s MEtL /% BFAREE (FO)
Variable Cases Proportion/% Fold change of BRE-AS1

in NscLc (Fc) *

B (Sex) 0.044
B4 (Male) 69 76 -16.309
7% (Female) 22 24 -6.767
Fife /% (Age/years) 0.050
>50 84 92 -14.633
<50 7 8 -3.714
BB AT D 1A
. 0.066
Tumor node metastasis stage
1+l 53 58 -9.864
HI+IV 38 42 -19.863
JRIBZEAY (Pathological type) 0.045
iyt
Lung squamous cell 39 43 -20.414
carcinoma
FiiRsR e

. 52 57 -9.540
Lung adenocarcinoma

UE] # . SESALMLL, BALRFRRAFE, HBARTE.

[Note] #: Compared with adjacent non-tumor tissues, negative numbers of

fold change represent down-regulation.
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2.6 i3 RIXBRE-ASI 3 PIBK-AKT-mTOR {5 5@ &
S8

HEEEE DT A, NSCLCHXEE mMRNATE
BEET1B3MHERINEZBE UK 22MES @R (B
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E25%, Alt, # BRE-AS1 B] BE3& 1D PI3K-AKT 5 S
1BEE T T NSCLC ¥ IhEE, Western blotting 731745

REB, 5ME1%E4RAELL, LV-BRE-AS1 £HH AKT3. p-AKT3.
mTOR. p-mTOR & iX B% {i, PTEN R X 1% = (& 5C.
5D) , H p-AKT3/AKT3 2 p-mTOR/mTOR tB&{E (& 5E.
5F, P<0.05), ¥& /i 31X BRE-AS1 B] ] #l] PI3K-AKT-
mTOR {5 51 TR,
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~ BRE-ASTIZ ZRIAZA(LV-BRE-AS1)
[F] SrAMELEMEL, * : P<0.05, ** : P<0.01o
[Note] Compared with the negative group, *: P<0.05, **: P<0.01.
B3 BRE-AS1ZRERFEMAIRAIE (A, B, C) &
BRE-AS1 %3 A549 4RRIE5E IR (D)
Figure 3 Building stable BRE-AS1 over-expressed cells (A, B, and C)
and effect of BRE-AS1 over-expression on A549 cell viability (D)
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Figure 4 Effect of BRE-AS1 over-expression on cell cycle (A) and
cell apoptosis (B) in A549 cells
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Figure 5 BRE-ASI related GO (A) and KEGG (B) enrichment
analysis results in NSCLC and Western blotting results (C-F)
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