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Abstract. — OBJECTIVE: To detect the ex- on
pression of long non-coding ribonucleic acid
(IncRNA) ASB16-AS1 in non-small cell lung can-
cer (NSCLC) tissues and cells, and to explore . :
the effect of IncRNA ASB16-AS1 on the biologi- and mortality rates in the
cal functions of NSCLC cells. out 1.8 million new cases of
PATIENTS AND METHODS_: The expregs jon ly every year'. According to the
level of InNcRNA ASB16-AS1 in NSCLC t pathological morphology and clinical features,

and cells was detected via real-time fl > be divided i Il cell 1
cence quantitative Reverse Transcription- r can be divided into small cell lung
B5CLC) and non-small cell lung cancer

merase Chain Reaction (QRT-PCR). The inte
ence sequences of IncRNA ASB16-AS1 were (NSCLC) and the latter accounts for about 80-
85%?. Currently, surgery is still the main treat-
ment for NSCLC. Great improvement has been
made in therapeutic methods with the gradual
maturity of therapeutic techniques, but the 5-year
survival rate of NSCLC is still unsatisfactory (on-
ly 15%)**. Therefore, it is of great significance to
explore the mechanisms underlying the occur-
rence and development of lung cancer for search-
as upregu- : Lk .
ells compared with ing for effective diagnostic indexes and therapeu-
nd 16HBE cells. lIC targets.
colony forma- Long non-coding ribonucleic acids (IncRNAs)
d that the silence of IncRNA are RNA strands with more than 200 bases in
length without the protein-coding ability. Existing
¥ IncCRNA ASB16-AS1 ar- invqstigation.s5'7 have demonstrated that IncRNAs
GO/1 phase, and acceler- are involved in the occurrence and development of
ate. The key proteins in the various diseases, such as tumors and diabetes by
naling pathway were regulated regulating transcription, translation, and protein
localization. Lingling et al® have shown that In-
ONS: LncRNA ASB16-AS1 is up- cRNAs play a role as “oncogenes” or “tumor-sup-
pressor genes” in the evolution of NSCLC. Hence,
upregulated IncRNA SNHG20 inhibits prolifera-
tion, invasion, and migration, and promotes the
Key Words: apoptosis of NSCLC cells by adsorbing miR-154.
‘ N _ Miao et al’ found that IncRNA HAND2-ASI in-
NSCLC, LncRNA ASBI6-AST, Proliferation, Apoptosis. hibits the invasion and metastasis of NSCLC cells

malignant tumor with the
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by regulating the transforming growth factor-fl1
(TGF-Bl) signaling pathway. However, the ex-
pression, biological function, and potential mo-
lecular mechanism of IncRNA ASB16-ASI in
NSCLC have not been reported yet.

LncRNA ASBI16-ASI is located on chromo-
some 17q21.31, with a total length of 937 bp.
Its abnormal expression was first discovered by
Zhang et al'’ in gliomas. Upregulated IncRNA
ASB16-ASI promotes the invasion and metas-
tasis of glioma cells by regulating the epithe-
lial-mesenchymal transition. Our study found
for the first time that IncRNA ASB16-AS1 was
upregulated in NSCLC tissues and cells, which
promoted proliferation and inhibited apoptosis
of NSCLC cells by regulating the Wnt/B-caten-
in signaling pathway. The results of the present
study enrich the molecular theory of occurrence
and development of NSCLC, and provide molec-
ular targets for preventing the malignant prolif-
eration of NSCLC.

Patients and Methods

Tissue Specimens

The carcinoma tissues and paracarcino
sues (more than 3 cm away from the carcind
were collected frorn 59 NSCLC patients und

operation, and
other tumors.
liquid nitr
data of

ronchial epithelial cell line
uman NSCLC cell lines A549,
CI-H1299, and SK-MES-1 were

hai Institutes for Biological Sciences, the
se Academy of Sciences (Shanghai, Chi-
na). 1l6HBE, A549, NCI-H266, H1299, and SK-
MES-1 cells were cultured in the Roswell Park
Memorial Institute-1640 (RPMI-1640) or Dul-

becco’s Modified Eagle’s Medium (DMEM; Hy-
Clone, South Logan, UT, USA) containing 100
mL/L fetal bovine serum (FBS; Gibco, Rock-
ville, MD, USA) in a humid environment with
50 mL/L CO, at 37°C.

Cell Transfection
NSCLC cells in a good growth
ulated into a 6-well plate (1.5%10° ¢

(si-NC) or si-IncRNA
according to the instr

5-GAAGAAGAGA A-
_ASI#2:  5-GATA-

ption-Polymerase
(GQRT-PCR)

NA was extracted using the TRIzol

gooen, Carlsbad, CA, USA), respective-
v, folldWed by the measurement of RNA con-
centration using an ultraviolet spectrophotometer
(Hitachi, Tokyo, Japan). The complementary De-
oxyribose Nucleic Acid (cDNA) was synthesized
according to the instructions of the PrimeScript™
RT MasterMix kit (Invitrogen, Carlsbad, CA,
USA). QRT-PCR reaction conditions were as fol-
lows: 94°C for 30 s, 55°C for 30 s, and 72°C for 90
s, for a total of 40 cycles. The relative level of the
target gene was expressed by the 244t method.
The primer sequences were as follows: IncRNA
ASB16-ASI forward: 5’-ATTGAAGATGCTGC-
CAAGGG-3’, reverse: 5’-GCCCAGTTTCAGTC-
CCTCTT-3’; GAPDH forward: 5-TGCACCAC-
CAACTGCTTAGC-3’, reverse: 5-GGCATG-
GACTGTGGTCATGAG-3".

Cell Counting Kit-8 (CCK8) Assay and
Colony Formation Assay

Quintuplicate wells were set in each group and
cells were subjected to corresponding treatment.
100 pL of mixed medium (90 pL of medium + 10
uL of CCK-8 solution/well; Dojindo, Kumamoto,
Japan) was added into each plate for incubation at
37°C for 2 h. The absorbance was detected at 450
nm and analyzed using a SpectraMax 190 light
absorption microplate reader (Molecular Devices,
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San Jose, CA, USA). In the experimental group
and control group, the cells were inoculated into
the 6-well plate (1x10° cells/well) and cultured for
about 14 d until the formation of visible colonies.
The cells were washed with Phosphate-Buffered
Saline (PBS) for several times, fixed with para-
formaldehyde (10 g/L) for 30 min, stained with
crystal violet dye for 10 min, air dried, and pho-
tographed. The assay was repeated for 3 times in
each group.

Cell Cycle

In the experimental group and control group,
the cells were collected, fixed with cold ethanol
(700 mL/L) at 4°C overnight, and stained with
propidium iodide (PI, 0.05 mg/mL) and RNase (2
mg/mL) at room temperature for 30 min. Then,
the cell cycle was analyzed via flow cytometry
(FACSCalibur; BD Biosciences, Detroit, MI,
USA), and the cell ratio in each phase (G0/G1, S
and G2/M phase) was evaluated using the Cell
Lab Quanta SC software.

Apoptosis Rate
In the experimental group and control gzs
the cells were collected and washed twic
pre-cooled PBS. According to the instructid
the apoptosis kit, the cells were resuspended
1xbinding buffer (1x10° cells/mL). Then, 100

binding buffer,’fouo
tion using flow cyt

and control group,
sed with radio-
A) lysis buffer
a1 China) on ice for 30 min,
cillation at 20 W for 2

as measured. Then, 50 pg of
rated via sodium dodecyl sul-
amide gel electrophoresis (100 g/L;
pacer gel av 80 V for 40 min, and separation gel
120 V for 90 min), transferred onto the mem-
ge at 100 V for 90 min, and sealed at room

bated with primary antibodies of p21, B-catenin,

CyclinD1 (1:500), and GAPDH (1:1000) at 4°C
overnight. After the membrane was washed, the
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proteins were incubated with secondary antibod-
ies at 37°C for 1 h, and the membrane was washed
again, followed by image development.

Statistical Analysis

The Statistical Product and Servicg
(SPSS) 18.0 software (SPSS Inc.
USA) was used for statistical a

ases (22%) (Figure 1A). Compared with
that in human normal bronchial epithelial cells
(16HBE), the expression of IncRNA ASB16-AS1
was upregulated in NSCLC cells (Figure 1B). To
study the biological function of IncRNA ASBI16-
AS1 in NSCLC cells, si-IncRNA ASB16-AS1 was
designed. The transfection efficacy of si-lncRNA
ASBI16-ASI in NSCLC cells was detected via
qRT-PCR (Figures 1C and 1D).

Effect of LncRNA ASB16-AST on
Proliferation of NSCLC Cells

To study the effect of IncRNA ASB16-AS1 on
the proliferation of NSCLC cells, the cells were
transfected with si-IncRNA ASB16-AS1 or si-NC,
respectively. The results of CCK8 assay revealed
that the proliferation ability of NSCLC cells was
weakened after the silence of IncRNA ASBI16-
ASI1 (Figures 2A and 2B). Then, the colony for-
mation assay was performed, and the same results
were obtained (Figures 2C and 2D).

Effects of LncRNA ASB16-AS1 on Cell
Cycle and Apoptosis of NSCLC Cells

The effects of IncRNA ASB16-AS1 on cell cy-
cle progression and apoptosis of NSCLC cell cycle
were detected via flow cytometry. It is found that
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PCR. LncRNA ASBI16-ASI is uprgd@ated in 2 n-regulated in 13 cases. B, The relative expression of IncRNA

ASB16-AS1 is detected via qR’
D, Interference efficiency of si

cell cycle was
ter the knock

SCLC cells with
(Figures 3C and

inhibited apoptosis of NSCLC
e Wnt/B-catenin pathway.

Discussion
NSCLC is the most common malignant tumor

in the world, which has extremely high morbidi-
ty and mortality rates, ranking first in all malig-

ells. LncRNA ASBI16-AS1 is upregulated in NSCLC cells. C,
&ted via qRT-PCR in A549 and H1299 cells (**p<0.01, *p<0.05).

nant tumors'"'?. In recent years, both morbidity
and mortality rates of NSCLC in China have
shown an increasing trend, and its treatment fac-
es severe challenges'. The pathogenesis of NS-
CLC involves multiple genes, steps, and stages,
in which the genetic and environmental factors
are extensive and complex. With the gradual ap-
plication of molecular biological techniques in
diseases, the search for appropriate and effec-
tive molecular markers and therapeutic targets
is a new strategy for the treatment of NSCLC,
currently.

LncRNAs play important regulatory roles in
cellular activities. MALAT-1, one of the lung
cancer-related IncRNAs, positively regulates
the proliferation and metastasis of lung cancer
cells mainly by interacting with corresponding
miRNAs and proteins'*'>, Moreover, CCAT-1
has been proved to be highly expressed in lung
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Figure 2. Effect of |
proliferation ability

CLC celTs.
The Wnt/B-catenin signaling pathway is a
Ay conserved signal transduction pathway,
is closely related to the incidence of var-
ious human diseases. It is abnormally activated
in liver cancer and lung cancer. The activation
of the Wnt/B-catenin signaling pathway can pro-

mote the occurrence and development of tumors
by modulating proliferation, migration, and
apoptosis of tumor cells'®. In the presence of a
Wnt signal, the complex can be formed through
a series of processes. Once it is activated, the
nuclear Pcatenin binds to the TCF/LEF protein
and activates target genes, such as c-myc and
CyclinD1". Wnt/B-catenin signaling pathway is
reported*™* to be regulated by many IncRNAs
and further participates in tumor progression.
This study disclosed that IncRNA ASB16-AS1
could promote proliferation and inhibit apopto-
sis of NSCLC cells by regulating the Wnt/B-cat-
enin signaling pathway.
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Conclusions

In summary, IncRNA ASB16-AS1 is upregu-
lated in NSCLC tissues and cells, and the high-

olecular markers in the Wnt/B-catenin s1gna11ng pathway after interference in IncRNA ASB16-AS1 expression.

ly expressed IncRNA ASBI16-AS1 promotes
proliferation and inhibits apoptosis of NSCLC
cells through the Wnt/B-catenin signaling
pathway.

1875



L-J. Tan, J.-T. Liu, M. Yang, T. Ju, Y.-S. Zhang

Conflict of Interest
The Authors declare that they have no conflict of interests.

References

1) Siecer RL, Miter KD, JemaL A. Cancer statistics,
2018. CA Cancer J Clin 2018; 68: 7-30.

2) RAFIEMANESH H, MEeHTARPOUR M, KHANI F, HEsami SM,
SHAMLoU R, TowHiDi F, SALEHINIYA H, MakHsosl BR,
Moini A. Erratum to epidemiology, incidence and
mortality of lung cancer and their relationship with
the development index in the world. J Thorac Dis
2019; 11: E24.

3) Miwman S, NG T. Protective ventilation for lung can-
cer surgery, the truth likely lies somewhere in the
middle. J Thorac Dis 2019; 11: 373-375.

4) Guerrera F, Lococo F, EvanGeLisTA A, Rena O, Am-
POLLINI L, VVANNuccl J, Errico L, LAusi PO, VENTURA L,
MARCHESE V, Paci M, FiLosso PL, OLiaro A, Casabio C,
Puma F, Rurrini E, Arpissone F. Risk of recurrence
in stage | adenocarcinoma of the lung: a multi-in-
stitutional study on synergism between type of
surgery and type of nodal staging. J Thorac Dis
2019; 11: 564-572.

5) N G, ZHuanG H, LI B, Cao G. Long noncoding
RNA linc-UBC1 promotes tumor invasion and
metastasis by regulating EZH2 and repr
E-cadherin in esophageal squamous cell
ma. J BUON 2018; 23: 157-162.

6) SaeiDi L, GHAEDI H, SADATAMINI M, VAHABPOUR R,
POUR A, SHANAKI M, MANsooRrl Z, Kazerouni F.

pression in type 2 diabetes
2018; 45: 2601-2608.

7) Zuang QS, WanG ZH,

Invasion and maintains cell
the interactions with TGF-B1.
; 39: BSR20181525.

16-AS1 promotes proliferation, migra-
tion, and invasion in glioma cells. Biomed Res Int
2019; 2019: 5437531.

11)  ZHAaNnG MY, ZHanG ZL, Cul HX, WanG RK, Fu L. Long
non-coding RNA FENDRR inhibits NSCLC cell
growth and aggressiveness by sponging miR-
761. Eur Rev Med Pharmacol Sci 2018; 22: 8324-
8332.

12) Duan J, YanG Z, Liu D, Swi Y. Clinical g
bevacizumab combined with ge
cisplatin combination chemotherg
ment of advanced non-small ce

13) Done J, Li B, Lin D, ZHoy

non-small cell lung
molecular typing.
230.

14)

ptosis in gefitinib-resistant non-
ancer. Toxicol Appl Pharmacol

ANG B, WANG M, WaNG J, Liu D,
, Sun X. CCAT1 stimulation of the
division of NSCLC stem cells through
tivation of the Wnt signalling cascade. Gene
18; 25: 4-12.

LY, JnG F, DinG Y, HE Q, ZHonG Y, Fan C. Long
noncoding RNA CCAT1 polymorphisms are as-
sociated with the risk of colorectal cancer. Can-
cer Genet 2018; 222-223: 13-19.

18) ABDELHAMED ZA, ABDELMOTTALEB DI, E-AsraG ME, NA-
TARAJAN S, WHEWAY G, INGLEHEARN CF, Toomes C, JOHN-
sonN CA. The ciliary Frizzled-like receptor Tmem67
regulates canonical Wnt/beta-catenin signalling
in the developing cerebellum via Hoxb5. Sci Rep
2019; 9: 5446.

19) ScHaerer KN, Perer M. Wnt/beta-catenin signaling
regulation and a role for biomolecular conden-
sates. Dev Cell 2019; 48: 429-444.

20) LiN H, SHANGGUAN Z, ZHu M, Bao L, ZHANG Q, PaN S.
LncRNA FLVCR1-AS1 silencing inhibits lung can-
cer cell proliferation, migration, and invasion by
inhibiting the activity of the Wnt/beta-catenin sig-
naling pathway. J Cell Biochem 2019; 120: 10625-
10632.

21) ZHeng Y, Lu'S, Xu'Y, Zrena J. Long non-coding RNA
AGAP2-AS1 promotes the proliferation of glioma
cells by sponging miR-15a/b-5p to upregulate the
expression of HDGF and activating Wnt/beta-cat-
enin signaling pathway. Int J Biol Macromol 2019;
128: 521-530.





