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Long non-coding RNA SLCO4A1-AS1 drives the progression of non-small-cell lung
cancer by modulating miR-223-3p/IKKa/NF-kB signaling
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ABSTRACT

Globally, lung cancer is known as a major cause of cancer-associated death and non-small-cell lung cancer
(NSCLC) accounts for majority of all cases. Growing evidence has emerged that long non-coding RNAs
(IncRNAs) act as vital regulatory molecules in various malignancies. Nevertheless, the function of SLCO4A1
antisense RNA 1(SLCO4A1-AS1) in NSCLC is vague. This study intended to investigate the biological role
and probable regulatory mechanism of SLCO4A1-AST in NSCLC. gRT-PCR revealed that SLCO4A1-AS1 level
was upregulated in NSCLC. Function assays manifested that silence of SLCO4A1-AS1 attenuated NSCLC
cell proliferation, migration and invasion but promoted NSCLC cell apoptosis. Furthermore, we disclosed
that SLCO4A1-AS1 activated NF-kB pathway in NSCLC, and that IKKa, an NF-kB pathway-related gene,
possessed an enhanced level in NSCLC tissues and cells. Importantly, miR-223-3p bound with SLCO4A1-
AS1 and IKKa. Further, SLCO4A1-AS1 competitively bound with miR-223-3p to increase IKKa expression,
thereby activating NF-kB signaling pathway. In conclusion, SLCO4A1-AS1 drove NSCLC progression by
activating NF-kB signaling pathway via sponging miR-223-3p to enhance IKKa expression. Thus, SLCO4A1-
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AS1 might be a promising biomarker for NSCLC treatment.

Introduction

As one of the most prevalent malignancies, lung cancer is featured
with high morbidity and fatality globally." Non-small-cell lung
cancer (NSCLC) accounts for the highest proportion among all
lung cancer cases.” Unfortunately, the precise causes of NSCLC
have not been thoroughly explored until now, although the biol-
ogy and management of this disease has been developed to some
extent.” Accumulating studies have demonstrated that long-term
heavy smoking is a risk factor for NSCLC development.
Moreover, previous researches about biomarker susceptibility
related to NSCLC have also validated the importance of genetic
factors in NSCLC tumorigenesis. Due to limited available strate-
gies for early diagnosis and treatment, only few NSCLC patients
could survive for more than 5 y.” Taking these into account, it is of
great significance to search for effective molecular markers for the
prediction and treatment of NSCLC.

Long (IncRNAs) of over 200nts at length are a subtype of non-
coding RNAs (ncRNAs).® In recent years, mounting evidence has
shown that aberrant expression of certain IncRNAs is associated
with the progress of various cancers. For example, IncRNA PTAR
aggravated epithelial-to-mesenchymal transition and metastasis in
ovarian cancer by serving as a competitive sponge of miR-101-3p
to increase ZEBI expression.” LncRNA SNHG20 accelerates
osteosarcoma tumorigenesis via mitochondrial apoptosis pathway
through modulating miR-139/RUNX2 pathway.® LncRNA
HNF1A-AS]1 participates in cell proliferation and migration and
the tumorigenesis of esophageal adenocarcinoma.” The oncogenic

role of IncRNA SLCO4A1-AS1 (SLCO4A1 antisense RNA 1) was
identified in several cancers, too. SLCO4A1-AS]1 triggers cell pro-
liferation via increasing autophagy and targets miR-508-3p/
PARD3 axis in colorectal cancer.'” SLCO4A1-AS1 drives the
progression of bladder cancer via competitively binding with
miR-335-5p to enhance OCT4 expression.'' SLCO4A1-AS] facil-
itates colorectal cancer cell growth and migration by activating
Wnt/B-catenin pathway.'> Nonetheless, the specific expression
pattern and function of SLCO4A1-AS1 in NSCLC are unknown
to a great extent.

Our present work intended to probe into the biological
function and possible regulatory mechanism of IncRNA
SLCO4A1-AS1 in NSCLC, which might provide possible
novel diagnostic markers and treatment targets for NSCLC.

Materials and methods
Tissue samples

Thirty-six NSCLC tissues and paired non-tumor tissues
were gained from NSCLC patients who received surgery
at the First Affiliated Hospital of Suzhou University. No
patients underwent radiotherapy or chemotherapy and all
of them signed the written informed consent before sur-
gery. Fresh tissues collected from the surgery were pre-
served at —80°C after immediate frozen by liquid nitrogen.
This study was supported by the First Affiliated Hospital of
Suzhou University.
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Cell culture and treatment

Human bronchial epithelial cell (16HBE) and NSCLC cells
(A549, H1299, H1260 and H520) were bought from American
Type Culture Collection (ATCC; Manassas, VA, USA). Cells were
cultivated with RPMI 1640 medium (Gibco, Rockville, MD, USA)
containing 10% FBS (Gibco) as well as 1% penicillin/streptomy-
cin (Invitrogen, Carlsbad, CA, USA) in a humidified incubator
with 5% CO, at 37°C. Jagged1l, CD40 L and LiCl were acquired
from Sigma-Aldrich (St. Louis, MO, USA).

Cell transfection

ShRNAs specifically against SLCO4A1-AS1 (sh-SLCO4Al-
AS1#1 and sh-SLCO4A1-AS1#2) and relevant negative control
sh-NC, together with the pcDNA3.1 vector covering SLCO4A1-
AS1 or IKKa and the empty vector, were gained from
Genechem (Shanghai, China). Meanwhile, miR-223-3p mimics
and NC mimics were obtained from GenePharma (Shanghai,
China). Indicated plasmids were appropriately transfected into
A549 or H1299 cells using Lipofectamine 3000 (Invitrogen) as
per the manufacturer’s protocol as described before."?

gRT-PCR

Extraction of total RNA was operated using the Trizol kit
(Invitrogen). Subsequently, total RNA was reversely tran-
scribed into cDNA via a Prime Script RT reagent Kit (Takara,
Tokyo, Japan). qRT-PCR was implemented through a Fast
SYBR Green PCR kit (Applied biosystems, Foster City, CA,
USA) on ABI7500 real-time quantitative PCR instrument
(Applied biosystems). Gene expression was relative to
GAPDH or U6 (internal reference) with 2" approach.

Cell proliferation assay

A549 or H1299 cells under diverse treatments were put into 96-
well plates. Following 0, 24, 48, 72 and 96 h incubation, CCK-8
solution (Sigma-Aldrich) was supplemented. Upon incubation
for 3 h, absorbance was detected at 450 nm with a microplate
reader (Bio-Rad, Sunnyvale, CA, USA).

Colony formation assay

After transfection, the cultured A549 and H1299 cells at loga-
rithmic growth phase were trypsinized, reaped and re-
suspended, followed by inoculation at 6-well culture plates
(800/well) under the condition of 37°C and 5% CO,. After
incubated for 2 weeks, cells were carefully rinsed twice utilizing
PBS (Sigma-Aldrich) and fixated for 15 min using 75% ethyl
alcohol (Sigma-Aldrich), followed by 0.5 h of staining in 0.1%
crystal violet (Sigma-Aldrich). After that, colonies containing
250 cells were manually counted.

Transwell assay

Transwell chambers, with or without Matrigel (Corning
Costar, Cambridge, MA, USA), were applied for examination
of cell migration and invasion, respectively. Transfected A549
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or H1299 cells with or without treatment were suspended in
serum-free medium and were placed onto the upper chambers
of Transwell, whereas medium containing 10% FBS was plated
into the lower chambers as a chemoattractant. Forty-eight
hours later, non-migratory or noninvasive cells were wiped
out. Cells were immobilized for 20 min with ethanol (Sigma-
Aldrich) and stained for 10min in 0.1% crystal violet.
Migratory or invasive cells were counted in five different
microscopic fields, randomly.

Annexin V-FITC/PI analysis

Indicated A549 or H1299 cells were added in 12-well plates.
The Annexin V-FITC/PI apoptosis detection kit (BD
Biosciences, Franklin Lakes, NJ, USA) was utilized to evaluate
cell apoptosis. The rate of apoptotic cells was calculated via
a FACS flow cytometer (Beckman Coulter, Brea, CA, USA).

JC-1 staining

Indicated A549 or H1299 cells were fixated in 24-well plates,
followed by rinsing twice utilizing PBS. Cells were then stained
using JC-1 (Beyotime, Shanghai, China). Stained cells were then
analyzed via a fluorescence microscope (Olympus, Tokyo, Japan).

Xenograft model

A549 cells treated with sh-SLCO4A1-AS1#1 or sh-NC were
injected subcutaneously into 6-week-old BALB/c nude mice
acquired from SLAC (Shanghai, China). Tumor volumes were
recorded every 4 d. Four weeks later, mice were sacrificed and
tumors were weighted.

Western blot

Total protein extraction was carried out using RIPA Lysis
Buffer (Solarbio, Beijing, China), followed by centrifugation
for 10 min. Thereafter, proteins in cell lysates were separated
using 10% SDS-PAGE (Bio-Rad) and transferred to nitrocellu-
lose membranes (Millipore, Bedford, MA, USA). Membranes
were then processed with primary antibodies against p-IkB-a
(Ser32) (ab92700, Abcam, Cambridge, USA), p-IkB-a(Ser36)
(ab133462, Abcam), IKKa (ab32041, Abcam), GAPDH
(ab8245, Abcam) or Tubulin (ab7291, Abcam). After washing,
membranes were incubated with secondary antibodies, fol-
lowed by autoradiography using the ECL Detection Kit
(Pierce, Rockford, IL, USA).

Subcellular fractionation

Extraction of cytoplasmic and nuclear RNA was undertaken
utilizing a Nuclear and Cytoplasmic Protein Extraction Kit
(Beyotime, Shanghai, China) plus Trizol. Expression of p65
was carried out via qRT-PCR.

RNA immunoprecipitation (RIP)

RIP was implemented with a Magna RIP RNA-Binding Protein
Immunoprecipitation Kit (Millipore) using anti-Ago2
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antibody (Abcam) or anti-IgG antibody (Abcam). qRT-PCR
was applied to assay the relative levels of SLCO4A1-AS1, miR-
223-3p and IKKa in immunoprecipitates of each group.

Luciferase reporter assay

SLCO4A1-AS1-WT/Mut or IKKa-WT/Mut was sub-cloned
into pmirGLO dual-luciferase vector (Promega, Madison, W1,
USA) to generate pmirGLO-SLCO4A1-AS1-WT/Mut or
pmirGLO-IKKa-WT/Mut. The pmirGLO-SLCO4A1-AS1-
WT/Mut was co-transfected into A549 or H1299 cells with
miR-223-3p mimics or NC mimics. The pmirGLO-IKKa-WT
/Mut was co-transfected into A549 or H1299 cells with miR-
223-3p mimics or miR-223-3p mimics+pcDNA3.1/SLCO4A1-
AS1 or NC mimics. Luciferase activities were inspected via
Dual-Luciferase reporter assay system (Promega).

Statistical analysis

SPSS 17.0 (SPSS, Chicago, IL, USA) was employed for statis-
tical analysis. All assays were implemented in triplicate and
data were presented as mean + SD. Differences between groups
were studied by the use of Student’s ¢-test or one-way ANOVA,
with P <.05 as significant. Pearson’s correlation analysis was
applied to verify the relationship among SLCO4A1-AS1, miR-
223-3p and IKKa in expression.

Results

High expression of SLCO4A1-AS1 drove the progression of
NSCLC

In order to investigate SLCO4A1-AS1 in NSCLC, qRT-PCR
was applied to analyze SLCO4A1-ASI level in NSCLC. Based
on the results, SLCO4A1-AS1 expression was strikingly
boosted in NSCLC tissues and cells (Figure la). Next, we
investigated the function of SLCO4A1-AS1 in NSCLC
through performing loss-of-function assays in A549 and
H1299 cells since they contained a higher expression of
SLCO4A1-AS1. To begin with, SLCO4A1-AS1 expression
was suppressed by sh-SLCO4A1-AS1#1 and sh-SLCO4A1l-
AS1#2 vectors, resulting in an evident reduction of
SLCO4A1-AS1 expression in NSCLC cells (Figure 1b). We
chose sh-SLCO4A1-AS1#1 for the subsequent experiments as
it presented a robust knockdown efficiency of SLCO4A1-AS1.
As a result, cell proliferation was alleviated in two cells owing
to SLCO4A1-AS1 depletion (Figure 1c, d). Consistently,
transwell assay indicated that cell migration and invasion
were impeded due to the silence of SLCO4A1-AS1 (Figure
le, ). Conversely, cell apoptosis was increased by inhibition
of SLCO4A1-AS1 based on the results from flow cytometry
(Figure 1g). Likewise, JC-1 assay showed the decreased mito-
chondrial membrane potential in sh-SLCO4A1-AS1#1 group
(Figure 1h). In addition, in vivo assays uncovered that tumor
growth was obstructed, with the final volume and weight both
abated, on account of SLCO4A1-AS1 ablation (Figure 1li-k).
Taken together, SLCO4A1-AS1 was overexpressed in NSCLC
tissues and cells, and depletion of SLCO4A1-AS1 impaired
the progression of NSCLC.

SLCO4A1-AS1 activated NF-kB signaling

Multiple evidences suggested that Wnt/(-catenin, Notch and NF-
KB signaling pathways exert function on cancer development.'* '
However, whether SLCO4A1-AS1 regulated these signaling path-
ways in NSCLC remains to be elucidated. Hence, we separately
treated A549 and H1299 cells with activators LiCl, Jaggedl or
CD40 L to activate Wnt/B-catenin, Notch and NF-«B signaling
pathways, respectively. Interestingly, we revealed that the reduced
NSCLC cell proliferation by SLCO4A1-AS1 deficiency was
reversed by NF-«B signaling pathway activator (CD40 L), while
LiCl, Jagged1 had no evident effects (Figure 2a, b). Similarly, only
CD40 L treatment abolished the repressive impact on cell motility
induced by SLCO4A1-AS1 depression (Figure 2c, d).
Furthermore, SLCO4A1-AS1-mediated promotion on cell apop-
tosis was reversed by CD40 L treatment (Figure 2e, f). Besides,
SLCO4A1-AS1 downregulation reduced the phosphorylation of
IkB-a (Ser32) and IkB-a (Ser36), thereby inhibiting the nuclear
translocation of p65 (Figure 2g, h). In sum, SLCO4A1-AS1 acti-
vated NF-kB signaling pathway in NSCLC.

SLCO4A1-AS1 competitively bound with miR-233-3p to
regulate IKKa

As prior studies have confirmed that SLCO4A1-AS1 activated
NF-xB signaling pathway in NSCLC cells, specific regulatory
mechanism of SLCO4A1-AS1 and NF-kB signaling pathway
needed to be clarified. IKKa is an important regulator of NF-
kB signaling pathway, so we speculated that SLCO4A1-AS1
might regulate NF-«xB signaling pathway through IKKa. qRT-
PCR manifested the elevation of IKKa level in NSCLC samples
and cells (Figure 3a). Besides, IKKa expression was positively
associated with SLCO4A1-AS1 expression (Figure 3b), suggest-
ing there might be some mechanisms between SLCO4A1-AS1
and IKKa. A large body of studies have evidenced the acting of
IncRNAs as a competing endogenous RNA (ceRNA) via absorb-
ing miRNAs to regulate mRNAs.'”'® Therefore, starBase algo-
rithm (http://starbase.sysu.edu.cn/) and DIANA tools (http://
carolina.imis.athena-innovation.gr/diana_tools/web/index.php?
r=Incbasev2%2Findex) were utilized for the prediction of poten-
tial miRNAs which could bind with SLCO4A1-ASI or IKKa.
Results displayed that only miR-223-3p could bind with
SLCO4A1-ASI and targeted IKKa simultaneously (Figure 3c).
qRT-PCR unveiled an obvious decreased expression of miR-
223-3p in NSCLC tissues and cells (Figure 3d-e). Also, miR-
223-3p was negatively related to SLCO4A1-AS1 or IKKa in
expression (figure 3f). Further, we unveiled that the expression
levels of SLCO4A1-AS1 and IKKa were both lessened in in vivo
tumors originated from A549 cells with depleted SLCO4A1-AS1,
whereas that of miR-223-3p nearly unaltered (Supplementary
Figure 1la). Moreover, IkB-a phosphorylation was largely
obstructed in the above tumors due to SLCO4A1-AS1 inhibi-
tion-declined IKKa protein (Supplementary Figure 1b), further
validating that SLCO4A1-ASI affected NF-kB pathway through
targeting IKKa. Then, we planned to figure out whether
SLCO4A1-AS1 modulated IKKa through its sponging effect on
miR-223-3p. As expected, RIP assay revealed that SLCO4Al-
AS1, miR-223-3p and IKKa were all co-immunoprecipitated by
anti-Ago2 but never by anti-IgG (Figure 3g). MiR-223-3p was
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Figure 1. High expression of SLCO4A1-AS1 drove the progression of NSCLC. (a) qRT-PCR determined SLCO4A1-AS1 expression in 36 NSCLC tissues and adjacent non-
tumor tissues as well as in NSCLC cell lines compared to 16HBE cells. (b) gRT-PCR manifested that SLCO4A1-AS1 expression was suppressed by sh-SLCO4A1-AS1#1 and
sh-SLCO4A1-AS1#2 vectors. (c—d) CCK-8 and colony formation assays showed that cell proliferation ability was reduced after SLCO4A1-AS1 was silenced in A549 and
H1299 cells. (e-f) Transwell assay manifested that cell migration and invasion were impeded due to SLCO4A1-AS1 silencing. (g) Flow cytometry displayed that cell
apoptosis capability was increased by inhibition of SLCO4A1-AS1. (h) JC-1 assay showed decreased mitochondrial membrane potential in sh-SLCO4A1-AS1#1 group. (i—
k) In vivo assays uncovered the restrained tumorigenesis as a result of SLCO4A1-AS1 ablation. **P < .01.
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Figure 2. SLCO4A1-AS1 activated NF-kB signaling pathway. (a-b) CCK-8 and colony formation assays disclosed that suppressed cell proliferation by SLCO4A1-AS1
deficiency was recovered by CD40 L, while LiCl, Jagged1 showed no evident change. (c-d) Transwell assay demonstrated that CD40 L treatment abolished the
suppressive influence on cell migration and invasion caused by SLCO4A1-AS1 depression. (e—f) Flow cytometry and JC-1 assays exhibited that SLCO4A1-AS1-mediated
promotion on cell apoptosis was reversed by CD40 L treatment. (g) Western blot assay showed that SLCO4A1-AS1 downregulation reduced the phosphorylation of 1kB-a
(Ser32) and IkB-a (Ser36). (h) Nuclear-cytoplasmic fractionation illustrated the inhibited nuclear translocation of p65. *P < .05, **P < .01.

overexpressed in A549 and H1299 cells (Figure 3h). The pre- were shown in Figure 3i. Expectedly, elevated miR-223-3p
dicted binding sites for miR-223-3p at SLCO4A1-ASI or IKKa expression decreased fluorescence of SLCO4A1-AS1-WT rather
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Figure 3. SLCO4A1-AS1 competitively bound with miR-233-3p to regulate IKKa. (a) qRT-PCR demonstrated that IKKa expression was extremely high in tissues and cells
of NSCLC. (b) Pearson’s correlation analysis disclosed that IKKa expression was positively associated with SLCO4A1-AST expression. (c) DIANA tools and starBase were,
respectively, employed to search for the potential miRNAs of SLCO4A1-AS1 or IKKa. (d-e) qRT-PCR unveiled that miR-223-3p expression was obviously decreased in
NSCLC tissues and cells. (f) Pearson’s correlation analysis uncovered that miR-223-3p was negatively associated with SLCO4A1-AS1 or IKKa. (g) RIP assay revealed that
SLCO4A1-AS1, miR-223-3p and IKKa were all co-immunoprecipitated in anti-Ago2 group but not in anti-IgG group in both A549 and H1299 cells. (h) gRT-PCR showed
that miR-223-3p was elevated in A549 and H1299 cells by transfection with miR-223-3p mimics. (i) The predicted binding sites for miR-223-3p with SLCO4A1-AS1 and
IKKa. (j) Luciferase reporter assay demonstrated that SLCO4A1-AS1 could bind with miR-223-3p. (k) qRT-PCR demonstrated that SLCO4A1-AS1 was elevated in A549 and
H1299 cells when transfected with pcDNA3.1/SLCO4A1-AS1. (1) Luciferase reporter assay revealed that SLCO4A1-AS1 competitively bound with miR-223-3p to regulate

IKKa RNA levels. *P < .05, **P < .01.
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than that of SLCO4A1-AS1-Mut (Figure 3j). Of note, after
SLCO4A1-AS1 upregulation in A549 and H1299 cells (Figure
3k), the decreased activity of IKKa-WT under miR-223-3p
upregulation was recovered due to SLCO4A1-AS1 upregulation
(Figure 31). On the whole, SLCO4A1-AS1 sequestered miR-233-
3p to boost IKKa level and therefore activate NF-«B signaling in
NSCLC.

SLCO4A1-AST1 facilitated NSCLC progression by regulating
IKKa

Finally, rescue assays were carried out to explore whether
SLCO4A1-ASI1 facilitated NSCLC progression by regulating
IKKa in A549 cells. Prior to this, IKKa was first overexpressed
in A549 cells at both mRNA and protein levels under transfec-

tion with pcDNA3.1/IKKa (Figure 4a). As expected,
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Figure 4. SLCO4A1-AS1 facilitated NSCLC progression by regulating IKKa. (a) gRT-PCR and Western blot analyses demonstrated that IKKa expression was increased in
A549 cells transfected with pcDNA3.1/IKKa. (b—c) CCK-8 and colony formation assays uncovered that SLCO4A1-AS1 depletion-mediated suppression of cell proliferation
was abrogated by IKKa upregulation. (d-e) Transwell assays demonstrated that reduced effect by SLCO4A1-AS1 depletion on cell migration and invasion was
countervailed due to IKKa overexpression. (f-g) Flow cytometry analysis and JC-1 assay showed that cell apoptosis was elevated by SLCO4A1-AS1 deficiency, while IKKa

overexpression counteracted apoptosis. *P < .05, **P < .01.



SLCO4A1-AS1 depletion-mediated suppression of cell prolif-
eration was abrogated by IKKa upregulation (Figure 4b, c).
Repressive influence on cell motility in NSCLC cells by
SLCO4A1-AS1 depletion was also countervailed because of
IKKa overexpression (Figure 4d, e). Conversely, cell apoptosis
was elevated by SLCO4A1-AS1 deficiency, while IKKa over-
expression counteracted apoptosis (figure 4f, g). On the whole,
our studies demonstrated that SLCO4A1-AS1 facilitated
NSCLC progression by regulating IKKa.

Discussion

NSCLC is the main type of devastating malignant lung cancer
globally. Accumulating researches have indicated that
IncRNAs play vital parts in NSCLC tumorigenesis. For
instance, LINCO01234 is identified as a pro-tumor IncRNA in
NSCLC by binding to HNRNPA2B1 and modulating miR-
106b Biogenesis."” LncRNA XIST contributed to oncogenesis
and chemo-resistance in NSCLC.** PCNA-AS1 facilitates
oncogenic activity in NSCLC by targeting CCND1.*!
LncRNA SLCO4A1-AS1 was implicated in bladder cancer''
and colorectal cancer,'™'? but it has not been investigated in
NSCLC till now. Presently, SLCO4A1-AS1 presented an
enhanced expression in NSCLC. Also, SLCO4A1-ASI silencing
hindered cell proliferation and motility in NSCLC. In addition,
in vivo assays disclosed that SLCO4A1-AS]1 depletion blocked
tumor growth of NSCLC. The data implied SLCO4A1-AS1
contributed to the progression of NSCLC.

Nuclear Factor-kappa B (NF-kB) pathway has been uncov-
ered to control carcinogenesis processes in a variety of cancers.
In this pathway, various stimuli drive the phosphorylation of
IKKa/B and NF-«B p65 (p65), which finally triggers the trans-
location of p65 to the nucleus, and activates transcription of
multiple NF-kB-associated tumor-promoting genes.”> In this
study, by utilizing the activator of NF-«B signaling pathway, we
observed increased cell proliferation, migration and invasion
and attenuated cell apoptosis. SLCO4A1-AS1 suppression
declined the phosphorylation of IkB-a (Ser32) and IkB-a
(Ser36), which further inhibited the nuclear import of p65.
These data indicated SLCO4A1-AS1 activated NF-kB pathway
in NSCLC.

IKKa is a regulator of NF-kB signaling pathway and has
been verified to serve as a tumor promoter in liver cancer.*?
Currently, IKKa was uncovered as strongly expressed in
NSCLC. Moreover, IKKahad a positive correlation with
SLCO4A1-AS1 in expression.

MicroRNAs (miRNAs) are a class of small non-coding
RNAs that can affect various vital biological functions.**
Previous reports proved that IncRNAs can sequester miRNAs
to serve as ceRNAs and thereby regulate target mRNA
expression.”> >’ Herein, we disclosed that miR-223-3p shared
by SLCO4A1-AS1 and IKKa. In addition, miR-223-3p had
a positive correlation with SLCO4A1-AS1 or IKKa in expres-
sion. Rescue experiments demonstrated that ectopic
IKKoaexpression rescued the inhibitory role of SLCO4A1-AS1
deficiency in the malignant behaviors of NSCLC cells.

To sum up, our work demonstrated that SLCO4A1-AS1
drove progression of NSCLC through activating NF-«kB signal-
ing pathway in pair via sequestering miR-223-3p to enhance

CANCER BIOLOGY & THERAPY 813

IKKa expression. This finding might contribute to NSCLC
treatment in the future.
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