0N N kW~

A DA DM PSS PBA D PBD W W W W W W W W W WK N DN N DN DN NN N DN o e e e e e e e
AN A WD R, O 0O 0NN R WD =, O V0O 0NN DR WD = O 0 00NN R WD = OO

P
[c BN |

NEOPLASMA accepted, ahead of printmanuscript
Cite article as https://doi.org/10.4149/neo_2026_251111N47&

Running title: IL-17 promotes proliferation via LINCO01518/miR-20a-5p/E2F 1
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Human non-small cell lung cancer (NSCLC) is an inflammation-related disease. Although IL-17-
induced NSCLC cell proliferation that can be regulated by transcription factors has been
demonstrated, the role and mechanism of other regulatory molecules, such as long noncoding RN As
(IncRNAs), in cell proliferation remains unclear. In this study, we screened and verified the
expression of aberrant IncRNAs in NSCLC cell lines (H1299 and PC9) stimulated with IL-17, and
found that LINCO1518 was not only overexpressed, but also enhanced cell proliferation through IL-
17/IL-17RA. Further mechanism investigation discovered that IL-17-upregulated LINCO1518 was
mainly localized in the cytoplasm, and it could combine with miR-20a-5p through a "sponge"
function, decreasing miR-20a-5p induction, while LINC01518 and miR-20a-5p co-overexpression
could partially reverse the cell proliferation mediated by LINC01518 alone. LINC01518 increase or
miR-20a-5p decrease could elevate E2F1 level boosting H1299 cell proliferation exposed to IL-17,
while miR-20a-5p and E2F1 co-overexpression partially restored the cell proliferation inhibition
from miR-20a-5p upregulation. Besides, the xenograft tumor experiments of mice confirmed that
LINCO1518  overexpression indeed promoted tumor growth, cell proliferation, miR-20a-5p
downregulation, and E2F1 upregulation. While LINC01518 knockdown reduced tumor growth, cell
proliferation, miR-20a-5p downregulation, and E2F1 upregulation induced by IL-17 stimulation.
Taken together, these findings reveal that the LINCO01518/miR-20a-5p/E2F1 axis contributes to IL-
17-induced cell proliferation in NSCLC.
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Non-small cell lung cancer (NSCLC), accounting for more than 85% of all lung cancer cases, is the
most contributor to cancer mortality worldwide [1-3]. Many researches have reported that NSCLC

tumorigenesis and progression are associated with the overexpression of some cytokines or
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mediators, and the upregulation of these factors in NSCLC microenvironment can induce the cancer
cell proliferation, migration, invasion, including other chang such as T cell or NK cell rection [4-7].
Our previous studies have disclosed that interleukin (IL)-17, as a pro-inflammatory cytokine, can
enhance NSCLC cell proliferation and metastasis, and the underlying mechanism is involved in the
transcriptional regulation or protein posttranslational modifications (PTMs) in IL-17-stimulated
NSCLC cells [8-10]. However, the other regulative mechanism about IL-17-induced NSCLC cell
proliferation has not been illuminated.

Long noncoding RNAs (IncRNAs) are classes of long-length (> 200 nucleotides) nonprotein-coding
RNAs (ncRNAs) [11,12]. Numerous documents have showed that aberrantly expressed IncRN As
can modulate the proliferation of various cancer cells, including NSCLC [12-17], and some
IncRNAs are recognized as cancer promoter or suppressor in cancer progression [18-20].
Furthermore, the mechanism studies have found that mostly upregulated IncRNAs can act as
competing endogenous RNAs (ceRNAs) combining with some microRNAs (miRNAs) via a
“sponge” function, which can reduce target gene inhibition mediated by miRNA causing the
behavior alteration of cancer cells [21-23]. For instance, IncRN A LINC00665 can promote ovarian
cancer (OC) cell proliferation by targeting miR-181a-5p/FHDC [12], and IncRNA PSMA3-AS1
enhances NSCLC progression through targeting miR-17-5p/PD-L1 [14], as well as IncRNA
DLGAP1-AS1 can boost cell proliferation in hepatocellular carcinoma (HCC) via sequestering
miR-486-5p [21]. Because up to now, little is known about whether some IncRNAs participate in
the process of IL-17-triggered NSCLC cell proliferation, we thus attempt to find the abnormal
IncRNAs for exploring their role and mechanism in IL-17-induced NSCLC cell proliferation.

miRN As that belong to single-stranded short RNAs with short lengths (approximately 19-24
nucleotides) can negatively modulate target gene expression, which involves in miRNA binding to
target mRNA at 3' UTR to mediate post-transcriptional gene silence or target mRNA translational
repression, including degradation [24-26]. For example, LINC01518 can regulate the proliferation
and migration in TGF-B1-treated human tenon capsule fibroblast cells via hsa-miR-216b-5p [22],
and IncRNA SNHG17 can impact the cell proliferation and invasion by targeting miR-338-
3p/SOX4 in esophageal squamous cell carcinoma (ESCC) [23]. Besides, IncRNA BBOX1-AS1 also
regulates the miR-382-5p/CBX3 pathway to affect the proliferation of glioblastoma cells [27].
These mentioned-above documents suggest that the interaction of IncRNA-miRNA-mRNA plays an
important role in cancer cell proliferation. Nevertheless, although IncRNA-miRNA-mRNA in the
cell proliferation from different cancers has been demonstrated [27-30], whether exists the similar

axis in IL-17-mediated NSCLC cell proliferation is still elusive.
To response this problem mentioned-above, in this study, we first screened differentially expressed
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IncRNAs in NSCLC cells lines (H1299 and PC9) stimulated with IL-17 for 3h by high-throughput
sequencing. Then, we validated markedly ten elevated IncRN As that has been proved to possess
pro-proliferative function [11, 13, 14, 17, 21, 26, 27, 31-33]. Next, we chose the upregulated
LINCO1518 to explore its function and regulatory mechanism in IL-17-induced NSCLC cell

proliferation.

Materials and methods
Cell lines, antibodies, reagents and animals. Human BEAS-2B bronchial epithelial cell line and

NSCLC cell lines such as PC9, H1299 and H1975 were purchased from American Type Culture
Collection (ATCC) or European Collection of Authenticated Cell Cultures (ECACC). Anti-IL-17RA
(#ab180904), anti-E2F1 (#A2067) and anti-Ki67 (#A20018) Abs were supplied by Abcam
(Cambridge, UK) or ABclonal Biotech (Wuhan, China). Antir ARHGAP12 (#PA5-51384) Ab was
from Thermo Fisher Scientific (Waltham, MA, USA). Anti-TSG101 (#28283-1-AP) and anti-
CDKNI1A (#10355-1-AP) Abs were purchased by Proteintech (Wuhan, China). HRP-conjugated
anti-rabbit [gG (#BLO03A) and HRP-conjugated anti-mouse IgG (#BL001A) were from Biosharp
Biotech (Hefei, China). Anti-B-actin (#AF0003), RIPA lysis buffer (#P0013B) and BCA assay kit
(#P0012) were provided by Beyotime Biotech (Beijing, China). Recombinant human IL-17A (#317-
ILB-050) was provided by R&D Systems (Minneapolis, MN, USA). Lipofectamine 2000
(#11668019), PARIS™ kit protein and RNA isolation system (AM1921) were from Thermo Fisher
Scientific (Waltham, MA, USA). RNA isolater total RN A extraction reagent (#R401-01), HiScript
IT Q RT SuperMix for qPCR (#R222-01), 2% Taq Plus Master Mix (#P212-01), AceQ qPCR SYBR
Green Master Mix (#Q141-02) and cell counting kit-8 (CCK-8, #A311-01) were purchased from
Vazyme Biotech (Nanjing, China). Cell-Light™ EdU Apollo®567 kit (#C10310-1), crystal violet
(#548-62-9),  anti-LINCO1518, anti-U6  (#Inc110101) and anti-18s  (#Inc110102)
oligodeoxynucleotide probes were provided by Sigma-Aldrich (St. Louis, MO, USA) or RiboBio
(Guangzhou, China). The dual-luciferase reporter assay kit (#E1910) was from Promega (Madison,
WI, USA). Male BALB/c nude mice (4-5 weeks-old) were purchased from the Animal Core facility
of Nanjing Medical University.

Cell culture and IL-17 stimulation. Cells were seeded into a 60 mm dish (8 x 10° cells/dish) and
incubated in Dulbecco’s Modified Fagle’s Medium (DMEM) with 10% fetal bovine serum (FBS) at
37 °C containing 5% CO;. When the cell density reached 80-90%, 50 ng/ml IL-17 in according to
our previous experiments [8-10] was added to the cells for the fixed time (ie.,1 hy2 h,3 h, 6 h, 12 h,
or48h, 72 h, 96 h, 8 d) after the cells were starved for 24 h.

Plasmid construction and cell transfection. The full-length of human LINCO1518 (NR 120659.1)
3
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sequence or the open reading frame (ORF) of E2F1 cDNA (NM_005225.3) were synthesized and
subcloned into pcDNA3.1 vector by General Biotech (Chuzhou, China). The shRNA plasmids were
constructed via cloning target sequences (Table S2) into pGPU6/GFP/Neo. SilL-17RA and pIRES2-
IL-17RA plasmids were prepared by GenePharma (Shanghai, China) and General Biotech
(Chuzhou, China), respectively. Moreover, miR-20a-5p mimic or inhibitor and the matched
negative controls were synthesized by RiboBio, and the sequences were: miR-20a-5p mimic
forward oligos, 5'-UAAAGUGCUUAUAGUGCAGGUAG-3"; miR-20a-5p mimic reverse oligos,
5'-CUACCUGCACUAUAAGCACUUUA-3 miR-20a-5p inhibitor oligos, 5'-
CUACCUGCACUAUAAGCACUUUA-3". All plasmids (I pg/ml), miR-20a-5p mimic (50 nM)
and miR-20a-5p inhibitor (100 nM) were transfected into cells with Lipofectamine 2000 for 48 h,
and the cells transfected shRNA for 48 h were followed by 50 ng/ml IL-17 for the corresponding
time.

LncRNA high-throughput sequencing. The lysates from IL-17-stimulated or -unstimulated H1299
and PC9 cells for 3 h were mixed, then sent to Bohao Biotech (Shanghai, China) for LncRNA high-
throughput sequencing. The sequencing results were analyzed and partly up-regulated LncRN As
were verified.

Reverse transcription-polymerase chain reaction (RT-PCR). Cell RNA was extracted by total
RNA extraction reagent. 500 pg RNA, 2 pl HiScript IT Q RT SuperMix for PCR and DEPC water
were mixed for converting RNA into cDNA. Thereafter, PCR assay was performed on an ABI 2720
thermal cycler with 95 °C for 5 min followed by 35 cycles of denaturation at 94 °C for 30 sec,
annealing at 60 °C for 30 sec and extension at 72 °C for 30 sec, finally repetitive extension at 72 °C
for 7 min. The amplification products were analyzed by agarose gel electrophoresis. GAPDH was
used as an internal control, and the primer sequences are shown in Supplementary Table S1.

Real time quantitative PCR (qPCR). The qPCR was carried out using AceQ qPCR SYBR Green
Master Mix on an ABI 7300 system under 95 °C/5 min, 40 cycles 0f95 °C/10 sec and 60 °C/30 sec,
95 °C/15 sec, 60 °C/30 sec, 95 °C/15 sec. The results were normalized to B-actin, and the primer
sequences were also listed in Table S1. Besides, miR-20a-5p expression was determined by stem-
loop RT-qPCR and U6 was used as an endogenous control. The primer sequence is: miR-20a-5p,
stem-loop RT, 5'-
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCTACCT-3', forward, 5'-
GCGCGTAAAGTGCTTATAGTGC-3', reverse, 5'-AGTGCAGGGTCCGAGGTATT-3". The qPCR
results were analyzed using the 2" method.

Western blot (WB). Total protein was extracted from the cells and tumor tissues using RIPA lysis

buffer and measured by BC A assay kit. Then equal quantities of protein (30 pg/lane) were subjected



151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184

to 10% SDS-PAGE gel and electro-transferred onto polyvinylidene fluoride (PVDF) membrane
from Millipore (Bedford, MA, USA). Subsequently, the membranes were blocked with 5% milk
and incubated with the Abs against IL-17RA, or E2F1 (dilution 1:1,000) overnight followed by
HRP-conjugated anti-rabbit and anti-mouse I1gG (dilution 1:10,000) for 40 min. Immunolabelling
was visualized by enhanced chemiluminescent (ECL) system, and band intensities were quantified
by densitometry using Quantity One software (Bio-Rad, Hercules, CA, USA).

CCK-8 test. The cells were transfected with different plasmids for 48 h followed by with or
without IL-17 (50 ng/ml) stimulation for the fixed time (24 h, or 48 h, 72 h, 96 h). Afterwards, the
cells were incubated with 10 ul CCK-8 reagent for 1 h, and the optical density (OD) was measured
at 450 nm at a wavelength of 450 nm using Synergy HTX multi-mode reader (Bio-Tek, Burlington,
VT, USA). Triplicate wells were assayed for each experiment, and the actual OD values were
obtained by subtracting the OD values of blank control group from the average OD values of each
group.

Ethynyldeoxyuridine (EdU) assay. The cell proliferation was determined with a Cell- Light™ EdU
Apollo®567 kit. Briefly, the cells were incubated with 100 pul EdU (10 pM) for 2 h plus 4%
paraformaldehyde for 40 min, permeabilized in 0.5% Triton X-100 for 10 min, and stained with
Apollo fluorescent dye solution for 30 min. Then, the cell nuclei were stained with 5 pg/ml Hoechst
staining for 30 min. Images were observed and captured by a fluorescence microscope. The cell
proliferation (at 48 h and 72 h after 50 ng/ml IL-17 treatment) was evaluated by calculating the
ratios of EdU-positive cells to total cells (Hoechst-positive cells).

Colony formation assay. Cells were seeded as 300 cells/35 mm cultured dish with DMEM, and
treated with the same methods as CCKS test. Next, the cells culture medium was changed every 3 d.
After the visible cell clones were observed at 8 d, the cells were fixed with methanol for 20 min
plus 0.1% crystal violet staining for 20 min, and the number of cell clones upon IL-17 for 8 d was
counted by naked eyes.

Cytoplasmic and Nuclear fractionation. Cytoplasmic and nuclear RNA was exacted by PARIS™
kit protein and RNA isolation system according to the manufacturer’s instruction and reverse-
transcribed into cDNA. The LINCO1518 expression in cytoplasm and nucleus exposed to IL-17 for
3 h was determined by qPCR (B-actin as a cytoplasmic control and U6 as a nuclear control).
Fluorescence in situ hybridization (FISH). Cells were fixed in 4% formaldehyde for 2 h and
permeabilized in 0.5% Triton X-100, as well as pre-hybridized for 30 min at 37 °C. Thereafter,
anti-LINCO1518, anti-U6 and anti-18s oligodeoxynucleotide probes were added into the
hybridization solution at 37 °C overnight. Finally, the cells were counterstained with 4', 6-

diamidino-2-phenylindole (DAPI) and imaged using a confocal laser scanning microscope (Zeiss
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LSM710, Germany). Besides, the percentage of signal in cytoplasm and nucleus was calculated by
Imagel.

Dual-luciferase reporter assay. The potential sequence of miR-20a-5p binding site in LINC01518
was predicted using RNAhybrid (https://bibiserv.cebitec.uni-bielefeld.de/rnahybrid). Luciferase
plasmids containing the binding sequence (5'-
CTCCGTTTGGCAGCCACTTTTAATAAAGCATTTTTCACTG-3') and its mutant sequence (5'-
CTCCGTTTGCGAGCGTGATTTAATATTCGTAAAATCACTG-3') were synthesized by RiboBio,
termed as LINCO1518-WT and LINCO1518-Mut. Then, LINC01518-WT or LINCO1518-Mut
plasmids along with miR-20a-5p mimic, or control mimic were respectively transfected into the cell
for 48 h. The relative luciferase activity was detected by a dual-luciferase reporter assay kit in
accordance to the kit’ procedure, and expressed by the ratio of firefly fluorescence to renilla
luciferase fluorescence.

Bioinformatics analysis. TANRIC database
(https://bl.mdanderson.org/tanric/ design/basic/main.html) was used to download LINCO1518
expression in 488 NSCLC tissues and 58 paracancer tissues. InCAR database
(https://Incar.renlab.org/explorer) was employed to analyze the correlation between LINCO01518
expression and 131 NSCLC patient’s prognosis. LncBase (https://diana.e-ce.uth. gr/Incbasev3/home),
miRanda (http //www.microrna.org/microrna/home.do) and RNA22 (https://cm.jefferson.edu/rna22/)
were used to predict the miRNAs that could bind to LINCO1518. StarBase
(https://starbase.sysu.edu.cn/), miRDB (https://mirdb.org/), mirDIP
(https://ophid.utoronto.ca/mirDIP/index.jsp) and TarBase (https://www.targetscan.org/vert 80/)
were used to analyze some target genes that could bind to miR-20a-5p. GEPIA2 database
(https://gepia2.cancer-pku.cn) was employed to show the expression level of E2F1, Rho GTPase-
activating protein 12 (ARHGAP12), tumor susceptibility 101 (TSG101) and cyclin-dependent
kinase inhibitor 1A (CDKN1A) in NSCLC and paracancer tissues. Besides, Kaplan-Meier Plotter
database (https:/kmplot.com/analysis/) or StarBase database was analyzed the correlation between
these gene expression and NSCLC patient’s prognosis, or predicted the site of miR-20a-5p binding
to E2F1.

Lentiviral (Lv) packing and cell infection. Lentivirus carrying LINCO1518 gene or shLINCO1518
(te., Lv-LINCO1518, Lv-shLINCO1518) and their control (ie., Lv-empty, Lv-shCTR) were
prepared by Corues Biotechnology. For LV-shRNA infection, 2 x 10° H1299 cells were incubated
with above-mentioned lentivirus at the titer of 1 x 10’ TU/ml for 48 h and then subjected to
selection with 2 pg/ml puromycin.

Animal experiment. BALB/c nude mice were maintained under SPF conditions, and the animal
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experiments in the study were approved by the Institutional Animal Care and Use Committee of
Nanjing Medical University (IACUC-2507084). For xenograft model, H1299 cells (3 x 10° in 100
ul PBS) stably infected with Lv-empty, Lv-LINC01518, Lv-shCTR or Lv-shLINCO01518 were
incubated with or without 50 ng/ml IL-17 for 3 h and respectively injected into the left dorsal flanks
of BALB/c nude mice (n=5/group). Then, the tumor size was measured every 4 days using caliper
from 8 d to 28 d. After 28 days, all mice were euthanized and sacrificed. The tumor was weighted
and volume was calculated using the formula: length x width® x 0.5. Additinally, the tumor tissures
were also used to PCR, WB and immunohistochemistry (IHC) assays for examining the
corresponding parameters.

IHC detection. Paraffin sections (4 pm thickness) of the tumor tissures were pepared. Briefly, the
sections were repaired with sodium citrate buffer (pH 6.0) at 94 °C for 15 min, and then sealed with
1% BSA for 1 h, followed by primary anti-Ki67 Ab (1:1,000) at 4 °C overnight. Next, the sections
were incubated with HRP-labeled anti-rabbit IgG at 37 °C for 30 min. After washing with PBS, the
sections were immunostained by DAB reaction, and finally the photos were taken.

Statistical analysis. Data are presented as meantSE of three independent experiments. Statistical
analysis was performed using SPSS 22.0 software (IBM Corporation, Armonk, New York, USA).
Graphs were plotted using GraphPad Prism 8.0 software (San Diego, CA, USA). Student’s t-test
was used for comparing differences between two groups. One-way ANOVA was used for
comparing differences among multiple groups and the S-N-K test was exploited for pairwise

comparisons. P < 0.05 was considered statistically significant.

Results

NSCLC cell lines express IL-17RA and IL-17 can induce NSCLC cell proliferation. We
examined IL-17RA level of NSCLC cell lines ie., H1299, PC9 and H1975, including control
BEAS-2B cell lines and found that these cells were all expressed IL-17RA, more in HI1299 and PC9
cells (Supplementary Figure S1A). Then, to explore the role of IL-17 treatment in NSCLC cell
proliferation, we stimulated H1299 and PC9 cells with 50 ng/ml IL-17 in accordance with our
previous experiments [8-10] for the fixed time. The CCKS8 and EdU assays showed that the
proliferation levels of H1299 or PCO cells at 24 h after IL-17 exposure were elevated, much more at
48 h and 72 h (Supplementary Figures S1B, S1C). Besides, the two cell colony numbers from
colony formation test were also increased on the 8 d after IL-17 stimulation (Supplementary Figure
S1D).

IL-17RA gene knockdown can reduce IL-17-mediated NSCLC cell proliferation. To make sure
that IL-17-induced NSCLC cell proliferation is related to IL-17 binding to IL-17RA, we transfected

7
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silL-17RA into H1299 or PC9 cells for 48 h to silence IL-17RA (Figure 1A) followed by 50 ng/ml
IL-17 stimulation for 48 h, 72 h or 8 d. Thereafter, we detected the cell proliferation using the
above-mentioned assays and found that IL-17RA knockdown notably decreased the proliferation
levels of the two cells exposed to IL-17 (Figures 1B-1D). The data indicates that the proliferation of
H1299 and PC9 cells upon IL-17 needs IL-17 binding to IL-17RA.

IL-17 stimulation increases LINC01518 expression in H1299 and PC9 cells. To explore the
mechanism of HI1299 and PC9 cell proliferation induced by IL-17, we performed IncRNA high-
throughput sequencing to examine differentially expressed IncRNAs in the two cell lines at 3 h after
50 ng/ml 1L-17 treatment. The data displayed that there were numerous differentially expressed
IncRNAs, such as 459 upregulated (> 2-fold) and 541 downregulated (< 2-fold) IncRNAs
(Supplementary Figure S2A). Subsequently, we selected 10 IncRNAs (ie., LINCO1518,
LINC00265, PSMA3-AS1, LINCO01347, DLGAP1-AS1, OIP5-AS1, SNHG17, NUTM2A-ASI,
LINCO01194 and BBOX1-AS1), based on the upregulated IncRNAs, which has been reported to
possess pro-proliferative function in many literatures [11, 13, 14, 17, 21, 26, 27, 31-33]. Then, we
measured their expression level in the two cells stimulated with IL-17 for different time. The results
from RT-PCR and qPCR showed that the levels of LINC01518, LINC00265 and PSMA3-AS1 were
much elevated at 2 h, peaked 3 h among the 10 IncRNAs, especially more significant and stable of
LINCO01518 in H1299 cells at 3 h (Supplementary Figures S2B, S2C). Thus, we chose LINC01518
to do further experiments.

IL-17RA knockdown decrease LINCO01518 expression and LINC01518 can promote IL-17-
induced cell proliferation. To ascertain the effects of IL-17RA gene knockdown on IL-17-
upregulated LINCO1518, we not only transfected siCTR or silL-17RA into H1299 or PC9 cells for
48 hplus IL-17 incubation for 3 h (Supplementary Figure S3A), but also transfected silL-17RA and
pIRES2-IL-17RA (to resue IL-17RA knockdown caused by silL-17RA) into the two cell lines for
48 h followed by IL-17 stimulation for 3 h (Figure 2A, 2B). The results demonstrated that silencing
IL-17RA gene markedly inhibited IL-17-induced LINCO1518 increase, while silencing IL-17RA
followed by IL-17RA overexpression did not inhibit LINC01518 expression, particularly in HI1299
cells. These data suggest that IL-17 stimulation can elevate LINCO1518 expression via IL-17
binding to IL-17RA.

It has been confirmed that LINCO1518 can participate in the progress of some diseases [22, 29],
hence we exploited TCGA and InCAR database to analyze relative parameters. The data from
TCGA showed that LINC01518 expression in 488 NSCLC tissues was significantly higher than that
in 58 paracancer tissues (Figure 2C), however only InCAR database manifested that higher level of
LINCO01518 was closely associated with the poor prognosis of NSCLC patients (Figure 2D).
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Because the IncRNA localization influences their function and cellular behavior [34], we next
observed LINCO01518 localization in H1299 and PC9 cells by cytoplasmic-nuclear separation and
FISH experiments. The results exhibited that IL-17-upregulated LINC01518 mainly located in the
cytoplasm of H1299 and PCO cells (Figures 2E-2G).

In order to clarify the role and mechanism of LINCO01518 in regulating H1299 cells proliferation
induced by IL-17, we constructed and identified pcDNA3.1/LINCO01518 (Supplementary Figure
S3B) or short hairpin RNAs (shLINC01518-1-3) plasmids (Supplementary Figure S3E). Afterwards,
we transfected pcDNA3.1 control or pcDNA3.1/LINCO01518 plasmids into cells for 48 h, or
transfected shCTR control or shLINC01518-1-3 into the cells for 48 h followed by 1L-17 for 3 h
(Supplementary Figures S3C, S3F). The results showed that pcDNA3.1/LINC01518 obviously
increased LINCO1518 level (Supplementary Figure S3D), while shLINCO1518-1 (termed as
shLINCO1518) greatly inhibited LINCO1518 expression in H1299 cells in response to IL-17
(Supplementary Figure S3G).

Next, we transfected the same plasmids described-previously into H1299 cells for 48 h plus IL-17
stimulation for 48 h, or 8 d to measure the cell proliferation. The assays of CCKS8, EdU, or colony
formation displayed that LINCO1518 overexpression improved H1299 cell proliferation, while
LINCO01518 knockdown remarkedly declined IL-17-induced cell proliferation (Figures 2H-2J).
IL-17 stimulation or LINC01518 upregulation suppresses miR-20a-5p expression. Given that
we have confirmed that IL-17-elevated LINC01518 is mostly located in the cytoplasm, the miRN As
that can bind to LINC01518 should to be searched. Therefore, we first utilized LncBase, miRanda
and RN A22 databases to predict potential miRN As and found that there were 6, 109 and 1028
miRN As from the three databases respectively. Further Venn diagram showed that only miR-20a-5p
could combine with LINCO1518 (Figure 3A), and RNAhybrid database exhibited the binding mfe is
- 17.1 kcal/mol (Figure 3B). These indicate that LINC01518 may be a sponge of miR-20a-5p.
Subsequently, we prepared and transfected miR-20a-5p mimic and miR-20a-5p inhibitor, including
the corresponding control into H1299 cells for 48 h, and demonstrated that the overexpression of
miR-20a-5p mimic or miR-20a-5p inhibitor could significantly increase or decrease miR-20a-5p
expression (Figures 3C, 3D). Then, we constructed the plasmids of wild-type (WT) and the site
mutant of binding miR-20a-5p (Mut) of LINC01518, namely LINC01518-WT and LINCO1518-
Mut (Figures 3E, 3F), and co-transfected them with miR-20a-5p mimic or miR-20a-5p inhibitor
into H1299 cells for 48 h. The dual- luciferase reporter gene assay manifested that co-transfection of
miR-20a-5p mimic and LINCO1518-WT obviously decreased the luciferase activity of LINC01518-
WT, but co-transfection of miR-20a-5p mimic and LINC01518-Mut did not have this change
(Figure 3G), mplicating that miR-20a-5p can directly bind to the corresponding site of LINCO1518.
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Besides, to ensure that LINC01518 can regulate miR-20a-5p expression as a ceRNA, we stimulated
H1299 cells with 50 ng/ml IL-17 for 1 h, 2 h, 3 h, and 6 h, or transfected pcDNA3.1/LINC01518
into H1299 cells for 48 h, or transfected shLINCO01518 for 48 hplus IL-17 for 3 h. The data showed
that IL-17 stimulation downregualted miR-20a-5p expression at 1 h, lower at 2 h, lowest at 3 h
(Figure 3H), and LINCO01518 overexpression also declined miR-20a-5p, but LINCO01518
knockdown significantly reversed IL-17-induced miR-20a-5p reduction (Figure 3I).

miR-20a-5p downregulation enhances cell proliferation and LINC01518 plus miR-20a-5p
overexpression can reverse LINCO01518-promoted cell proliferation. To reveal the role of miR-
20a-5p in regulating cell proliferation, we respectively transfected miR-20a-5p mimic or miR-20a-
5p inhibitor, including the corresponding control into H1299 cells for 48 h or 8 d, and observed the
change of cell proliferation. The results showed that miR-20a-5p overexpression or inhibition
decreased or increased H1299 cell proliferation, respectively (Figures 4A-4C), suggesting that miR-
20a-5p inhibition can promote the cell proliferation. Additionally, we also co-transfected pcDNA3.1
or pcDNA3.1/LINCO01518 plasmids plus NC mimic or miR-20a-5p mimic into the cells for 48 h or
8 d, and demonstrated that only LINCO01518 plus miR-20a-5p overexpression could partially
reverse the increase of cell proliferation elevated by LINC01518 overexpression alone (Figures 4D-
4F), indicating that LINC01518 upregulation can indeed promote H1299 cell proliferation via
downregulating miR-20a-5p.

miR-20a-5p binds to E2F1 and IL-17 stimulation or miR-20a-5p inhibition can raise E2F1
level. Since that miR-20a-5p can bind to LINCO01518 has been ascertained, the downstream target
gene of miR-20a-5p requires to be determined. To address this, we used to the databases of
StarBase, miRDB, mirDIP and TarBase to predict and intersect potential target genes. Database
prediction confirmed that transcription factor E2F1, Rho GTPase-activating protein 12
(ARHGAP12), tumor susceptibility 101(TSG101), and cyclin dependent kinase inhibitor 1A
(CDKN1A) could combine miR-20a-5p (Figure 5A). Afterwards, we exploited the database of
GEPIA or Kaplan-Meier Plotter to analyze the expression of the four genes in NSCLC tissues as
well as their correlation with NSCLC patients’ prognosis. The data showed that only E2FI
expression in 483 NSCLC tissues was significantly higher than that of the 347 paracancer tissues
(Figure 5B), and higher E2F1 level was along with poorer prognosis in 1925 NSCLC patients
(Figure 5C). Then, we transfected miR-20a-5p mimic into H1299 cells for 48 h to observe the
expression of these target genes. The data displayed that only the mRNA and protein of E2F1 were
greatly decreased after miR-20a-5p overexpression (Figures 5D, SE). Additionally, the binding site
of miR-20a-5p on E2F1 was exhibited by StarBase database (Figure 5F). Furthermore, we
stimulated H1299 cells with 50 ng/ml IL-17 for 1 h,2 h,3 h, 6 hand 12 h, or transfected miR-20a-
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5p mimic or miR-20a-5p inhibitor into the cells for 48 h, and proved that I1L-17 stimulation
increased E2F1 expression, remarkably at 2 h, and peaked at 3 h (Figure 5G). When miR-20a-5p
was overexpressed or inhibited, the mRN A and protein of E2F1 were doweregulated or upregulated,
respectively (Figures SH, 5I). These findings suggest that miR-20a-5p inhibition upon IL-17 can
notably elevate E2F1 level

LINC01518 increases E2F1 expression and E2F1, which acts as a direct downstream molecule
of miR-20a-5p, advances IL-17-induced cell proliferation. At the beginning of experiment, we
construced and identified pcDN A3.1/E2F1 or shE2F1 plasmids (Supplementary Figures S4 A-S4H).
Then, we transfected pcDNA3.1/LINC01518 or pcDNA3.1/E2F1 into H1299 cells for 48 h, or
transfected shLINCO1518 or shE2F1 for 48 h plus IL-17 for 3 h, 48 h, 8 d to investigate E2F1
expression at 3 h and cell proliferation at 48 h or 8 d. The results showed that LINCO1518
overexpression increased E2F1 level, while LINC01518 gene knockdown effectively inhibited
E2F1 upregulation exposed to IL-17 (Figures 6A, 6B). Accordingly, overexpressed or silenced
E2F1 increased or decreased IL-17-stimulated cell proliferation, respectively (Figures 6C-6E).
Meantime, we co-transfected miR-20a-5p mimic and pcDNA3.1/E2F1 or control plasmids into
H1299 cells for 48 h, and found that co-overexpression of miR-20a-5p and E2F1 could partially
restore the suppression of cell proliferation mediated by miR-20a-5p mimic alone or miR-20a-5p
mimic plus pcDNA3.1 control (Figures 6F-6H). The data indicate that the changes of LINCO1518,
miR-20a-5p or E2F1 level can impact IL-17-induced cell proliferation by indirect or direct manner.
Next, to further determine the upstream or downstream relationship between E2F1 and LINC01518
or miR-20a-5p, we respectively transfected pcDNA3.1, pcDNA3.1/E2F1 into H1299 cells for 48 h,
or transfected shCTR or shE2F1 into the cells for 48 h followed by IL-17 for 3 h. The results
exhibited that after E2F1 overexpression, the level of LINCO01518 and miR-20a-5p did not
obviously alter, but in the cells with shCTR+IL-17 or shE2F1 + IL-17 treatment, the level of
LINCO01518 was increased. Additionally, the level of miR-20a-5p was still decreased, while level of
LINCO01518 and miR-20a-5p between the two groups (namely shCTR+IL-17 and shE2F+IL-17)
had no significant difference (Figure 61). These data confirm that E2F1 is a downstream molecule
of LINCO01518 and miR-20a-5p mn IL-17-stimulated H1299 cells.

LINCO01518 can promote tumor growth, cell proliferation and E2F1 expression of in mouse
xenograft model. To evaluate the potential roles of LINCO01518 in vivo, we subcutaneously
injected H1299 cells that had been stably infected with Lv-empty, Lv-LINC01518, Lv-shCTR, Lv-
shLINCO01518 followed by IL-17 incubation into BALB/c nude mice to establish xenograft model.
The groups were as follows: Lv-empty, Lv-LINCOI518, Lv-shCTR+IL-17 and Lv-
shLINCO1518+IL-17 groups. After 28 d, the volume and weight of the tumors from Lv-LINC01518
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or Lv-shLINCO1518+IL-17 group were correspondingly much larger or smaller compared to Lv-
empty or Lv-shCTR+IL-17 group (Figures 7A-7C). Moreover, the markedly higher or lower Ki67
cells in the tumor tissue sections by IHC were seen in Lv-LINC01518 or Lv-shLINCO1518+IL-17
group compared to Lv-empty or Lv-shCTR+IL-17 group (Figure 7D). Meanwhile, the upregulating
LINCO1518, E2F1 and reducing miR-20a-5p, as well as decreasing LINCO01518, E2F1 and
increasing miR-20a-5p of the tumor tissues in Lv-LINCO01518 or Lv-shLINCO01518+IL-17 was also
confrmed by qPCR and WB assays (Figures 7E-7G).

Discussion

LncRNAs have been widely identified and researched in diverse types of cancers, including
NSCLC [11-20]. Our former studies have confirmed that the progression of NSCLC partly
contributes to IL-17 overexpression, and the increased IL-17 in the cancer tissues can promote the
proliferation and invasion of NSCLC cells [8-10]. In the present study, we first screened and
validated the change of IncRN A expression in NSCLC cells (H1299 and PC9) stimulated with IL-
17 and found that many IncRNAs were markedly upregulated. Among these elevated IncRN As,
LINCO1518 exhibited higher level via IL-17 binding to IL-17RA on H1299 and PC9 cells.
Meantime, we further overexpressed or silenced LINC01518 gene in the two cells and proved that
LINCO01518 upregulation or downregulation could correspondingly increase or decrease the
proliferation of HI299 and PC9 cells. These findings suggest that LINC01518 upregulation upon
IL-17 promotes NSCLC cell proliferation.

Previous documents have showed that LINCO1518 has different roles in human diseases and
cancers [22, 29]. For example, Kong N and his colleagues [22] have reported that LINC01518 can
regulate the proliferation and migration in TGF-B1-treated human tenon capsule fibroblast cells
through affecting hsa-miRNA-216b-5p, and Zhang D et al [29] have proposed that LINCO1518
knockdown can weaken the tumorigenicity by suppression PIK3KCA/Akt pathway in OSCC.
However, up to date, the role and mechanism of LINCO01518 in IL-17-induced NSCLC cell
proliferation remain largely unrecognized.

Several researches have noted that the function of IncRNAs is associated with its localization in
cellular nucleus or cytoplasm [11, 34]. The IncRNAs in cytoplasm can act as sponge for certain
miRN As to impact cell behaviors, such as proliferation and migration [27-31]. Based on these
reports, in this study, we examined LINCO1518 localization and demonstrated that IL-17-
upregulated LINC01518 was mostly located in the cytoplasm of H1299 and PC9 cells. Considering
that many IncRNAs can negatively modulate some miRNAs, we thus used several databases to

predict the miRNA that could combine with LINCO1518. Thereafter, further experiments exhibited
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that miR-20a-5p could directly interact with LINC01518, and its expression could be retrained by
LINCO01518 upregulation, indicating that LINC01518 can be as a sponge depressing miR-20a-5p
mnduction in NSCLC cells exposed to IL-17.

In the progression of human diseases, miR-20a-5p expression can be decreased by competitively
binding to IncRNA to influence the cellular functions [30, 31, 35, 36]. For instance, IncRNA
FALEC can augment the cell proliferation, migration and drug resistance of cholangiocarcinoma
through miR-20a-5p/SHOC?2 axis [30], and IncRNA GALML3-AS1 suppresses papillary thyroid
cancer via sponging miR-20a-5p/RBM38 [35]. Additionally, IncRN A HAGLR can also accelerate
gastric cancer progression by affecting miR-20a-5p/E2F1 [36]. In our experiment, we found that
miR-20a-5p expression was remarkably downregulated in H1299 cells stimulated by IL-17, and
LINCO01518 overexpression inhibited miR-20a-5p, and LINC01518 knockdown restored miR-20a-
S5p expression. Further investigation exhibited that LINC01518 could competitively combine with
the corresponding sequence of miR-20a-5p suppressing miR-20a-5p production, which aggravated
IL-17-triggered cell proliferation, while LINC01518 and miR-20a-5p co-overexpression, the H1299
cell proliferation was markedly lower compared with LINCO01518 overexpression alone. These data
implicate that LINCO1518 can really enhance NSCLC cell proliferation via sponging miR-20a-5p.
As we have known, the regulatory axis of IncRNA-miRNA-mRNA contributes partly to the
tumorigenesis and progression of various cancers [37-39]. Meng et al. [38] have demonstrated that
LINCO00461 can boost the expression of transcription factor E2F1 through sponging miR-4478, and
LINC00461/miR-4478/E2F1 feedback loop can advance NSCLC cell proliferation and migration.
In addition, Gobbi et al. [39] have reported that IncRNA TAZ-AS202 also promotes NSCLC
progression via increasing E2F1, and Huang et al. [40] have confirmed that E2F1 can cause cancer
malignant behaviors by regulating cell cycle, which is related to the crosstalk between IncRNA and
E2F1. Thereby, in the study, we used several databases to predict the target gene of miR-20a-5p and
performed next tests, and further results uncovered that IL-17 stimulation or miR-20a-5p inhibition
in H1299 cells could significantly upregulate E2F1 level, and LINCO1518 overexpression was
accompanied with E2F1 increase. Meanwhile, E2F1 gene overexpression or knockdown obviously
raised or reduced IL-17-induced H1299 cell proliferation, but E2F1 expression increase or decrease
did not affect LINCO1518 and miR-20a-5p induction mediated by IL-17. Notably, E2F1
overexpression could partially restore H1299 cell proliferation, which was inhibited by miR-20a-5p,
indicating that E2F1 is a downstream factor of LINC01518 and miR-20a-5p in IL-17-stimulated
H1299 cells. Additionally, the in vivo experiments of mouse xenograft tumor also proved that
LINCO01518 upregulation could promote tumor growth, cell proliferation, miR-20a-5p inhibition,

and E2F1 expression.
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To summarize, the study showed that IL-17 exposure to NSCLC cells could not only upregulate
LINCO1518 or E2F1 and downregulate miR-20a-5p expression, but also promote the cell
proliferation via binding to IL-17RA. Mechanistically, IL-17-upregulated LINC01518 was mainly
localized in the cytoplasm, and as a molecular sponge, LINC01518 could inhibit miR-20a-5p
production and elevate E2F1 level via combining with miR-20a-5p, leading to incresing H1299 cell
proliferation upon IL-17 (Figure 7H). Overall, these findings from the experiments in vitro and in
vivo discover that IL-17-triggered NSCLC cell proliferation needs the formation of
LINCO01518/miR-20a-5p/E2F1 axis, which offers a new insight to the pathogenesis of NSCLC cell
proliferation induced by IL-17 and several potential targets for NSCLC therapy.
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Figure Legends

Figure 1. The change of IL-17-induced H1299 and PC9 cell proliferation after IL-17RA silence. A)
IL-17RA expression in the cells transfected with silL-17RA or siCTR for 48 h was detected by WB.
B, C) The levels of cell proliferation transfected with silL.-17RA plus IL-17 stimulation for 48 h and
72 h were measured by CCKS8 (B) or EdU (C) assay (Magnification: x200). D) The cell colony
numbers in the cells transfected with silL-17RA plus IL-17 treatment for 8 d were examined by
colony formation assay. Data were displayed as means+SE (n=3), **p < 0.01 vs. siCTR; 44p <
0.01 vs. siCTR+IL-17.

Figure 2. LINCO01518 expression after silencing IL-17RA, TANRIC or InCAR database analysis,
and LINCO01518 licolization, as well as LINC01518 role in cell proliferation. A) The expression of
IL-17RA in H1299 (up) and PC9 (down) cells transfected with pIRES2-EGFP or pIRES2-IL-17RA
was determined by WB. B) The RNA of LINCO1518 in H1299 and PC9 cells transfected with
siCTR, silL-17RA, pIRES2-EGFP or pIRES2-IL-17RA for 48 hplus IL-17 for 3 h was detected by
qPCR, **p < 0.01 vs. siCTR+pIRES2-EGFP; 4p < 0.05, #4p < 0.01 vs. siCTR+pIRES2-
EGFP+IL-17. C) The level of LINC01518 expression was analyzed by TANRIC database, *p <
0.05 vs. normal control. D) The correlation between LINCO01518 expression and NSCLC patient’s
prognosis was analyzed by InNCAR database. E) The cytoplasmic and nuclear levels of LINC01518
after IL-17 stimulation for 3 h were examined by qPCR (B-actin as cytoplasmic and U6 as nuclear
control). F) LINCO1518 localization in H1299 and PC9 cells was determined by FISH (18S as

cytoplasmic and U6 as nuclear control). Magnification x 400. G) The percentage levels of
17
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LINCO1518 in cytoplasm and nucleus in H1299 and PC9 cells from FISH experiments (F). H-J)
The proliferation of H1299 cells respectively transfected with pcDNA3.1, pcDNA3.1/LINC01518
for 48 h, or shCTR, shLINCO01518 for 48 h followed by IL-17 48 h or 8 d were detected by CCKS8

(H), EdU (I, Magnification X200) or colony formation (J) assays. Data were presented as means+SE
(n=3), **p < 0.01 vs. pcDNA3.1, #4p<0.01 vs. shCTR, "p<0.01 vs. Sk\CTR+IL-17

Figure 3. Idenfication of LINC01518 binding to miRNA, and effects of IL-17 stimulation and
LINCO01518 overexpression or knockdown on miR-20a-5p inducton. A) The potential miRNAs that
can bind to LINCO01518 were predicted by LncBase, miRanda and RNA22 databases. B) Sketch
map of LINCO1518 combined with miR-20a-5p site that was predicted by RNAhybrid database. C,
D) MiR-20a-5p level in H1299 cells transfected miR-20a-5p mimic (C) or miR-20a-5p inhibitor (D)
for 48 h was detected by qPCR, **p < 0.01 vs. NC mimic or NC inhibitor. F) Schematic diagram of
the predicted binding between LINCO01518 and miR-20a-5p. F) Partial sequencing results of
LINCO1518-WT and LINCO01518-Mut. G) The luciferase activity was evaluated by dual- luciferase
reporter assay after H1299 cells co-transfected with LINCO1518-WT or LINCO01518-Mut along
with NC mimic or miR-20a-5p mimic for 48 h, **p < 0.01 vs. NC mimic. H, I) The expression of
miR-20a-5p was examined by qPCR after H1299 cells stimulated with IL-17 (50 ng/ml) for 1 h, 2 h,
3 h, 6 h. (H), or transfected with pcDNA3.1 or pcDNA3.1/LINCO01518 for 48 h, or shCTR and
shLINCO01518 for 48 h plus IL-17 for 3 h (I). All data were shown as meanstSE (n=3), **p < 0.01
vs. 0 h or pcDNA3.1, 44p <0.01 vs. ShCTR, *p<0.01 vs. ShCTR+IL-17

Figure 4. Effects of miR-20a-5p expression or inhibition and LINC01518 plus miR-20a-5p co-
expression on HI1299 cell proliferation. A-C) H1299 cells were respectively transfected with NC
mimic, miR-20a-5p mimic, NC inhibitor and miR-20a-5p inhibitor for 48 h or 8 d, the cell
proliferation level and colony number were checked by CCKS8 (A), EAU (B, Magnification x 200)
and colony formation (C) assays, **p < 0.01 vs. NC mimic, *p < 0.05, #4p < 0.01 vs. NC inhibitor.
D-F) H1299 cells were transfected with pcDNA3.1, pcDNA3.1/LINCO01518, or co-transfected with
pcDNA3.1/LINCO01518 plus NC mimic, or miR-20a-5p mimic for 48 h or 8 d, the cell proliferation
and colony number were measured by CCKS8 (D), EdU (E, Magnification x200) and colony
formation (F) tests. Data were presented as means+SE (n=3), **p < 0.01 vs. pcDNA3.1, 44p <0.01
vs. pcDNA3.1/LINC01518+NC mimic

Figure 5. Prediction and identification of target gene that can bind to miR-20a-5p, and the change
of IL-17-induced E2F1 as well as effects of miR-20a-5p expression on E2F1 production. A) The
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predicted potential target genes that can bind to miR-20a-5p and their intersection by StarBase,
miRDB, mirDIP and TarBase databases were showed by Venn diagram. B) The expression levels of
E2F1, ARHGAP12, TSG101, CDKNI1A in 483 NSCLC tissues and 347 paracancer tissues were
analyzed by GEPIA database. C) The correlation between the expression of E2F1, ARHGAPI12,
TSG101 or CDKNIA and overall survival of 1925 NSCLC patients were analyzed by Kaplan-
Meier Plotter database. D, E) The mRNA (D) and protein (E) levels of E2F1, ARHGAP12, TSG101
and CDKNI1A in H1299 cells transfected with NC mimic or miR-20a-5p mimic for 48 h were
detected by qPCR or WB. **p < 0.01 vs. NC mimic. F) The binding site of miR-20a-5p to E2F1
was showed by StarBase database. G) The expression of E2F1 in H1299 cells treated with 1L-17
(50 ng/ml) for 1 h,2 h,3 h, 6 hand 12 h was examined by WB, *p < 0.05, **p <0.01 vs. 0 h. H, I)
The mRNA (H) and protein (I) of E2F1 were measured by qPCR and WB in H1299 cells
transfected with NC mimic, miR-20a-5p mimic, or NC inhibitor, miR-20a-5p inhibitor for 48 h.
Data were shown as meanstSE (n = 3), **p <0.01 vs. NC mimic, ##p<0.01 vs. NC inhibitor

Figure 6. Effects of expressed and silenced LINCO01518 or E2F1 gene on E2F1 induction or cell
proliferation and LINC01518 or miR-20a-5p expression. A, B) H1299 cells were transfected with
pcDNA3.1, pcDNA3.1/LINCO01518 for 48 h or shCTR, shLINCO01518 for 48 h plus IL-17 for 3 h,
the E2F1 mRNA (A) and protein (B) were examined by qPCR and WB, **p < 0.01 vs. pcDNA3.1,
A4p < 0.01 vs. shCTR, ™p < 0.01 vs. shCTR+IL-17. C-E) H1299 cells were transfected with
pcDNA3.1, pcDNA3.1/E2F1 for 48 h or shCTR, shE2F1 for 48 h followed by IL-17 for 48 hor 8 d,
the cell proliferation and colony number were estimated by CCK8 (C), EAU (D) and colony
formation (E) assays, **p < 0.01 vs. pcDNA3.1, #4p < 0.01 vs. shCTR, *p < 0.01 vs. sShC TR+IL-
17. F-H) H1299 cells were transfected with NC mimic, miR-20a-5p mimic, or co-transfected with
miR-20a-5p mimic, pcDNA3.1 or pcDNA3.1/E2F1 for 48 h or 8 d, the cell proliferation and colony
number were observed by the same tests, **p < 0.01 vs. NC mimic, **p < 0.01 vs. miR-20a-5p
mimict+pcDNA3.1. I) H1299 cells were transfected with pcDNA3.1, pcDNA3.1/E2F1 for 48 h or
shCTR, shE2F1 for 48 hplus IL-17 for 3 h, the RNA of LINC01518 and miR-20a-5p was measured
by qPCR, **p < 0.01 vs. pcDNA3.1, #4p < 0.01 vs. shCTR. The photograph from EdU
(Magnification x200) and colony formation assay was showed, and data exhibited as means+SE
(n=3).

Figure 7. LINCO1518 can enhance mouse xenograft tumor growth, cell proliferation and relative
parameter change. A) Photographs of excised tumors from BALB/c node mice (5/group) were
showed in Lv-empty, Lv-LINCO1518, Lv-shCTR+IL-17 groups, Lv-shLINCO01518+IL-17. B, C)
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Average tumor volume and weight of tumors in each group. D) Number of Ki67 cells in tumor
tissue sections in each group was displayed by IHC (scale bars=100 um). E, F) The RNA level of
LINCO01518 and miR-20a-5p in tumor tissues was measured by qPCR. G) The protenin expression
of E2F1 in tumor tissues was detected by WB. *p < 0.05, **p < 0.01 vs. Lv-empty, *p <0.05, 44p
< 0.01 vs. shCTR+IL-17, and the data presented as means+SE (n=5). H) A putative scheme of the
mechanism about IL-17-induced NSCLC cell proliferation. LINC01518 in HI299 cytoplasm is
upregulated by IL-17 binding to IL-17RA. In the process, elevated LINC01518 as a ceRNA can
inhibit miR-20a-5p expression by sponging it, enhancing cell proliferation via downregulated miR-
20a-5p and secondary increased E2F1. These findings reveal that LINC01518/miR-20a-5p/E2F1
axis contributes to IL-17-induced H1299 cell proliferation.
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