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SIRT1 silencing ameliorates
malignancy of non-small cell lung
cancer via activating FOXO1

Jiawei Chen3, Kebin Chen?3, Shuai Zhang'** & Xiaopeng Huang'**

Non-small cell lung cancer (NSCLC), being the most prevalent and lethal malignancy affecting the
lungs, poses a significant threat to human health. This research aims at illustrating the precise

role and related mechanisms of silent information regulator type-1 (SIRT1) in NSCLC progression.

The expression pattern of SIRT1 in NSCLC cell lines was examined using quantitative real-time
polymerase chain reaction and western blotting. Functional assays in NSCLC cell lines validated

the biological capabilities of SIRT1 on malignant phenotypes, and its impact on tumorigenicity was
further evaluated in vivo. In addition, the FOXO1 inhibitor AS1842856 was applied to verify the role of
SIRT1 on FOXO pathway in vitro. SIRT1 expression was prominently elevated in NSCLC cell lines. The
depletion of SIRT1 retarded the capabilities of proliferation, migration and invasion, while enhancing
apoptosis in NSCLC cells. Furthermore, SIRT1 silencing restricted the tumorigenesis of NSCLC in vivo.
Additionally, AS1842856 treatment ameliorated the inhibitory effect of SIRT1 deficiency on malignant
phenotypes in NSCLC cells. SIRT1 deletion exerted an anti-oncogenic role in NSCLC via activation of
FOXO1.
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Non-small cell lung cancer (NSCLC) accounts for 85% of lung cancer cases globally,posing high morbidity and
mortality that has become a pressing societal concern®?. Surgical resection, platinum-based doublet chemo-
therapy, and some targeted molecular therapies have been established as the conventional approaches for NSCLC,
exhibiting advancements in recent years’. However, the outcomes of NSCLC patients remain unsatisfactory due
to the limited treatment options, as reflected in the disproportionately poor overall prognosis, high recurrence
rates, and the short survival time>*. Therefore, it is of paramount importance to clarify the etiopathogenesis
against NSCLC development and pinpoint more novel prospective therapeutic targets for NSCLC, which may
help provide more personalized treatment options for patients with NSCLC.

Silent information regulator type-1 (SIRT1), a histone deacetylase belonging to the sirtuin family, is highly
expressed in a wide spectrum of tumors, rendering it a promising therapeutic candidate target for cancer
treatment>®. For instance, SIRT1 stimulates the proliferation and metastasis of colorectal cancer cells via the
p53/miR-101/KPNA3 axis’. SIRT1 modulates the CD24/Siglec-10 pathway to facilitate tumorigenesis in ovar-
ian cancer cells®. Moreover, SNHG10/miR-543/SIRT1 axis plays as a suppressive role in the proliferation of
NSCLC cells’. In addition, hsa-miR-217 targeting SIRT1/P53/KAI1 signaling restrains the tumorigenic capacity
of NSCLC cells'®. However, the comprehensive understanding of the molecular mechanisms underlying SIRT1
in regulation of NSCLC remains incomplete, necessitating further in-depth research.

Forkhead box O (FOXO) family consisting of four conserved transcription factors, oversees various biological
processes, such as metabolism and stem cell maintenance'. Increasing vast evidence suggests that the FOXO
family members are implicated in modulating cancer growth and metastasis by targeting multiple molecules'.
For instance, SETD2 deletion has been found to regulate SIRT1/FOXO pathway, thereby facilitating gastric
tumorigenesis'®. SIRT1 possibly co-operating with FOXO proteins affects the metastasis potential of breast
cancer'. SIRT1 inactivation can promote apoptosis by activating FOXO1 or p53 acetylation in lung cancer cells".
However, the correlation between SIRT1 and FOXOs in NSCLC tumorigenesis have not been elucidated to date.

Currently, the function of SIRT1 and the detailed mechanisms linked to NSCLC malignancy remain incom-
pletely delineated. The novelty of this study lies in unveiling SIRT1 silencing retarded the tumorigenesis of
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NSCLC in vivo. Meanwhile, SIRT1 knockdown restrained the capabilities of proliferation, migration, and inva-
sion, and augmented apoptosis in NSCLC cells, which was at least partially mediated by targeting FOXO1.

Materials and methods

Cell culture, transfection and treatment

The human bronchial epithelial cells (BEAS-2B cells) and NSCLC cell lines (A549, H1299, and Calu-1) were pro-
cured from iCell (Shanghai, China). These cells were cultivated in Dulbecco’s Modified Eagle Medium (DMEM,
Hyclone, Logan, UT, USA) containing 10% fetal bovine serum (FBS, Hyclone), 100 U/mL penicillin, and 100 pg/
mL streptomycin (Hyclone) at 37 °C supplied with 5% CO, humidification.

To achieve SIRT1 knockdown in A549 and H1299 cells, transfection with SIRT1 siRNAs was performed.
Briefly, A549 and H1299 cells were planted in 6-well plates until reaching approximately 70-80% confluency
per well. Then they were transfected with 50 nM SIRT1 suppressor siRNA or a negative control (si-NC) using
Lipofectamine 3000 (Invitrogen, Carlsbad, CA, USA). The transfection efficacy was assessed after48h of incuba-
tion. The siRNA sequences were synthesized by GenePharma (Shanghai, China) with displayed in Supplementary
Table 1. In addition, H1299 cells were treated with FOXO1 inhibitor AS1842856 (1 pM, Calbiochem, Danvers,
MA, USA) for further analysis.

Quantitative real-time polymerase chain reaction (QRT-PCR)

The Trizol reagent (Invitrogen, Carlsbad, CA, USA) was used for extracting total RNA from NSCLC cell lines,
followed by reversely transcribed into cDNA with PrimeScript RT Reagent kit (TaKaRa, Otsu, Japan). Afterwards,
qRT-PCR analysis was conducted to determine the mRNA expression levels on the ABI7500 quantitative PCR
instrument (Thermo Fisher Scientific, Waltham, MA, USA). The specific primer sequences used are provided in
Supplementary Table 1. A comparative 2722 method was applied to quantify in relative expression of different
samples with GAPDH acted as the reference.

Western blot analysis

Total protein from cells was extracted, quantified, separated, and subsequently electroblotted onto polyvinylidene
fluoride membranes. The membranes were then blocked with 5% skimmed milk for 2 h. After that, they were
incubated at 4 °C overnight with primary antibodies against SIRT1 (ab189494, 1:1000, abcam, Cambridge, UK),
FOXO1 (ab131339, 1:1000, abcam), and GAPDH (5174, 1:1000, Cell Signaling Technology, Danvers, MA, USA).
Following incubation with HRP-conjugated secondary antibodies, the immunoblots were visualized utilizing
imager system (Bio-Rad, Hercules, CA, USA) with GAPDH served as an endogenous control, and the intensity
of the western bands was quantified by Image] software (V1.8.0.112, NIH, Madison, WI, USA).

Cell counting kit- 8 (CCK-8) assay

Briefly, the cells (1 x 10° cells/well) were seeded onto a 96-well plate and cultured in complete DMEM medium
for 0, 24, 48, 72 and 96 h at 37 °C incubator, then CCK-8 working solution (Beyotime, Shanghai, China) was
added to incubate the cells for additional 2 h. The absorbance at the wavelength of 450 nm was detected with a
microplate reader (VLO000DO, Thermo Fisher Scientific).

EdU assay

Briefly, cells (1 x 10° cells/well) were seeded in 24-well plates until the cells reached 70-80% confluence, and then
20 uM of 5-ethynyl-2’-deoxyuridine (EdU) working solution (Beyotime) were added to each well. Subsequently,
the labelled cells were fixed, permeabilized, and exposed to 4, 6-diamidino-2-phenylindole (DAPI) solution
for staining the nuclei. Finally, the EdU-positive cells were observed under a fluorescence microscope (Leica
Microsystems GmbH, Wetzlar, Germany).

Flow cytometry analysis

The cells were grown in 6-well plates at a density of 5 x 10° cells per well and maintained at 37 °C for 24 h. After
different treatment, the cells were collected, washed, and resuspended in a binding buffer, followed by stain-
ing with 5 pL AnnexinV-FITC/PI (Beyotime) for 15 min in the dark. Finally, apoptosis was measured by flow
cytometry (BD Biosciences, San Jose, CA, USA).

Wound healing assay

To validate cell migration using the wound-healing assay, A549 and H1299 cells were seeded (5 x 10°/well) in
6-well plates until the forming a confluent monolayer. A mechanical scratch was generated with a pipette tip in
the cell layer, and the cells were then cultivated in serum-free medium for 24 h at 37 °C. Images of the wound
were captured at both 0 and 24 h using microscopy (Olympus). Finally, the migration distance was determined
with Image]J software, and migration rate was calculated based on the following formula: migration rate=(0 h
scratch width — 24 h scratch width)/ (0 h scratch width) x 100%.

Transwell assay

The NSCLC cells (2 x 10* cells) suspended in serum-free DMEM medium were seeded into the upper chamber,
which had been pre-coated with Matrigel (BD Biosciences, San Jose, CA). Meanwhile, the lower chamber was
filled with medium containing 20% FBS, serving as a chemoattractant. After incubation for 24 h at 37 °C, the
non-invading cells on the upper surface of the filter were gently wiped off with cotton swabs. Cells that attached
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to the underside of well were then fixed in 4% paraformaldehyde, dyed with 0.2% crystal violet and counted
using microscopy (Olympus).

Bioinformatics analysis

The intersecting genes between genes related to NSCLC and genes co-expressed with SIRT1 were screened using
the GeneCards (https://www.genecards.org/) and CoxPresdb (https://coxpresdb.jp/) databases. Subsequently, the
Kyoto Encyclopedia of Genes and Genome (KEGG) pathway enrichment analysis was carried out on the Database
for Annotation, Visualization and Integrated Discovery (DAVID, https://david.ncifcrf.gov/summary.jsp) tool'¢-8.

In vivo investigations

Silencing of SIRT1 (lv-SIRT1) and negative controls (Iv-NC) were constructed through the lentivirus-based
vectors by GenePharma (Shanghai, China). A total of twelve male BALB/c nude mice (6-8 week-old, weigh-
ing 18-20 g) were purchased from SPF Biotechnology Co., Ltd. (Beijing, China) and randomly allocated into
two groups: Iv-NC and Iv-SIRT1 (n=6 per group). The A549 cells (2 x 10°) transfected with either Iv-NC or
lv-SIRT1 were subcutaneously injected into the right armpit of each mice to establish an NSCLC tumor model.
The tumor size of the mice was recorded every 7 days with computed using the formula: V = (length x width?)/2.
On the 28th day after transplantation, all the mice were euthanized through inhalation of isoflurane (Rayward,
Shenzhen, China) for 2-3 min. The complete tumors were excised and weighted. All the experimental protocols
were approved by the Animal Care and Use Committee of Hainan General Hospital, Hainan Affiliated Hospital
of Hainan Medical University (approval number: No. 2021-265).

Hematoxylin and eosin (HE) staining

The tissues were fixed in 4% paraformaldehyde solution, followed by gradient dehydration, paraffin-embedded
procedures, and then cut into slices. After the slices were dewaxed with xylene, the sections were stained with
hematoxylin and counterstained with eosin solution, then were sealed with neutral gum. Finally, the images were
captured under a microscope (Olympus).

Immunohistochemistry (IHC)

Briefly, tumor tissues were fixed, embedded in paraffin, and sliced into 4 pm sections. Afterwards, the paraffin-
embedded specimens underwent deparaffinization and rehydration and then were heated in citrate buffer. After
inactivation with 3% hydrogen peroxide, the tissue slides were incubated overnight at 4 °C with antibodies against
Ki67 (ab15580, 1:1000, abcam), SIRT1 (ab189494, 1:500, abcam) and FOXO1 (ab131339, 1:100, abcam), then
dyed with the 3, 3’-diaminobenzidine solution (DAB, zli-9018; zsbio, Beijing, China), re-stained with hematoxy-
lin, and sealed. Finally, the sections were photographed under microscopy (Olympu).

Statistical analysis
Each experiment was carried out at least three independent replicates and the quantitative data were represented
as the mean + standard deviation using GraphPad Prism 9.0 (GraphPad Software Inc., San Diego, CA, USA).
Student’s t-test was applied to evaluate differences between the two groups, while one-way ANOVA, coupled
with Tukey’s test, was used for analyzing differences among multiple groups. A p value <0.05 was considered as
statistical significance.

Ethics approval and consent to participate

The experiments conformed to the Guide for the Care and Use of Laboratory Animals.Animal study has been
approved by the Animal Ethics Committee of Hainan 14 General Hospital, Hainan Affiliated Hospital of Hainan
Medical University (No. 2021-265). All methods are reported in accordance with ARRIVE guidelines.

Results

SIRTa silencing suppresses proliferation and promotes apoptosis of NSCLC cells

To explore the expression pattern of SIRT1, we initially evaluated its expression in BEAS-2B and NSCLC cell
lines. Compared with BEAS-2B cells, the expression of SIRT1 was remarkably elevated at both mRNA and protein
levels in A549, H1299, and Calu-1 cells (Fig. 1A). SIRT1 knockdown was achieved by transfection with SIRT1
siRNAs, resulting in a noticeable reduction in SIRT1 expression in both A549 and H1299 cells, as compared to the
si-NC group, then si-SIRT1-1 and si-SIRT1-2 were selected for further experiments (Fig. 1B). SIRT1 knockdown
significantly suppressed the viability and proliferation ability of both A549 and H1299 cells compared to the
si-NC group (Fig. 1C-D). Furthermore, the number of apoptotic cells was significantly increased in the si-SIRT1s
group (Fig. 1E). Collectively, SIRT1 deletion could suppress proliferation and augment apoptosis in NSCLC cells.

SIRT1 knockdown blocks the migration and invasion of NSCLC cells

We next checked the impact of SIRT1 knockdown on the migration and invasion abilities of NSCLC cells. The
results revealed that SIRT1 deficiency led to inhibition of migratory capabilities of both A549 and H1299 cells
(Fig. 2A). Moreover, SIRT1 silencing led to a marked reduction in the invasive processes of NSCLC cells (Fig. 2B).
These results indicated that SIRT1 downregulation restrained migrating and invading capabilities of NSCLC cells.

Downregulation of SIRT1 attenuates tumorigenicity of NSCLC in vivo
For further exploring the impact of SIRT1 on tumor growth, a tumorigenesis model was established. The mice
in Iv-SIRT1 group, exhibited lighter tumor weight and smaller tumor volume compared to those in Iv-NC group
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Fig. 1. SIRT1 silencing suppresses proliferation and promotes apoptosis of NSCLC cells. (A) The expression of
SIRT1 at mRNA and protein levels in A549, H1299, and Calu-1 cells. (B) The silencing efficiency of SIRT1 was
determined using qQRT-PCR and western blot technique. (C) The CCK-8 assay was used to measure the viability
of A549 and H1299 cells in the si-NC and si-SIRT1s groups. (D) The proliferation of A549 and H1299 cells in
the si-NC and si-SIRT 1s groups was evaluated using the EAU assay. (E) Apoptosis of NSCLC cells in each group
was detected by flow cytometry. “p<0.01 vs. si-NC.
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Fig. 2. SIRT1 knockdown blocks the migration and invasion of NSCLC cells. (A) Wound-healing assay was
conducted to detect cell migration in NSCLC cell lines characterized by knockdown of SIRT1. Scale bar:

100 pm. (B) To assess the effect of SIRT1 silencing on NSCLC cell invasion, the transwell assay was conducted.
Scale bar: 100 um. “p<0.01 vs. si-NC.
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Fig. 3. Downregulation of SIRT1 attenuates tumorigenicity of NSCLC in vivo. (A) Representative image of the
tumors harvested from the lv-NC and Iv-SIRT1 group (n=6). (B) Tumor weight was compared between two
groups. The tumor volume growth curves of each group were determined. (C) HE staining was used to detect
the pathological changes in tumors. Amplification: 400 X, scale bar: 20 um. (D) IHC images of Ki-67 in each
group. Amplification: 400 x, scale bar: 20 um. (E) IHC staining of SIRT1 expression in tumor tissues of Iv-NC
and Iv-SIRT1 groups. Amplification: 400 x, scale bar: 20 um. (F) IHC staining of FOXOlexpression in tumor
tissues of Iv-NC and Iv-SIRT1 groups. Amplification: 400 X, scale bar: 20 um. “p<0.01 vs. lv-NC.

Scientific Reports |  (2024) 14:19948 | https://doi.org/10.1038/541598-024-70970-x nature portfolio



A

Related genes of NSCLC

FOXO1

GAPDH

Relative mRNA expression
of FOX03

5371

www.nature.com/scientificreports/

(Fig. 3A-B). Besides, downregulation of SIRT1 remarkably reduced tumor malignancy (Fig. 3C). In addition, the
number of the Ki-67 and SIRT1 positive cells was decreased in SIRT1-silenced tissues by immunohistochemistry
(Fig. 3D-E). Taken together, SIRT1 depletion could significantly attenuate tumorigenicity of NSCLC in vivo.

Inhibition of SIRT1 is correlated with FOXO pathway activation in NSCLC cells

To further dissect the potential pathway mediated by SIRT1 in the development of NSCLC, we applied database
GeneCards and Coxpresdb to screen intersected genes between genes related to NSCLC and co-expressed genes
with SIRT1, and 299 genes were extracted (Fig. 4A). Subsequently, the KEGG enrichment analysis illustrated
that these overlapping genes were primarily participated in the FOXO signaling pathway, TGF-f pathway, and
Hippo pathway (Fig. 4B). We then further focused on the effect of SIRT1 on the FOXO signaling pathway.
The expression of FOXO1 in SIRT1-silenced tumor tissues and NSCLC cells was remarkably elevated (Fig. 3E,
Fig. 4C). Furthermore, the mRNA expression level of FOXO3 was increased in A549 and H1299 cells after
SIRT1 silencing (Fig. 4D). These data implied that SIRT1 deletion may be involved in regulating the expression
of molecules related to FOXO pathway.

SIRT1 deletion restrains the malignant phenotypes of NSCLC cells by targeting FOXO1

To further determine whether SIRT1 deletion restrained the malignant phenotypes of NSCLC cells (H1299 cells)
by targeting FOXO1, FOXO1 inhibitor AS1842856, was employed. Treatment with AS1842856 reversed the
increase in FOXO1 mRNA expression in H1299 cells after SIRT1 silencing (Fig. 5A). Additionally, AS1842856
attenuated the inhibitory effect of SIRT1 silencing on cell viability and proliferation capacity (Fig. 5B-C). Fur-
thermore, the rate of apoptosis was lower in the si-SIRT1+ AS1842856 group than that in the si-SIRT1 group
(Fig. 5D). In addition, suppression of SIRT1 in migration and invasion could be blocked by AS1842856 treatment
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Fig. 4. Inhibition of SIRT1 is correlated with FOXO pathway activation in NSCLC cells. (A) Venn diagram

of SIRT1 co-expressed genes and NSCLC-associated genes. (B) KEGG functional enrichment analysis of
intersected genes. (C) FOXO1 protein expression of each group in A549 and H1299 cells were detected by
western blot. (D) FOXO3 mRNA expression of each group in A549 and H1299 cells were determined. “p <0.01
vs. si-NC.
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Fig. 5. SIRT1 deletion restrains the malignant phenotypes of NSCLC cells via FOXO pathway. (A) The
expression levels of FOXO1 in H1299 cells after SIRT1 interference and subsequent AS1842856 treatment were
checked by qRT-PCR. (B) The viability of H1299 cells after different treatment was measured by CCK-8. (C)
EDU assay for the assessment of the cell proliferation in H1299 cells after different treatment. (D) The apoptosis
of NSCLC cells in each group was assessed through flow cytometry. (E) The migration of NSCLC cells in each
group was measured using the wound healing assay. Scale bar: 100 um. (F) The invasion ability of NSCLC

cells stably in each group was detected by transwell assay. Scale bar: 100 um. “p<0.01 vs. si-NC; *p<0.01 vs.
si-SIRTT.

(Fig. 5E-F). Thus, these results revealed that SIRT1 deletion attenuated malignant phenotypes in NSCLC cells
by targeting FOXOL1.
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Discussion

NSCLC is the most prevalent and lethal type of lung cancer with a high metastatic spread rate but limited treat-
ment options that has posed a severe threat to human health'**. Hence, further elucidating the crucial mecha-
nisms involved in the pathogenesis of NSCLC and digging out more appropriate perspective targets is crucial
for effective NSCLC treatment. In this study, our results demonstrate that SIRT1 silencing attenuated malignant
phenotypes of NSCLC cell lines and imped tumorigenesis in vivo, which were mediated by the mechanism
involved in activating FOXO1.

SIRT1, an essential regulator, is participated in modulating apoptosis, proliferation, aging, and
carcinogenesis®!. Previous studies have shown that downregulation of SIRT1 can target p53 to suppress ferrop-
tosis, thereby facilitating the growth of gastric cancer cells*”. Besides, SIRT1 silencing is able to aggravate cell
death in glioma®. Furthermore, SIRT1 deficiency has the ability to restrain malignant phenotypes in aggressive
colorectal cancer cells and also to repress colorectal cancer metastasis in vivo*%. SIRT1 depletion also exhibits the
inhibitory effects on capabilities of proliferation and colony formation of T-cell acute lymphoblastic leukemia
cells, and can prolong the survival time of T-cell acute lymphoblastic leukemia model mice?. In addition, SIRT1
knockdown plays an anti-oncogenic role in breast cancer, reflected by a decrease in the proliferative, migratory,
and invasive capacities of human breast cancer cells*. Consistently, in the present study, the mRNA and protein
expression levels of SIRT1 were both apparently elevated in NSCLC cell lines. Furthermore, SIRT1 deletion was
able to retard the proliferation, migration and invasion, as well as to augment apoptosis of NSCLC cells. In addi-
tion, downregulation of SIRT1 also restricted tumorigenesis of NSCLC in vivo.

Reactivation of FOXO pathway represents a promising emerging therapy option for cancer conditions. For
instance, knockdown of KPNA2 suppresses cell viability, migration rate and invasion capacity of laryngeal cancer
cells by enhancing ferroptosis through activation of the FOXO signaling pathway?’. Moreover, the combination
of FTO and ALKBH5 knockdown activates the FOXO signaling pathway, leading to enhanced proliferative
capability in colorectal cancer cells?®. Similarly, SUV39H2 deficiency significantly impedes the growth of pros-
tate cancer cells, mediated by AKT/FOXO signaling pathway®. Moreover, miR-96-5p directly interacts with
FOXO3 to accelerate cell proliferation in gastric cancer®. Furthermore, MicroRNA-27a-3p knockout delays
tumor behavior and growth in cholangiocarcinoma by increasing the FOXO1 levels®'. In addition, RhoC deletion
can restrain M2 macrophage polarization through in regulation of PTEN/FOXO1 pathway, thereby reducing
malignant phenotypes of colon cancer cells and tumorigenesis in mice tumor model*. Herein, we found that
SIRT1 deficiency was correlated with FOXO activation in NSCLC cells, as evidenced by the increase in FOXO1
mRNA and protein expression levels. Meanwhile, the mRNA expression level of FOXO3 was also elevated
in SIRT1-silenced NSCLC cells. Moreover, our results elucidated that FOXO1 inhibitor AS1842856 treatment
attenuated the inhibitory effect of SIRT1 silencing on proliferative, migratory and invasive capabilities, and also
restrained the pro-apoptotic effect in NSCLC cells.

As our KEGG analysis suggests, in addition to the FOXO pathway, the intersected genes share between
NSCLC-related genes and co-expressed genes with SIRT1 are also participated in TGF-p and Hippo pathway.
MiR-20a targeting RUNX3 exacerbates the malignant progression of NSCLC by activating the TGF-p signaling
pathway??. TRIM66 serves as a carcinogenic role in the tumor genesis and development of NSCLC, which is
modulated via TGF-$/SMAD pathway*. Furthermore, ACTL6A facilitates the proliferation in NSCLC, which
is mediated by the Hippo/YAP pathway®*. Through YAP expression regulation and Hippo pathway inactivation,
ANKHDI1 hastens the invasion and proliferation of NSCLC cells*. In addition, WBP2 accelerates the tumo-
rigenicity of NSCLC by negatively regulating the Hippo pathway via competitive binding to WWC3-LATS1%.
Nonetheless, further investigations are essential so as to further illustrate crosstalk between SIRT1 and TGF-
or Hippo pathway in the development of NSCLC.

However, this research has several limitations. Firstly, we have preliminarily explored the potential pathways
mediated by SIRT1 in NSCLC development using bioinformatics alone, which RNA-seq should be further per-
formed to confirm the discovered signaling pathway participated. Secondly, due to the difficulties in obtaining
suitable clinical samples, the functional effects of SIRT1 silencing on NSCLC were only demonstrated in cel-
lular and animal investigations rather than being clinically verified. Thirdly, the downstream genes regulated by
FOXO1 should be further comprehensively investigated in the future. Additionally, although SIRT1 knockdown
exhibited profound effects on ameliorating malignancy NSCLC, incorporating SIRT1 overexpression would
further strengthen the persuasiveness of the findings.

To summarize, our findings illustrated that SIRT1 was highly expressed in NSCLC cell lines. Downregulation
of SIRT1 could repress the malignant phenotypes of NSCLC cell lines and retard tumorigenesis in vivo. Mecha-
nistically, SIRT1 deletion mitigated malignancy of NSCLC via activation of FOXO1. Collectively, the findings of
this study offer an essential theoretical basis, highlighting SIRT1 deficiency as a novel and promising candidate
target for the treatment of NSCLC.

Data availability
The datasets used and/or analysed during the current study are available from the corresponding author on
reasonable request.
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