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Background: While there is prior evidence for the ability of circular RNAs (circRNAs) to shape the cisplatin (DDP) resistance of
cancers in human patients, there has been relatively little research to date focused on the interplay between circRNAs and DDP
resistance in the context of OSCC progression to date. In the present analysis, the functional role that circ_ 0000140 plays as a mediator
of chemoresistance to DDP was thus explored in greater detail.

Methods: Both qPCR and Western immunoblotting were employed as appropriate to detect circ_0000140, miR-527, and SLC7A11
levels, while interactions among these factors were detected through RNA immunoprecipitation, RNA pull-down, and dual luciferase
report assays. MTT assays were used to assess cellular viability as a means of gauging DDP sensitivity.

Results: Both tissue samples from DDP-resistant OSCC patient tumors and OSCC cell lines resistant to DDP exhibited pronounced
circ_0000140 upregulation. Knocking down this circRNA significantly increased the DDP sensitivity of both tested DDP-resistant
OSCC cell lines and promoted ferroptosis, whereas knocking down miR-527 was sufficient to reverse these effects, which were
recapitulated by miR-527 overexpression. Conversely, the effects of overexpressing miR-527 were reversed by the restoration of
SLC7A11 expression. Consistently, this circRNA was able to increase DDP IC50 values and to suppress ferroptosis in both tested cell
lines through this miR-527/SLC7A11 signaling axis.

Conclusion: These results revealed that circ_0000140/miR-527/SLC7A11-mediated ferroptosis may provide novel insights into the
development of this cancer type and the emergence of chemoresistance in the future.
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Introduction

As one of the most prevalent forms of head and neck squamous cell carcinoma (HNSCC),'?

oral squamous cell
carcinoma (OSCC) is generally treated through surgical, chemotherapeutic, and radiotherapeutic methods. While
cisplatin (DDP) is a mainstay of the first-line chemotherapeutic treatment of many patients diagnosed with HNSCC,**
innate or acquired DDP resistance is a very common finding in OSCC patients,” thereby complicating efforts to
effectively treat this disease.® OSCC patients face very high rates of morbidity and mortality, with 5-year survival
rates that still remain relatively poor despite intensive research efforts focused on improving patient outcomes.”’ As
such, there is a pressing need to further explore the mechanistic drivers of DDP chemoresistance in patients with OSCC
in an effort to reduce the devastating burden associated with this cancer type.

Circular RNAs (circRNAs) are transcripts that exhibit a closed-loop structure and that play diverse regulatory roles
related to genomic imprinting, genome packaging, the regulation of target genes, and the modification of the
chromatin.® The dysregulation of these circRNAs has been shown to be significantly associated with oncogenic
processes,'” and patterns of altered circRNA expression have even been reported in OSCC patient tumors.'"'?
A growing wealth of evidence further supports an association between circRNAs and OSCC patient clinicopathological
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characteristics'*'* or malignant OSCC cell growth.'> Several studies have also demonstrated that certain circRNAs are
related to DDP resistance in a variety of human tumor types,'®'” including OSCC.*'® Strikingly, high levels of the
KIAA0907-derived circRNA circ_0000140 have previously been reported in OSCC,' yet the mechanistic role that
circ_0000140 plays in this malignant setting has yet to be established. the precise role of circ_0000140 remains largely
undisclosed in OSCC.

Ferroptosis is related to abnormal intracellular iron, lipid metabolism, and amino acid activities.”’ Recent reports have
identified a potential link between ferroptosis and chemotherapeutic resistance in multiple tumor types, with the
maintenance of appropriate intracellular cysteine homeostasis being central to the inhibition of ferroptosis.”! The
cystine/glutamate antiporter system component solute carrier family 7 member 11 (SLC7AI1l) is essential for the
biosynthesis of glutathione (GSH) and the ability of cells to resist ferroptosis.”> The induction of ferroptosis in OSCC
cells has also been suggested as a potential means of overcoming DDP resistance.” Efforts to characterize circRNA
signaling pathways and associated regulatory processes may thus offer further insight into the relationship between
circRNAs and chemotherapeutic resistance.

Here, circ_0000140 upregulation was detected in both DDP-resistant OSCC tissue and cell samples. Moreover, this
circRNA was found to contribute to the development of DDP resistance at least in part through the inhibition of ferroptosis
via a mechanism linked to the modulation of the miR-527/SLC7A11 axis. Further research focused on this circ_0000140/
miR-527/SLC7A11 axis may thus provide new insights into the mechanisms that drive OSCC development.

Materials and Methods

Tissue Samples

In total, primary OSCC tissue samples were obtained from 132 patients undergoing treatment at the Tianjin Third Central
Hospital. The Research Scientific Ethics Committee of Tianjin Third Central Hospital approved this study. This study
was conducted according to the Declaration of Helsinki. All patients provided written informed consent, and tissue
samples were harvested during radical resection surgery. Patients were classified as being DDP-sensitive (n= 72) or DDP-
resistant (n=60) based on their clinical records following DDP treatment for two cycles (40 mg/m?) administered at
weeks 1 and 4. DDP-sensitive tumors were defined as those tumors in which a >30% reduction was observed for the
largest lesion, while DDP-resistant tumors were those without any significant change following treatment with DDP.
After collection, tumors were stored at —80°C.

DDP-Resistant OSCC Cells

The SCC-15 and CAL-27 human OSCC cell lines were obtained from the BCRJ cell bank (Beijing, China), while the
control human oral keratinocyte (HOK) cell line was obtained from the Cell Bank of Type Culture Collection of the
Chinese Academy of Sciences (Shanghai, China). DDP-resistant OSCC cells were prepared by exposing these parental
cell lines to DDP (cat. 2251; TOCRIS, Shanghai, China), gradually increasing the treatment dose from 1 pM to 8 puM,
followed by prolonged cultivation for 2 months in the presence of DDP (4 uM), thus yielding the SCC-15/DDP and
CAL-27/DDP cell lines. Cells were cultured with DMEM (R&D SYSTEMS, Shanghai, China) containing 10% FBS
(R&D SYSTEMS) in a humidified 5% CO, incubator at 37°C. These DDP-resistant cells were cultured in DDP-free
media for 2 days prior to experimental use.

qPCR
Total RNA and gDNA were respectively extracted from cells with a Total RNA Extraction Kit (R1200; Solarbio, Beijing,
China) and a Universal Genomic DNA Extraction Kit (D2100; Solarbio). RNA samples were then used to prepare cDNA
with a First Strand cDNA Synthesis Kit (K621; Thermo Fisher, MD, USA) or a miRNA First Strand cDNA Synthesis Kit
(B532453; Songon). qPCR analyses were then conducted with 2X SYBR Green Abstart PCR Mix (B110031; Songon)
and a miRNA qPCR Kit (B532461; Songon) to detect circ_0000140, miR-527, and SLC7A11, with U6 and GAPDH

—AACT

serving as normalization controls. The 2 method was employed to assess relative gene expression.
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MTT Assays

Parental or DDP-resistant CAL-27 and SCC-15 cells that were or were not transfected with treated with DDP for 48 h,
after which media was replaced with media containing the MTT reagent (2 mg/mL). Following incubation for 4 h, media
was removed from each well and replaced with 100 uL. of DMSO. Samples were shaken for 10 min, and absorbance at
490 nm was assessed via microplate reader. After constructing dose-response curves, DDP half-maximal inhibitory
concentration (IC50) values were calculated with GraphPad Prism 8.0 (GraphPad, CA, USA).

Luciferase Reporter Assays

Cells were added to 24-well plates (5 x 10%/well) followed by co-transfection with miR-527 mimics and WT or mutant
(MUT) luciferase reporter plasmid constructs. Following incubation for 48 h, a luciferase reporter assay kit (Promega,
USA, E1910) was used based on provided instructions. The pmirGLO plasmids were used to construct reporter plasmids
containing WT and MUT circ_ 0000140 and SLC7A11 3’UTR reporter constructs.

RNA Immunoprecipitation (RIP)

RIP were performed according to the instructions of EZ-Magna RIP kit (Millipore). 1x10” cells were pelleted and
resuspended with RIP lysis buffer plus protease and RNase inhibitors. The cell lysates were incubated with human anti-
AGO?2 antibody (Abcam) or mouse immunoglobulin G (IgG; Millipore) at 4°C overnight. The immunoprecipitated
RNAs were extracted using the RNeasy MinElute Cleanup Kit (Qiagen, China) and reverse transcribed using the
GoldenstarTM RT6 cDNA Synthesis Kit (TSINGKE). The abundance of circ_ 0000140, miR-527 and SLC7A1l was
detected by qRT-PCR assay.

RNA Pull-Down Assay

Biotinylated circ_0000140 (Bio- circ_0000140) and control (Bio-NC) probes were added to M-280 streptavidin
Dynabeads (Invitrogen) and allowed to incubate at 37°C for 2 h. Cell lysates were incubated for a further 3 h with the
beads at 4°C. A qPCR approach was then employed to assess miR-527 expression.

Western Immunoblotting

Equal protein amounts were separated by SDS-PAGE, transferred to PVDF membranes (Bio-Rad, USA, 162-0177), and
these blots were blocked with 5% skim milk before probing overnight with anti-SLC7A11 (Abcam, USA, ab37185) and
anti-B-actin (Abcam, ab8227) at 4°C. After probing for 2 h using secondary antibodies at room temperature, proteins
were detected with an ECL reagent (Sigma, USA, WBULS0100).

Statistical Analysis
Data are means = SD. Results were compared in GraphPad Prism 5.0 via Student’s #-tests or ANOVAs. P < 0.05 served
as the cut-off for statistical significance.

Results
DDP-Resistant OSCC Patient Tumors and Cell Lines Exhibit Circ_0000 140
Upregulation

Relative to patients with DDP-sensitive OSCC, tumor tissues from individuals with DDP-resistant disease exhibited
significantly increased circ 0000140 expression as detected via qPCR (Figure 1A). Consistently, this circRNA was
expressed at higher levels In the SCC-15 and CAL-27 tumor cell lines relative to control HOK cells, and it was further
upregulated in the SCC-15/DDP and CAL-27/DDP cells as compared to corresponding parental controls (Figure 1B). In
contrast to levels of linear KIAA0907, RNaseR treatment largely failed to impact circ_0000140 levels in SCC-15/DDP or
CAL-27/DDP cells (Figure 1C and D). The expression of circ_ 0000140 was largely observed in the cytosol, with
a localization pattern consistent with that of GAPDH and distinct from that of U6 (Figure 1E and F). This suggests that
stable circ_ 0000140 upregulation occurs in OSCC, particularly in the context of chemoresistant to DDP.
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Figure | OSCC cells and tissues resistant to DDP exhibit circ_0000140 upregulation. A qPCR approach was employed to detect the expression of circ_0000140 in samples
of DDP-sensitive or —resistant tumor tissue samples (A) or in parental or DDP-resistant OSCC tumor cell lines, with HOK cells serving as normal controls (B). (C and D).
qPCR was used to detect linear KIAA0907 and circ_0000140 expression following control or RNase R treatment. (E and F). Levels of cytosolic and nuclear circ_0000140
and U6 were detected, with GAPDH having been analyzed to normalize these results. Results are means + SD, *P < 0.05.

Silencing Circ_0000140 Overcomes OSCC Cell Resistance to DDP Treatment via the

Inhibition of Ferroptosis

After establishing the DDP-resistant SCC-15/DDP and CAL-27/DDP cell lines, an MTT assay was performed which
revealed that while both these cells and their corresponding parental lines were less viable following DDP treatment
(Figure 2A), the DDP ICS50 values for these SCC-15/DDP and CAL-27/DDP cells were substantially increased
(Figure 2B). These findings thus confirmed that these cells had acquired a DDP-resistant phenotype. When an siRNA
approach was used to knock down circ_0000140 in these cells, this circRNA was markedly downregulated in both of
these DDP-resistant OSCC cell lines (Figure 2C). Significantly lower DDP IC50 values were also observed in these
DDP-resistant OSCC cells following the knockdown of circ_0000140 (Figure 2D). This circ_0000140 silencing also
contributed to increases in ferroptosis-related biomarkers including Fe*", iron, and ROS levels in these SCC-15/DDP and
CAL-27/DDP cells (Figure 2E-QG), with erastin having been utilized as a positive control to induce ferroptosis. As such,
these findings highlight the ability of circ_0000140 to induce chemoresistance in OSCC cells at least in part via the
inhibition of ferroptosis.

Circ_0000140 Serves as a Molecular Sponge in OSCC Cells Capable of Sequestering
miR-527

Subsequent experiments revealed that circ_ 0000140 can influence chemoresistance within OSCC cells by serving as
a molecular sponge to sequester target miRNAs. The starBase v2.0 algorithm identified complementary binding
sequences suggesting that miR-527 can interact with circ_0000140 (Figure 3A). This binding interaction was confirmed
through a dual-luciferase reporter assay in which the co-transfection of DDP-resistant OSCC cell lines with miR-527
mimic constructs and a WT-circ 0000140 vector resulted in a drop in luciferase activity that was not evident if a MUT-
circ_0000140 construct was instead used (Figure 3B and C). In a RIP assay system, precipitation mediated by
Argonaute2 (Ago2) also led to the concurrent enrichment of circ 0000140 and miR-527 from these cells (Figure 3D
and E), while the use of bio-miR-527 for an RNA pull-down assay also led to circ_ 0000140 enrichment in the resultant
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Figure 2 Knocking down circ_0000140 suppresses OSCC cell chemoresistant phenotypes through the inhibition of ferroptosis. (A). The viability of parental and DDP-
resistant SCC-15 and CAL-27 cells was analyzed via MTT assay. (B). Dose-response curves were used to compute DDP IC50 values for the indicated cell lines. (C). The
expression of circ_0000140 was analyzed via gPCR. (D) DDP IC50 values were established through an MTT assay. (E-G). Iron, Fe?*, and ROS levels in DDP-resistant OSCC
cell lines were measured. Results are means + SD, *P < 0.05.

precipitate (Figure 3F and G). Lower levels of miR-527 expression were detectable in tumor tissue samples from OSCC
patients with DDP-resistant disease and in SCC-15/DDP and CAL-27/DDP cells relative to corresponding control
samples and cells sensitive to DDP (Figure 3H and I). The expression of miR-527 was also negatively correlated with
circ_0000140 levels in OSCC patients with DDP-resistant disease (Figure 3J), and qPCR analyses confirmed that miR-
527 expression was further suppressed by overexpressing circ_0000140 in both tested DDP-resistant OSCC cell lines
(Figure 3K and L). Conversely, the siRNA-mediated knockdown of circ 0000140 resulted in an increase in miR-527
expression (Figure 3L). These data thus revealed that circ_0000140 can serve as a molecular sponge that suppresses miR-
527 expression in OSCC.
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Figure 3 Circ_0000140 serves as a molecular sponge that can sequester miR-527 within OSCC cells. (A) Complementary sequence overlap was detected between miR-
527 and wild-type (WT) circ_0000140, with corresponding mutant (MUT) circRNA sequences also being shown. (B and C). Following the co-transfection of DDP-resistant
OSCC cells with both the WT- or MUT-circ_0000140 reporter constructs and either miR-527 or miR-NC, these cells were analyzed in a dual-luciferase assay. (D and E).
Extracts prepared from the indicated DDP-resistant cell lines were used for RIP assays in which miR-527 and circ_0000140 levels were detected following Ago2 or control
1gG immunoprecipitation. (F and G). The enrichment of circ_0000140 was assessed in extracts prepared from the indicated DDP-resistant cells following biotinylated (bio)-
miR-527 or bio-miR-NC transfection in an RNA pull-down assay. (H-I). The expression of miR-527 was assessed via qPCR in OSCC tissue samples from the indicated
resistant or sensitive patients. (J). Pearson’s correlation analyses (r) were used to explore the association between the expression of circ_0000140 and miR-527 in tissue
samples from resistant OSCC patients (K). The levels of circ_0000140 were assessed in SCC-15/DDP and CAL-27/DDP cells following transfection with a vector to
overexpress circ_0000140 or a control pcDNA vector. (L). The expression of miR-527 was assessed in the indicated DDP-resistant OSCC cells following si-NC, si-circ
0000140, pcDNA, or circ_0000140 transfection. Results are means + SD, *P < 0.05.

The Knockdown of Circ_0000140 Liberates miR-527 and Restores Chemosensitivity

in DDP-Resistant OSCC Cells
The SCC-15/DDP and CAL-27/DDP cells were next transfected with si-circ 0000140 with or without anti-miR-527 to
conduct a series of rescue experiments, with qPCR being used to confirm that anti-miR-527 successfully abrogated the
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circ_ 0000140 knockdown-associated upregulation of this miRNA (Figure 4A). The reduction in DDP IC50 values
observed following the knockdown of circ_ 0000140 was also reversed by anti-miR-527 in both tested DDP-resistant cell
lines (Figure 4B). Circ_0000140 silencing led to increases in ferroptosis-related iron, Fe*", and ROS levels that were also
reversed by anti-miR-527 in these two OSCC cell lines (Figure 4C—E). Together, these data provide evidence demon-
strating that the loss of circ 0000140 may contribute to miR-527 upregulation, thereby overcoming DDP resistance in
OSCC cells, whereas the downregulation of miR-527 was sufficient to reverse this effect.

miR-527 Targets and Suppresses the Expression of SLC7AI |

Next, the starBase v2.0 algorithm was leveraged in an effort to identify candidate targets of miR-527, revealing
a complementary binding site present within the 3’-UTR of SLC7A11 (Figure 5A). Following miR-527 mimic co-
transfection, reductions in WT-SLC7A11-3’UTR reporter vector luciferase activity was evident in both tested DDP-
resistant OSCC cell lines (Figure 5B and 5C). A RIP assay also revealed clear concurrent miR-527 and SLC7A1l
enrichment following Ago2 precipitation (Figure 5D and E), while RNA pull-down analyses demonstrated that
SLC7A11 was enriched following the use of bio-miR338-3p to mediate precipitation (Figure 5F and G). OSCC tissue
samples from DDP-resistant patients exhibited markedly increased protein and mRNA levels (Figure SH and I), and
both SCC-15 and CAL-27 cells also exhibited higher SLC7A11 protein levels as compared to HOK control cells, while
this protein was further upregulated in the SCC-15/DDP and CAL-27/DDP cell lines (Figure 5J). Moreover, miR-527
and SLC7A11 levels were negatively correlated in OSCC patient tumor tissues from individuals resistant to DDP
(Figure 5K). Together, these findings thus support the ability of miR-527 and SLC7A11 to directly interact within
OSCC cells. Consistently, Western immunoblotting revealed that the knockdown of circ 0000140 was associated with
a drop in the expression of SLC7Al1l in both DDP-resistant cell lines, while this was rescued by anti-miR-527
treatment (Figure 6L). As such, these results suggest that the circ_0000140/miR-527/SLC7A11 pathway serves as
a modulator of chemoresistance of DDP in OSCC.
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Figure 5 miR-527 targets SLC7Al |. (A) Complementary miR-527 and SLC7AIl| 3’-UTR sequences were detected using the starBase v2.0 algorithm, with both WT and
MUT versions of this 3’-UTR sequence being shown. (B and C). Following the co-transfection of DDP-resistant OSCC cells with both the WT- or MUT-SLC7AI | 3’-UTR
reporter constructs and either miR-527 or miR-NC, these cells were analyzed in a dual-luciferase assay. (D and E). Extracts prepared from the indicated DDP-resistant cell
lines were used for RIP assays in which miR-527 and SLC7AI | levels were detected following Ago2 or control IgG immunoprecipitation. (F and G). The enrichment of
SLC7AIl| was assessed in extracts prepared from the indicated DDP-resistant cells following bio-miR-527 or bio-miR-NC transfection in an RNA pull-down assay.
H-J. SLC7AIl mRNA (H) and protein (I-J) levels were detected in resistant or sensitive OSCC patient tissue samples and the indicated control, parental, or DDP-resistant
cells. (K) Pearson’s correlation analyses (r) were used to explore the association between the expression of SLC7AIl | and miR-527 in tissue samples from resistant OSCC
patients. (L). SLC7AI | protein levels were detected via Western immunoblotting following transfection in the CAL-27/DDP and SCC-15/DDP cell lines. GAPDH served as
a normalization control for all Western immunoblotting. Results are means + SD, *P < 0.05.

Overexpressing miR-527 Suppresses DDP Resistance in OSCC Cells Through the
Downregulation of SLC7AI |

In a final series of experiments, the relationship between OSCC cell DDP resistance and both miR-527 and SLC7A11
expression was explored. Functional assays were performed following the transfection of DDP-resistant cells with a miR-
527 mimic with or without a vector to induce SLC7A11 overexpression.SLC7A11 protein levels were notably reduced in
both SCC-15/DDP and CAL-27/DDP cells following transfection with this miRNA mimic, while overexpressing
SLC7AL11 effectively reversed this downregulation (Figure 6A). This miR-527 mimic suppressed the IC50 values for

https: Pharmacogenomics and Personalized Medicine 2023:16

1086

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Ma et al

B iR-NC
A > PIS o
o %VO o %»O miR-527
NS M 50+ .
o ’\AC .q.bq:\ .Qf?’:\ .qf”i\ o §C .qu:\ ,qf”’:\ .Qf’i\ miR-527 + pcDNA
N N N N N & RN N 404 miR-527 + SLC7A11 %
SLC7A11 W\ 2
GAPDI | e i - — | — - - 2
2 2.
P
v
U 10+
0 . T
SCC-15/DDP CAL-27/DDP
iR-NC
c i D miR-NC E miR-NC
miR-527 )
miR-527 miR-527
miR-527 + pcDNA .
P §miR-527 + pcDNA miR-527 + pcDNA
miR-527 + SLC7A11 4- , 3-
34 miR-527 + SLC7A11 miR-527 + SLC7A11
oy =0
o >
L 2 = ] e 21
® * " £ 2] 2 * *
o 1) ="
2 =z % %* =
Z 1 g E
2 < 14 5
[}
-4
0 : . 0 T T 0 . .
SCC-15/DDP CAL-27/DDP SCC-15/DDP CAL-27/DDP SCC-15/DDP CAL-27/DDP

Figure 6 Overexpressing miR-527 downregulates SLC7Al | to overcome DDP resistance in OSCC cell lines. (A). SLC7AI | protein levels were detected via Western
immunoblotting following transfection. (B). DDP IC50 values in the indicated cell lines were calculated following transfection. (C—E). Iron, Fe?*, and ROS levels were
detected in transfected DDP-resistant cell lines. Results are means + SD, *P < 0.05.

DDP in both tested cell lines (Figure 6B), and corresponding increases in ferroptotic markers including Fe*', iron, and
ROS production were also observed in these transfected cells (Figure 6C—E). This is consistent with the ability of miR-
527 to overcome resistance to DDP through the regulation of SLC7A11 expression.

Discussion

DDP is often used as a first-line choice when treating patients with OSCC, as this chemotherapeutic drug can effectively
kill target tumor cells.'"® Many studies have shown that circRNAs can serve as dynamic regulators of key chemoresis-
tance and chemosensitization mechanisms in a variety of cancer types.”*** Given that ferroptosis has been recognized as
an important factor related to cancer treatment, this study sought to explore the mechanisms through which circ_0000140
modulates ferroptosis to influence chemoresistance in OSCC. Both OSCC patient tissues and DDP-resistant cell lines
exhibited elevated levels of circ_ 0000140 expression, and knocking down this circRNA contributed to increases in
ferroptotic activity with a corresponding drop in cellular viability. This suggests that circ 0000140 may play a previously
unrecognized oncogenic role in OSCC in addition to promoting chemoresistance, and further research is warranted to
expand these analyzed to other malignant tumor types.

The best-characterized mechanisms through which circRNAs function relate to their ability to sequester specific
miRNAs, thus interfering with their functionality. Accordingly, a bioinformatics approach was employed to screen for
possible target miRNAs associated with circ_0000140, ultimately confirming the identification of miR-527 as one such
target. Further research confirmed that in OSCC cells, circ_0000140 was able to promote SLC7A11 upregulation through
its ability to function as a molecular sponge for miR-527, an miRNA that has not previously been characterized in the
context of OSCC. Notably, miR-527 downregulation was detected in tissue samples from DDP-resistant OSCC patients,
and it was found to shape chemoresistance in OSCC cells at least in part via a circRNA-miRNA interaction mechanism.
There is prior evidence supporting the link between miR-527 and chemoresistance in a range of cancer types. For
example, circ_C20orfl1 enhances DDP resistance by inhibiting miR-527/YWHAZ through the promotion of extracel-
lular vesicle-mediated macrophage M2 polarization in ovarian cancer.”* The present data indicate that miR-527 shapes
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DDP resistance in OSCC cells at least in part by modulating the expression of SLC7A11. By directly binding to miR-
527, circ_0000140 is able to suppress its regulatory function, thus indicating that circ_ 0000140 may contribute to the
development of DDP-resistant OSCC through the sequestration of miR-527.

The inhibition of SLC7A11 can induce ferroptosis, thereby overcoming therapeutic resistance in tumor cells.”” In
ovarian cancer, erastin has been demonstrated to overcome ABCBI1-mediated docetaxel resistance and to promote

ferroptosis,”®

which is particularly notable given that this drug is the most potent SLC7A11 inhibitor identified to
date, providing a mechanistic basis for this chemosensitizing activity. The present data support these prior results,
confirming the potential therapeutic viability of SLC7A11 as a pharmacological target. The mechanisms that govern the
development, progression, and chemoresistance of OSCC remain to be fully documented. These results offer novel
evidence in support of the ability of DDP administration to induce ferroptosis in exposed OSCC cells, with the ability to
resist ferroptotic activity thus contributing to overall tumor cell chemoresistance. Inhibiting circ_0000140 was also found
to modulate the regulation of SLC7A11 and ferroptosis. At the molecular level, the inhibition of this circRNA was
demonstrated to liberate miR-527, which in turn suppressed the expression of SLC7A11 whereas silencing miR-527 was
sufficient to overcome this circ_0000140 inhibition-induced downregulation of SLC7A11. These data thus demonstrate

that circ_0000140 modulates the miR-527/SLC7A11 axis to alter ferroptosis and chemoresistance in OSCC cells.

Conclusion

In summary, these findings offer a robust foundation for efforts to understand the emergence of DDP resistance in OSCC.
Specifically, circ 0000140 was found for the first time to increase OSCC cell sensitivity to DDP treatment and
ferroptosis through interactions with the miR-527 /SLC7A11 pathway. More broadly, this provides support for the
therapeutic relevance of circRNAs in this oncologic setting and suggests that efforts to target this circ_0000140/miR-527/
SLC7A11 axis may be a viable means of overcoming chemoresistance in OSCC patients undergoing clinical treatment.
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