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ABSTRACT

Cancer poses intricate challenges to treatment due to its complexity and diversity. Ferroptosis and circular RNAs
(circRNAs) are emerging as innovative therapeutic avenues amid the evolving landscape of cancer therapy.
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Extensive investigations into circRNAs reveal their diverse roles, ranging from molecular regulators to pivotal
influencers of ferroptosis in cancer cell lines. The results underscore the significance of circRNAs in modulating
molecular pathways that impact crucial aspects of cancer development, including cell survival, proliferation, and
metastasis. A detailed analysis delineates these pathways, shedding light on the molecular mechanisms through
which circRNAs influence ferroptosis. Building upon recent experimental findings, the study evaluates the thera-
peutic potential of targeting circRNAs to induce ferroptosis. By identifying specific circRNAs associated with the
etiology of cancer, this analysis paves the way for the development of targeted therapeutics that exploit vulnera-
bilities in cancer cells. This review consolidates the existing understanding of ferroptosis and circRNAs, empha-
sizing their role in cancer therapy and providing impetus for ongoing research in this dynamic field.
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Figure 1: Graphical abstract

INTRODUCTION precise treatments (Koppula et al., 2021).
Once relegated to genetic uncertainty, the elu-
cidation of ncRNAs has revealed previously
unknown regions of cellular control and dis-
ease causation (Lei et al., 2022). Analysis has
focused on circRNAs in particular because of
their varied functional functions in modulat-
ing expression of genes (Jiang et al., 2022b).
Because of their covalently closed loop struc-
ture, which makes them resilient and resistant
to degradation, circRNAs may play a key role
in orchestrating the control of cellular activi-
ties (Ju et al.,, 2023). At the same time,

Cancer is fundamentally a broad range of
disorders characterized by unchecked cell
growth, tissue invasion, and a tendency to-
ward metastasis (Chen et al., 2021c). Com-
plex connections within signaling networks,
genetic abnormalities, and disrupted cellular
procedures are the molecular underpinnings
of cancer (Hassannia et al., 2019). Conven-
tional treatment techniques, such as radiation
and chemotherapy, sometimes encounter dif-
ficulties in targeting individual cancer cells,
necessitating a shift to more focused and
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scientists have become interested in ferropto-
sis, as it has emerged as a new type of con-
trolled cell death with special (Li et al.,
2023b). Ferroptosis, in contrast to more con-
ventional forms such as necrosis or apoptosis,
is based on the iron-dependent build-up of li-
pid peroxides, which ultimately results in cel-
lular death and harm to membranes (Liu et al.,
2023b). Ferroptosis, which was first linked to
neurological disorders, has become relevant
in the field of cancer biology and presents a
viable method for the targeted destruction of
cancer cells (Liu et al., 2023d). An interesting
frontier where ncRNA regulation converges
with apoptosis is the intersection of ferropto-
sis and circRNAs. Recent research highlights
the critical functions that certain circRNAs
play in regulating ferroptotic pathways and
influencing the fate of cancer cells (Bali-
hodzic et al., 2022,;Gao et al., 2022). These
complex regulatory processes include seques-
tering proteins, directly interacting with miR-
NAs, and modifying important signaling
pathways linked to ferroptosis (Wu et al.,
2021b). An abundance of promising benefi-
cial targets for the cure or prevention of can-
cer is made possible by the investigation of
ferroptosis and circRNAs (Wang et al.,
2021a). Researchers anticipate a future where
precision therapy takes advantage of the dis-
tinct vulnerabilities present in cancer cells by
comprehending the molecular conversations
driving these activities (Krzyszczyk et al.,
2018). A major step towards more potent and
less hazardous cancer treatments is being
taken with the potential method of selectively
inducing cell death in malignant cells by tar-
geting circRNAs to affect ferroptosis (Tang et
al., 2021). The opportunities that arise from
understanding the interaction between ferrop-
tosis and CircRNAs are perfectly in line with
the paradigm of precision (Yang et al.,
2023a). Adapting treatment plans in accord-
ance with the unique genetic and molecular
characteristics of each tumor offers individu-
alized and successful cancer treatment plans
(Malone et al., 2020; Yang et al., 2023b). This
strategy gains more precision with the discov-
ery of circRNAs as ferroptosis regulators,

which has the potential to completely alter the
rehabilitation landscape (Li et al., 2023a).

UNDERSTANDING CIRCULAR RNAs

The inherent covalently closed loop struc-
ture of circRNAs distinguishes them as a class
of ncRNAs characterized by exceptional sta-
bility and resilience against degradation
(Wang et al., 2017). In a variety of cell types
and tissues, including the hematopoietic com-
partment, they are strictly regulated and
widely expressed (Goodell et al., 2015). To
differentiate them from linear RNAs, circ-
RNAs have a circular in shape. Back-splicing
creates this circular shape by joining an up-
stream splice acceptor and downstream splice
donor to create a covalently closed loop
(Lasda and Parker, 2014). CircRNAs are
more stable than linear RNAs because of their
special structure, which prevents them from
being broken down by exonucleases and
leaves them free of free ends (Ge et al., 2023;
Yin et al., 2022). CircRNAs play a variety of
roles in controlling how genes are expressed.
By capturing microRNAs and preventing
their regulatory interactions with target
mRNAs linked to host genes, they operate as
microRNA sponges (Ayaz et al., 2023). Fur-
thermore, circRNAs interact with proteins
that bind RNA, modifying the availability and
functional dynamics of these proteins (Zhang
et al., 2022a). Furthermore, circRNAs may
precisely control the expression of genes due
to their ability to bind with proteins or DNA.
A strong correlation has been shown in recent
studies between circRNAs and the develop-
ment of cancer (Liu et al., 2023c; Wang et al.,
2022a). CircRNAs have been linked to drug
concern, chemoresistance, and cancer stem
cells, among other features of the disease
(Akter et al., 2022). CircRNAs have the abil-
ity to affect the onset and course of cancer by
altering gene expression and engaging in
competition with microRNAs for binding
(Bhat et al., 2023d). Consequently, they are
coming to light as significant contributors to
human illness, especially when it comes to
cancer. CircRNAs are now being investigated
as possible targets for cutting-edge treatment
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strategies meant to reduce chemoresistance
and influence the growth of cancer.

FERROPTOSIS IN CANCER

Lipid peroxidation that is dependent on
iron is a characteristic of ferroptosis. It has
been connected to a number of cancer types
and is important for cancer treatment (Zhang
et al., 2022b). It is characterized by the iron-
dependent build-up of lipid hydroperoxides,
which causes cell death and harm to mem-
branes (Yu et al., 2017; Zhou et al., 2023).
The equilibrium between lipid peroxidation
and repair mechanisms, exemplified by gluta-
thione peroxidase 4 (GPX4) and the Xc-cys-
teine/glutamate antiporter system, plays a cru-
cial role in controlling the entire process (Li
etal., 2022b). Inducing ferroptosis emerges as
a potentially effective cancer treatment
method due to the heightened vulnerability of
cancer cells, driven by their elevated meta-
bolic demands and increased iron accumula-
tion (Chen et al., 2023d). Additionally, spe-
cific cancer cells develop resistance to tradi-
tional treatments such as radiation and chem-
otherapy, while retaining their capability to
trigger ferroptosis (Li et al., 2024b; Zhang et
al., 2022c¢). Ferroptosis-inducing compounds
are currently under investigation as potential
anticancer treatments (Wu et al., 2020). Stud-
ies have shown that ferroptosis is important
for many kinds of cancer. For instance, the de-
regulation of ferroptosis-related pathways has
been linked to treatment resistance and tumor
growth in several forms of pancreatic, colon
cancer, and pulmonary cancer (Yu et al.,
2023). Furthermore, in certain cancer types,
the expression of important ferroptosis regu-
lators such GPX4 and system Xc has been
connected to therapy response and prognosis
(Luetal.,2017; Zhu et al., 2021). Developing
therapy strategies and individualized treat-
ment techniques requires an understanding of
the unique functions that ferroptosis plays in
various cancer situations (Luo et al., 2021)
(Figure 2).

INTERSECTION OF cIRcCRNAs AND
FERROPTOSIS

Gastric cancer

The cells lining the stomach are the source
of gastric cancer, commonly referred to as
stomach cancer (Douda et al., 2022). The con-
dition is intricate, featuring various subtypes,
and its progression is influenced by factors
such as genetics, lifestyle, nutrition, and the
presence of Helicobacter pylori infection
(Cover and Blaser, 2009). Possible symptoms
include indigestion, abdominal pain, uninten-
tional weight loss, and blood in the stool, with
the diagnosis involving imaging investiga-
tions, biopsies, and endoscopy (Narayanan et
al., 2018). Treatment include surgery, chem-
otherapy, radiation treatment, and targeted
medications, depending on the stage of the
malignancy (Debela et al., 2021; Zhao et al.,
2023). Early diagnosis is crucial for improved
outcomes, underscoring the importance of
routine screenings and awareness of risk fac-
tors (Maxim et al., 2014). With an expected
783,000 deaths in 2018, gastric cancer ranks
as the third most fatal malignancy and the
fifth most frequent neoplasm, posing a serious
threat to world health (Rawla and Barsouk,
2019). Each location has a different incidence
and death rate, and nutrition and Helicobacter
pylori infection play a major role (Franceschi
et al., 2014; Li et al., 2024a). Advances in the
detection, management, and prevention of H.
pylori have reduced the incidence generally,
but they have also increased the risk of cardia
stomach cancer (Wroblewski et al., 2010). H.
pyvlori infection, dietary practices, salt intake,
and genetic characteristics are risk factors.
More precise medicine may be administered
thanks to molecular subtyping developments
and genetic testing, which allows for earlier
diagnosis (Kusters et al., 2006; Li et al.,
2022d). The illness still poses a significant
threat to public health, calling for updated
preventative and early detection measures
(Rawla and Barsouk, 2019). In Brazil, H. py-
lori infection, certain food habits, and heredi-
tary factors are risk factors for stomach can-
cer, which affects both men and women
equally and has a greater morbidity and death
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Figure 2: As picture depicted, through Six transmembrane epithelial antigen of the prostate (STEAP)
and Divalent Metal Transporter 1 (DMT1), transferrin receptor-mediated iron absorption activates the
ferroptosis signaling cascade. Intracellular iron levels rise as a result of this mechanism. Concurrently,
the glutamine-cysteine antiporter facilitates cysteine import, speeding up the production of glutathione
(GSH). GSH and glutathione peroxidase 4 (GPX4) work together to counteract lipid peroxidation, as
illustrated. When this complex system is dysregulated, it can result in increased oxidative stress and

ferroptosis, a critical phase in cancer.

rate in males over 60 (Fitzmaurice et al.,
2019). In Kazakhstan, there has been a declin-
ing trend in the incidence and mortality of
gastric cancer, with an increase in the fre-
quency of early detection and five-year sur-
vival rate (Thapa et al., 2023c). The study by
Lu et al. emphasized the significance of fer-
roptosis in gastric cancer. Ferroptosis affects
the development, incidence, prognosis, and
therapeutic resistance of gastric cancer. The

function of ncRNAs in gastric cancer etiology
and progression, such as circRNA, miRNA
and IncRNA was also emphasized by the
study (Lu et al., 2022; Zhao et al., 2019). Two
proteins that are important in controlling cell
survival and death are Bcl-2 and Beclinl
(Thapa et al., 2023d). Apoptosis is inhibited
by the anti-apoptotic protein Bcl-2, whereas
autophagy, a cellular process that helps pre-
serve cellular health by eliminating dysfunct-
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ional components, is regulated by Beclinl
(Bhat et al., 2022; Chen et al., 2019b). It is
possible for the expression of Beclinl and
Bcl-2 to go out of balance in gastric cancer,
which would limit autophagy and contribute
to enhanced cell survival. According to re-
search by Shang et al., ferroptosis is enhanced
via the miR-508-3p/Bcl-2/beclinl/SLC7AT1
axis, via which circHIPK3 knockdown re-
duces the resistance to cisplatin of gastric can-
cer cells. One approach that shows promise
for overcoming resistance to cisplatin is to
target ferroptosis. It is suggested that serum
exosomal circHIPK3 be used as a non-inva-
sive measure to assess gastric cancer patients'
cisplatin resistance (Shang et al., 2023).

One microRNA that is essential for con-
trolling cellular functions is miR-375. It is im-
portant for glucose homeostasis, insulin se-
cretion and pancreatic progression (Chen et
al., 2019a). miR-375 is a tumor suppressor
that is often downregulated in many types of
cancer, affecting the growth and spread of
cells (Chen et al., 2023a; Wei et al., 2021). Its
complex regulatory network targets many
genes linked to signaling cascades and cell
cycle regulation (Bertoli et al., 2013). MiR-
375 dysregulation has been linked to a num-
ber of malignancies, including diabetes, mak-
ing it a possible target for treatment
(Natalicchio et al., 2023). According to Liu et
al.'s study, circRPPHI1 is essential for the
stemness of gastric cancer cells. It affects fer-
roptosis and controls the expression of
SLC7A411, atarget of miR-375 in gastric can-
cer. Through the miR-375/SLC7A411 regula-
tory axis, CircRPPH1 also enhances the stem-
ness of gastric cancer cells, making it a viable
target for comprehending and influencing the
course of gastric cancer (Liu et al., 2023a). A
circRNA called TMEMS87A is found on hu-
man chromosome 11. Many tissues, including
the heart, brain, and lungs, express circT-
MEMS87A (Chen et al., 2017; Cooper et al.,
2020). It has been demonstrated that circT-
MEMS7A interacts with the TMEMS87A pro-
tein, albeit its exact role is yet unknown
(Hirata et al., 2015). A transmembrane pro-
tein called TMEMS87A is important in

controlling cell division and proliferation
(Wang et al., 2021b). The function of circT-
MEMB&7A in the advancement of gastric can-
cer was examined by Dong et al. The study
revealed that GC tissues and cells have de-
creased miR-1276 and higher levels of circT-
MEMS87A and SLC7A411. circTMEMS7A
functions as a miR-1276 sponge by suppress-
ing cell migration, apoptosis, proliferation,
and ferroptosis. The study revealed that circ-
TMEMS87A promotes cell migration and pro-
liferation while inhibiting apoptosis (Dong et
al., 2024; Mao et al., 2023).

A strong and extremely selective alpha-2
adrenergic agonist having anxiolytic, analge-
sic, and sedative effects is dexmedetomidine
(Giovannitti et al., 2015). When used in criti-
cal care and anesthesia settings, it creates a
special kind of sedation that encourages com-
pliant and readily arousable patients (Cui et
al., 2022; Hughes et al., 2012). Decome-
detomidine, in contrast to conventional seda-
tives, induces conscious sedation that pre-
serves circulatory stability while permitting
speech (Kaur and Singh, 2011). Because of its
sympatholytic properties, which lower stress
reactions, it can be used during a variety of
medical operations (Naaz and Ozair, 2014).
Research is being done to examine the neuro-
protective properties of dexmedetomidine,
which shows promise for uses other than se-
dation (Xu et al., 2022). Despite the favorable
profile, cautious observation is required due
to the risk of bradycardia and hypotension
(Backer et al., 1997; Wang et al., 2021¢). Gao
et al. investigated the effects of dexmedetomi-
dine on gastrointestinal cancer cells and found
that it inhibited tumor development in vivo
and had inhibitory effects on cell survival and
apoptosis in vitro. In GC cells, dexmedetomi-
dine causes ferroptotic cell death character-
ized by elevated amounts of iron and reactive
oxygen species as well as reduced glutathi-
one. Dexmedetomidine upregulates miR-
302a while downregulating circ0008035 and
E2F7, indicating that the circ0008035/miR-
302a/E2F7 axis might be a target for future
therapy (Chen et al., 2021a; Gao and Wang,
2023). A transmembrane E3 ubiquitin ligase,
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zinc and ring finger 3 (ZNRF3) controls sev-
eral important signaling pathways, such as
Wnt/B-catenin (Basham et al., 2019). Its main
role is to ubiquitinate Frizzled receptors,
which are essential for Wnt signaling, and
then degrade them (Liu et al., 2022a; Yan et
al., 2024). ZNRF3 functions as a negative reg-
ulator, regulating Wnt signaling’s length and
amplitude (Hao et al., 2012). This affects a
variety of cellular processes, including tissue
homeostasis, differentiation and proliferation
(Ruijtenberg and van den Heuvel, 2016).
ZNRF3 dysregulation has been linked to a
number of malignancies, where aberrant Wnt
signaling plays a role in oncogenesis (Aggar-
wal et al., 2020; Hao et al., 2016). The func-
tion of circ_0000190 in the evolution of gas-
tric cancer was investigated by Jiang et al. In
gastric cancer tissues and cell lines,
Circ_0000190 expression is reduced, and low
expression indicates a bad prognosis. Overex-
pression encourages ferroptosis while pre-
venting cell invasion, migration, and prolifer-
ation. Through its association with ZNRF3,
Circ_0000190 functions as a sponge for miR-
382-5p, inhibiting the advancement of gastric
cancer. Overexpression of Circ_0000190 in-
hibits the development of xenograft tumors in
vivo (Alharbi et al., 2021, Jiang et al., 2022a).

Esophageal cancer

The esophagus, a muscular tube that con-
nects the throat and stomach, is where esoph-
ageal cancer begins (Crolla et al., 1991). It
usually shows signs such as trouble swallow-
ing and unexpected weight loss at late stages.
Squamous cell carcinoma and adenocarci-
noma are the two main kinds (Rice et al.,
2017). Stomach acid reflux disease (GERD),
excessive alcohol use, and tobacco usage are
major danger signs. Radiation therapy, chem-
otherapy, and/or surgery are used as treat-
ments (Bhat et al., 2022; Ness-Jensen and
Lagergren, 2017). The stage of the cancer at
diagnosis affects the prognosis (Patkunarajah
etal., 2020). Regular tests for persons who are
at risk are important because they emphasize
the roles that early identification and lifestyle
adjustments play in prevention (Bhat et al.,

2023¢; Miller, 1981). At fewer than 20 %
five-year survival, esophageal cancer is a ma-
jor worldwide health problem, accounting for
about 600,000 new cases diagnosed each year
(Domper Arnal et al., 2015). Geographically,
esophageal cancer incidence varies; around
half of all esophageal cancer cases worldwide
are identified in China, where the esophageal
squamous cell carcinoma (ESCC) subtype ac-
counts for the bulk of cases (Chellappan et al.,
2018; Liang et al., 2017). The overall inci-
dence rate of esophageal cancer is declining
globally, which can be ascribed to a number
of causes including improving dietary prac-
tices, declining rates of drinking and smoking
in some areas, and economic prosperity
(Gupta et al., 2021; Xu et al., 2020b). Diet,
alcohol and cigarette usage, esophageal
burns, achalasia of the heart, and several viral
infections are risk factors for esophageal can-
cer (Kamangar et al., 2009). According to Xi
et al.'s research, circBCAR3 suppression pre-
vents esophageal cancer tumor development
and metastasis. QKI functions as a positive
regulator when CircBCAR3 interacts with
miR-27a-3p to upregulate transportin-1. QKI
is transcriptionally activated by hypoxia-in-
duced E2F7, which enhances carcinogenesis
and promotes the development of
circBCAR3. These results suggested
circBCAR3 as a possible target for esopha-
geal cancer treatment (Gupta et al., 2018a; Xi
etal., 2022). Wnt/B-catenin is an essential sig-
naling cascade that controls several biological
functions (Pai et al., 2017). The process of ac-
tivation starts when the Wnt ligand attaches
itself to its receptor, starting a signaling cas-
cade that stops P-catenin from degrading
(Gupta et al., 2018b; MacDonald et al., 2009).
Once stabilized, B-catenin moves into the nu-
cleus and engages in transcription factor in-
teractions to enhance the expression of target
genes (Valenta et al., 2012). This route is es-
sential for maintaining stem cells, maintain-
ing tissue homeostasis, and promoting embry-
onic development (Blanpain and Fuchs,
2009). Dysregulation has been linked to a
number of illnesses, including cancer. Gain-
ing knowledge about Wnt/B-catenin signaling
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can help treat disorders caused by abnormal
cellular processes and provide insights into
biology during development (Hussain et al.,
2024; White et al., 2012). Yao et al. investi-
gated the function of circPVT1 in esophageal
cancer 5-FU chemosensitivity. 5-FU-resistant
cells have increased CircPVT1 expression,
which can be downregulated to improve 5-FU
chemosensitivity through decreased multi-
drug-resistant protein levels and increased cy-
totoxicity. Additionally, it affects the expres-
sion of Frizzled3, which may be overex-
pressed or inhibited by a miR-30a-5p inhibi-
tor. Because of its involvement in esophageal
cancer 5-FU chemosensitivity, CircPVTI
may one day be used as a therapeutic target
(Hussain et al., 2023; Yao et al., 2021).

Lung adenocarcinoma

One common subtype of NSCLC that
starts in the peripheral lung tissues is lung ad-
enocarcinoma (Bhat et al., 2023f). It is char-
acterized by acinar or glandular characteris-
tics and often appears on imaging as a periph-
eral mass (Chen et al., 2022). It usually affects
those who have never smoked and those who
have smoked in the past. It is frequently
linked to mutations like EGFR or KRAS
(Rohilla et al., 2023a; Takamochi et al.,
2013). Shortness of breath, coughing, and
chest discomfort are possible symptoms. Im-
aging, biopsies, and molecular tests are all
part of the diagnosis (Thapa et al., 2023b).
The range of treatment options includes im-
munotherapy, targeted treatments, chemo-
therapy, and surgery (Lemjabbar-Alaoui et
al., 2015). The stage at diagnostic determines
the prognosis, with early discovery greatly in-
creasing the likelihood of a successful inter-
vention and survival (Denisenko et al., 2018;
Rohilla et al., 2023b). People who live in
highly polluted cities have a greater risk of
lung adenocarcinoma; non-smokers are more
vulnerable than smokers, according to retro-
spective research conducted in North China
(Dela Cruz et al., 2011). The study also dis-
covered that the cancer was more likely to de-
velop in the right lung and that the majority of
individuals with lung adenocarcinoma had no

prior history of lung-related conditions
(Metwally et al., 2022). Additionally, a differ-
ent study reported on the rising frequency of
non-smoking lung adenocarcinoma as well as
the changing clinical features of ground glass
opacity (GGO) lung adenocarcinoma pa-
tients, suggesting a changing epidemiological
profile (Li et al., 2020; Singhvi et al., 2018).
These results highlight how crucial it is to
comprehend how clinical characteristics and
risk factors for lung adenocarcinoma are
evolving in order to effectively prevent and
treat the disease (Li et al., 2022a). Zhang et al.
used exosomes and circRNA 101093 (cir93)
to investigate ferroptosis resistance in LUAD.
Exosomes lower lipid peroxidation, which
desensitizes LUAD cells to ferroptosis. Cir93
regulates arachidonic acid by interacting with
FABP3. In pre-clinical in vivo models, ferrop-
tosis-based therapy is improved by inhibiting
exosome release (Zhang et al., 2022c). The
gene SLC7A11, often referred to as xCT, pro-
duces a component of the cystine/glutamate
transporter. System xCT is the name of this
transporter, which is essential to maintaining
cellular redox balance (Hutchinson et al.,
2019). In the context of ferroptosis, a con-
trolled cell death process marked by iron-de-
pendent lipid peroxidation, SLC7A411 is very
important (Koppula et al., 2018; Subramani-
yan et al., 2022). The SLC7A11-encoded pro-
tein aids in the absorption of cystine by cells,
which is a necessary precursor to glutathione
and vital for shielding cells from oxidative
damage (Nguyen et al., 2022). Because it can
make cancer cells more susceptible to thera-
pies that cause ferroptosis, inhibition of
SLC7A11 has been investigated as a therapeu-
tic approach in several malignancies (Lee and
Roh, 2022; Thapa et al., 2023f). Pan et al. in-
vestigated the function of circP4HB in ferrop-
tosis and LUAD. CircP4HB is increased in
LUAD and prevents cells from going through
erastin-induced ferroptosis by inducing the
production of glutathione. The overexpres-
sion of circP4HB is confirmed to enhance tu-
mor development and suppress ferroptosis in
vivo, indicating that it may be a potential
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biomarker for LUAD (Pan et al., 2022) (Fig-
ure 3).

A circRNA known as CircDTL has been
connected to the development of NSCLC tu-
mors. According to research by Shanshan et
al., CircDTL functions as an oncogene, stim-
ulating the formation of tumors, and is in-
creased in NSCLC cells. It has also been
demonstrated to control ferroptosis and apop-
tosis in NSCLC cells. The study found that

GPX4 inhibits both ferroptosis and apoptosis,
and that CircDTL causes cancer through the
circDTL/miR-1287-5p/GPX4 axis. It has
been discovered that squelching CircDTL in-
creases NSCLC cells' susceptibility to chemo-
therapeutic drugs and prevents tumor devel-
opment in vivo. According to this study,
CircDTL may be a useful therapeutic target
for the treatment of NSCLC cancer (Shanshan
etal., 2021).

circP4HB ’

I

UNCONTROLLED
GROWTH

LIPID ROS

FERROPTOSIS

LUNG CANCER

Figure 3: As illustrated in the figure, circular RNA of prolyl 4-hydroxylase, beta polypeptide (CircP4HB)
emerges as a potent ferroptosis suppressor in lung adenocarcinoma (LUAD). Elevated levels of
CircP4HB in LUAD play a pivotal role in preventing cells from undergoing erastin-induced ferroptosis.
This protective mechanism is attributed to the induction of glutathione production by CircP4HB. Further-
more, in vivo studies confirm that the overexpression of circP4HB not only enhances tumor development
but also effectively suppresses ferroptosis.
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Thyroid cancer

The thyroid gland, an essential component
of the endocrine system, is the source of thy-
roid cancer (Bauer, 2020). It frequently ap-
pears as a painless lump in the neck and is
characterized by aberrant cell proliferation
(Grimm, 2022). Thyroid cancer comes in two
primary forms: follicular and papillary, both
of which often have good prognoses (Bhat et
al., 2024b). On the other hand, anaplastic thy-
roid carcinoma is less treatable and more ag-
gressive. Voice changes and trouble swallow-
ing are common symptoms. Imaging and bi-
opsies are used in diagnosis (Nguyen et al.,
2015). Radiation therapy with iodine therapy,
surgery, and hormone replacement therapy
are available as treatments. The prognosis
varies, although results are greatly improved
with early diagnosis (Laha et al., 2020). For
thyroid cancer to be adequately managed, fol-
low-ups after therapy and routine monitoring
are crucial (Carballo and Quiros, 2012). Thy-
roid cancer's epidemiology has been mostly
consistent in recent years, with older persons
seeing a rising incidence and its prevalence
being greater in women (Maniakas et al.,
2022). Numerous risk variables, such as age,
gender, and environmental factors including
radiation exposure and food, have been dis-
covered (Rahbari et al., 2010). Differentiated
thyroid cancer (DTC) and undifferentiated
thyroid cancer (UTC) are two of the many
subtypes of this complicated illness (Gazeu et
al., 2020). While UTC is more aggressive and
has a poorer prognosis, DTC is more frequent
and has a better prognosis (Paulson et al.,
2019). Most thyroid malignancies are de-
tected at an early stage, and improvements in
diagnostic and therapeutic methods have
raised the overall survival rate for both DTC
and UTC (Al-Qurayshi et al., 2021). The
function of circ_0067934 in thyroid cancer
cells was investigated by Wang et al. Their
findings showed that circ 0067934 reduces
ferroptosis, which affects indicators like Fe?*,
iron, and ROS, ultimately decreasing cell via-
bility. By sponging and suppressing miR-
545-3p, silencing circ_0067934 causes apop-
tosis, prevents proliferation, and increases the

ferroptosis-negative regulator SLC7A11. The
consequences of silencing can be reversed by
overexpressing SLC7A411 or blocking miR-
545-3p, circ 0067934 being proposed as a
possible therapeutic target (Wang et al.,
2021c). Glutathione peroxidase 4, or GPX4,
is a vital enzyme that helps shield cells from
oxidative damage (Bersuker et al., 2019). It is
essential for preserving the integrity of cells
since it scavenges and neutralizes dangerous
ROS (Li et al., 2021). Lipid peroxidation is a
process where free radicals harm cell mem-
branes; GPX4 particularly inhibits this dam-
age (Conrad and Friedmann Angeli, 2015).
This enzyme is especially important when
considering ferroptosis. Conrad et al., showed
that GPX4 is a vital enzyme that helps shield
cells from oxidative damage. It is essential for
preserving the integrity of cells since it scav-
enges and neutralizes dangerous ROS. Lipid
peroxidation is a process where free radicals
harm cell membranes; GPX4 particularly in-
hibits this damage. This enzyme is especially
important when considering ferroptosis, a
controlled cell death process that involves li-
pid peroxidation (Chen et al., 2021b).

Colorectal cancer

One of the most common and deadly tu-
mors in the world is colorectal cancer, which
usually starts in the colon or rectum (Eng et
al., 2022). Associated with both hereditary
and environmental variables, it frequently de-
velops from benign polyps (Bhat et al.,
2023b). Changes in bowel habits, blood in the
stool, and discomfort in the abdomen are
among the symptoms (Alzahrani et al., 2021).
For successful treatments, early diagnosis
through tests such as colonoscopies is essen-
tial (Bhat et al., 2023c). Depending on the pa-
tient's condition and the stage of the cancer,
different treatment options include radiation,
chemotherapy, and surgery (Mishra et al.,
2013). Promising paths are presented by de-
velopments in immunotherapy and precision
medicine. Risk can be decreased by making
lifestyle changes including eating a balanced
diet and getting frequent exercise. Campaigns
to raise public awareness emphasize the value
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of tests for early diagnosis, which improves
the likelihood of a good outcome (Gray et al.,
2020). Globally, colorectal cancer is a major
health problem with differing epidemiologi-
cal features by location. According to esti-
mates, colorectal cancer will claim 460,000
lives in 2018 and cause 1,388,422 new cases.
Men and women have a lifetime risk of 1 in
23 and 1 in 26, respectively (Rugge et al.,
2015). The high death rate of colorectal can-
cer is partly due to the fact that most instances
are discovered too late. Age, diet, physical ac-
tivity, obesity, smoking, alcohol use, and a
family history of colorectal cancer are the
main risk factors for the disease. In the United
States, colorectal cancer ranked third among
cancers diagnosed in both men and women in
2017 (Servarayan Murugesan et al., 2018).
Since the mid-1980s, there has been a general
decline in the annual diagnosis rate of colo-
rectal cancer, mostly as a result of greater
screening and modifications to risk factors
connected to lifestyle. However, since the
mid-1980s, rates have been rising by 1 % to
2% year among those under 50. A little
ncRNA molecule called miR-431 is a member
of the miRNA family (Rawla et al., 2019).
These small molecules bind to target genes'
mRNA and stop them from being translated
into proteins, which is a critical function they
perform in controlling gene expression. MiR-
431 exhibits dual functionality as either a tu-
mor suppressor or an oncogene, contingent
upon the specific biological context (Mac-
farlane and Murphy, 2010). It inhibits cell in-
vasion and proliferation in certain malignan-
cies, but it also encourages carcinogenesis in
others (L1 et al., 2022¢). The influence of
circSTIL on ferroptosis and cell proliferation
in CRC was examined in the study by Li et al.
In CRC tissues, circSTIL is elevated; silenc-
ing it causes ferroptosis and decreases cell
growth. According to the study, circSTIL in-
hibits ferroptosis and increases CRC cell pro-
liferation through the miR-431/SLC7A11 sig-
naling pathway, indicating possible targets for
CRC therapy (Li et al., 2023b). An important
axis in controlling cell function and develop-
ment is formed by the metabolic enzyme SCD

and the RNA-binding protein ELAVLI1. Cell
growth and metabolism are impacted by
ELAVLI1's promotion of SCD expression.
Numerous illnesses, including cancer and
neurological conditions, are linked to this in-
teraction (Diaz-Muiioz et al., 2015). Thera-
peutic intervention for various disorders may
include targeting this axis. According to re-
search by Long et al., serum expression of
circRNA circRHBDDI1 is connected with the
advancement of CRC and is markedly ele-
vated in CRC tissues and cells. circRHBDD1
silencing increases ferroptotic cell death and
RSL3-induced ferroptosis while inhibiting
CRC cell migration and proliferation. Ac-
cording to in vivo research, circRHBDDI1
knockdown suppresses ferroptosis and CRC
carcinogenesis, indicating circRHBDDI as a
possible target for therapy (Long et al., 2024).
The miR-326 inhibits the expression of the
CCLS5 gene, which is important for drawing
inflammatory cells. This controls inflamma-
tion (Shao et al., 2021). However, downregu-
lated miR-326 allows CCL5 to proliferate, en-
listing the help of inflammatory forces and
maybe exacerbating conditions like fibrosis
and arthritis (Das et al., 2014). The function
of circABCB10 in rectal cancer was investi-
gated in the Xian et al. investigation. It was
discovered that its overexpression stimulates
ferroptosis and apoptosis in cancer cells in
conjunction with CCL5 and miR-326 down-
regulation. The investigation also revealed
miR-326 as a circABCB10 target, which at-
tenuates the impact of circABCB10 deletion
on these processes to some extent. This
showed that circABCB10 would be a useful
therapeutic target for the treatment of CRC
(Xian et al., 2020).

Breast cancer

Mammary gland cells are the source of
breast cancer, a diverse illness. It is typified
by unchecked cell proliferation that results in
cancerous growths (Fahad Ullah, 2019). Age,
hormonal changes, family history, and ge-
netic abnormalities (BRCA1, BRCA2) are
common risk factors (Feng et al., 2018).
Breast lumps, nipple discharge, and changes
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in size or form are among the symptoms. For
effective therapy, early diagnosis with mam-
mography and routine screenings are essen-
tial. Based on the presence or absence of hor-
mone receptors (estrogen, progesterone, and
HER?2), breast cancer is categorized into sub-
types (Shah et al., 2014). Chemotherapy, sur-
gery, hormone therapy, radiation therapy, and
targeted treatments are some of the available
treatment options (Menta et al., 2018). Preci-
sion medicine's ongoing advancements im-
prove tailored treatment strategies, raising
overall survival rates and enhancing the qual-
ity of life for those who are impacted. Differ-
ent epidemiological trends contribute to the
high global health burden of breast cancer
(Arnold et al., 2022). In low- and middle-in-
come nations, it is the primary cause of can-
cer-related fatalities and the most frequent
cancer in women globally. Globally, there
were predicted to be 685,000 fatalities and 2.3
million new cases in 2020 (Bagwe-Parab et
al., 2020). The signaling pathway known as
the STAT3 axis is essential for a number of
cellular activities, including as inflammation,
immunology, and cancer (Chen et al., 2023b).
A transcription factor called STAT3 moves to
the nucleus when it is activated by cytokines
and growth factors, where it controls the ex-
pression of targeted genes (Aggarwal et al.,
2009). The STAT3 axis is frequently dysreg-
ulated in the setting of cancer, which aids in
tumor growth, survival, and immune evasion
(Maetal., 2023). Targeting this route for ther-
apeutic action is a focus of cancer study out-
comes, as persistent activation of STAT3 has
been linked to a number of different malig-
nancies (Lee et al., 2019). Multiple signaling
molecules and feedback loops are involved in
the complex interactions within the STAT3
axis, which makes it a dynamic regulatory
network in cellular physiology and disease
(Hu et al., 2021). The study by Zhang et al.
investigated circRHOT1's function in the de-
velopment of breast cancer. Depletion of
CircRHOT1 lowers invasion and migration,
triggers apoptosis, and decreases cell prolifer-
ation. Additionally, it increases iron, Fe?*, and
reactive oxygen species, strengthening

erastin's inhibitory effect on cell develop-
ment. As a microRNA-106a-5p sponge,
CircRHOT1 suppresses miR-106a-5p and
prevents ferroptosis. According to the study,
miR-106a-5p and circRHOT1 may be useful
therapeutic targets for breast cancer (Zhang et
al., 2021). Serine/arginine-rich (SR) proteins
include SR-rich splicing factor 1 (SRSF1), of-
ten referred to as SF2/ASF (splicing factor
2/alternative splicing factor) is essential for
the process of pre-mRNA splicing, which
joins exons to create mature mRNA by re-
moving non-coding introns (Bogaert et al.,
2023). Particularly, SRSF1 affects alternative
splicing, which adds to the variety of mRNA
isoforms (Du et al., 2021). A number of ill-
nesses, including cancer, have been linked to
aberrant SRSF'1 expression and activity (Lei
et al., 2023). SRSF'1 has the ability to influ-
ence whether exons are included or excluded
in cancer cells, resulting in changed mRNA
isoforms that may have carcinogenic qualities
(Lv et al., 2021). Using SR-rich splicing fac-
tor 1 (SRSF1), Song et al. investigated the mo-
lecular basis of cisplatin chemosensitivity in
TNBC. They discovered that downregulating
SRSF1 causes ferroptosis, decreases viability,
and increases DDP chemosensitivity. GCH/
levels are raised by upregulating circSEPTO,
which prevents GCH1 ubiquitination. By pre-
venting ferroptosis, overexpression of
circSEPT9 and GCHI reduces DDP chemo-
sensitivity. The study proposed SRSF inhib-
itors as a possible tactic to increase TNBC pa-
tients' treatment effectiveness (Song et al.,
2024). A subtype of breast cancer known as
HER2-positive, or human epidermal growth
factor receptor 2-positive, is defined by the
overexpression or amplification of the HER2
gene (Igbal and Igbal, 2014). One protein in-
volved in cell division and development is
called HER2, and overexpression of this pro-
tein can result in tumor growth that is un-
checked and aggressive. About 20 % of cases
of breast cancer are of this subtype (Mo et al.,
2022). There are certain therapeutic modali-
ties linked to HER2-positive breast cancer
(Jiang et al., 2023). Patients with HER2-posi-
tive breast cancer respond considerably better
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to targeted treatments like pertuzumab and
trastuzumab (Herceptin), which work by in-
hibiting the function of the HER2 protein
(Sun et al., 2022). Determining the HER?2 sta-
tus of a breast cancer tumor is crucial in order
to optimize therapy options and enhance pa-
tient outcomes (Gajria and Chandarlapaty,
2011). Bazhabayi et al., investigated circG-
FRA1's function in breast cancer. It was dis-
covered that circGFRA1 may be knocked
down to prevent cell migration, invasion, and
proliferation in HER-2-positive BC. By at-
taching to miR-1228 and reducing its inhibi-
tory action on AIFM2, CircGFRA1 reduces
its effects via a ceRNA mechanism
(Bazhabayi et al., 2021).

Hepatocellular carcinoma

The most prevalent kind of primary liver
cancer is called HCC, and it starts in the major
cell type of the liver, called hepatocytes
(Alawyia and Constantinou, 2023). It is fre-
quently linked to long-term liver conditions
such non-alcoholic fatty liver disease, viral
hepatitis (B and C) and cirrhosis. Abdominal
discomfort, weight loss, jaundice, and edema
are some signs of HCC (Salazar and Le,
2021). Blood tests, imaging investigations,
and occasionally a liver biopsy are used in the
diagnosis process (Forner et al., 2018). De-
pending on the cancer's stage, hepatocellular
carcinoma patients may get surgery, liver
transplantation, ablation treatments, che-
moembolization, targeted medicines, immu-
notherapy, and more (Hennedige and
Venkatesh, 2013). The prognosis varies, alt-
hough better results are possible with early
discovery and management. For the purpose
of early identification and prompt treatment,
people who are at high risk of developing
liver cancer must undergo routine monitoring
(Guan et al., 2021). A serious worldwide
health problem is HCC, which is more com-
mon in areas where chronic hepatitis B and C
infections are common. It ranks as the fourth
most prevalent cause of cancer-related deaths
globally and the sixth most common kind of
cancer (Yang et al., 2019). Liver cancer
claimed the lives of an estimated 841,000

people in 2018; East Asia and sub-Saharan
Africa had the highest incidence rates
(Ganesan and Kulik, 2023). Alcohol use, af-
latoxin exposure, chronic viral hepatitis, and
non-alcoholic fatty liver disease are the main
risk factors for HCC. For the prevention of
HCQC, it is essential to identify and treat un-
derlying liver problems as soon as possible
(Starzynska, 2007). According to a study by
Lyu et al., circ0097009 is markedly increased
in HCC, prevents cell invasion and prolifera-
tion. Additionally, it controls the important
ferroptosis regulator SLC7A411 via sponging
miR-1261 in HCC. They highlighted the reg-
ulatory role of circ0097009 in cancer cell fer-
roptosis and proposed it as a possible diagnos-
tic biomarker and therapeutic target for HCC
(Lyu et al., 2021). A family of medications
known as tyrosine kinase inhibitors (TKIs)
targets and inhibits certain tyrosine kinases
(Thapa et al., 2023e). These enzymes are es-
sential for many biological functions, such as
signaling, cell division, and growth. Tyrosine
kinases that are activated abnormally are fre-
quently linked to specific kinds of cancer
(Paul and Mukhopadhyay, 2004). TKIs ob-
struct the signaling pathways that encourage
the development of cancer cells in cancer
therapy (Gilles et al., 2022). Their mechanism
of action involves obstructing tyrosine kinase
activity, which in turn prevents downstream
signaling that advances tumor growth (Bhat et
al., 2023a). TKIs are indicated for the treat-
ment of several cancers, such as chronic my-
eloid leukemia (CML), breast cancer, gastro-
intestinal stromal tumors (GISTs), and lung
cancer (Shyam Sunder et al., 2023). Bi et al.
(2023) discovered that when multi-targeted
tyrosine kinase inhibitors, such as Lenvatinib,
are administered to hepatocellular carcinoma
cells, circular RNA FAM134B
(circFAM134B)  promotes  ferroptosis.
CircFAM134B increases the amounts of reac-
tive oxygen species, Fe?*, and malondialde-
hyde in HCC cells via targeting endoplasmic
reticulum-phagy. It is a potential therapeutic
target because it interacts with PABPC4, an
antagonist of nonsense-mediated mRNA de-
cay, to affect the decay of FAM134B mRNA

582



EXCLI Journal 2024;23:570-599 —ISSN 1611-2156

Received: January 20, 2024, accepted: April 09, 2024, published: April 25, 2024

(Bietal., 2023). The biochemical pathway in-
cluding GPX4, an enzyme essential for
shielding cells from oxidative damage, is
known as the GPX4 axis (Chen et al., 2023c¢).
One important factor in halting lipid peroxi-
dation is GPX4. The GPX4 axis is especially
important when considering ferroptosis, a
controlled cell death process marked by lipid
peroxidation (Bebber et al., 2020). The me-
tabolism of lipid molecules and the cellular
antioxidant system are two of the many ele-
ments that make up the GPX4 axis (Wang et
al., 2021d). In some pathological situations,
such as cancer and neurological illnesses, fer-
roptosis can be triggered by inhibition of
GPX4 (Fuloria et al., 2021). Xu et al. investi-
gated ferroptosis, an iron-dependent mecha-
nism of cell death, and its relationship to cir-
cIL4R's function in HCC. HCC tissues and
cells exhibit a considerable upregulation of
CircIL4R, and its reduction expedites ferrop-
tosis while inhibiting tumor development. Via
miR-541-3p, it controls glutathione peroxi-
dase 4, its target. MiR-541-3p inhibition less-
ens the impact of circIL4R knockdown in
HCC cells. The functions of circIL4R as a fer-
roptosis inhibitor and tumor promoter in HCC
are confirmed by in vivo investigations (Xu et
al., 2020a). Similarly, Zhai et al. showed that
downregulation of RBMS1 in HCC tissues
correlates with poorer patient survival.
RBMS1 overexpression inhibits HCC cell
growth by suppressing GPX4, promoting fer-
roptosis  via circIDE/miR-19b-3p/RBMS
axis in HCC (Zhai et al., 2023) (Figure 4).

Cervical cancer

A particular kind of cancer called cervical
cancer starts in the cells of the cervix, which
is the area where the uterus meets the vagina.
Human papillomavirus (HPV) infection with
high-risk strains is the main cause of cervical
cancer (Burd, 2003). Early detection and
management are made possible by routine
screening with Pap smears or HPV tests
(Buskwofie et al., 2020). Abnormal vaginal
bleeding, pelvic discomfort, and pain during
sexual activity are all possible signs of cervi-
cal cancer (Fang et al., 2014). Depending on

the cancer's stage, treatment options might in-
clude chemotherapy, radiation therapy, and
surgery (Vikraman et al., 2022). Cervical can-
cer incidence has decreased dramatically as a
result of preventive measures including HPV
vaccination (Moore, 2006). Cervical cancer's
epidemiology is notable for having a large
worldwide impact, especially in low- and
middle-income nations (Brisson et al., 2020).
Cervical cancer was expected to have caused
311,000 fatalities and 570,000 new cases in
2018, with sub-Saharan Africa, South-Central
Asia, and South-East Asia having the greatest
incidence rates (Olusola et al., 2019). Persis-
tent infection with high-risk HPV types is
substantially associated with the illness. Dis-
parities in access to therapies such as HPV
vaccination and screening, which are effec-
tive preventative approaches, add to the une-
ven Cumber of cervical cancer (Zhang et al.,
2020). Reducing the incidence and death of
cervical cancer requires ongoing efforts to en-
hance screening programs and vaccine cover-
age, especially in areas with low resources
(Choi et al., 2022). CircRNA ringmaster
circACAP2 shows off its skills in muscle and
brain cells. It inhibits the growth of harmful
aggregates that can damage neurons by bind-
ing to a protein known as FUS (Mehta et al.,
2020). The influence of circACAP2 on fer-
roptosis and its significance in cervical cancer
were investigated in the work by Liu et al. By
lowering ROS, iron, and Fe?" levels,
CircACAP2 reduces the viability of cervical
cancer cells. By acting as a rival endogenous
RNA to miR-193a-5p, it increases the expres-
sion of GPX4. CircaCAP2 knockdown re-
duces cell viability; this effect can be reversed
by overexpressing GPX4 or inhibiting miR-
193a-5p (Liu et al., 2022b). CircRNA mole-
cule circEPSTI1, which is just 100 words long
yet has a powerful impact on illness studies,
has recently come to light. It functions like to
a microscopic investigator, detecting and
maybe affecting the EPSTI1 gene's function
in cell proliferation (Gu et al., 2023). Accord-
ing to Wu et al.'s study, circEPSTII is signif-
icantly overexpressed in cervical cancer,
which affects cell ferroptosis and lessens the
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Figure 4: This image depicts the intricate role of RNA binding motif single stranded interacting protein
1 (RBMS1) in hepatocellular carcinoma progression, unveiling its link to ferroptosis regulation. The Cir-
cular RNA Intercellular DElay (circIDE)/miR-19b-3p/RBMS1 axis emerges as a potential therapeutic
target and prognostic factor in hepatocellular carcinoma.

effects of ferritin. The circEPSTI1-miR-375/
409-3P/515-5p-SLC7A11 axis is linked to
ferroptosis and affects the growth of cervical
cancer. CircEPSTI1 was proposed by the
study as a possible cervical cancer indicator
and therapeutic target (Wu et al., 2021a).

Bladder cancer

One kind of cancer that starts in the blad-
der's cells is called bladder cancer. Transi-
tional cell carcinoma, which originates in the

bladder's innermost lining, is the most preva-
lent kind of bladder cancer (Thapa et al.,
2023f). Age, frequent bladder infections,
smoking, and chemical exposure are risk fac-
tors for bladder cancer (Farling, 2017). Fre-
quent urination, pelvic discomfort, and blood
in the urine are common symptoms. Urine cy-
tology, imaging investigations, and cystos-
copy are just a few of the tests used in the di-
agnosis process (Thapa et al., 2023a). De-
pending on the illness's stage, bladder cancer
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patients may get radiation treatment, chemo-
therapy, immunotherapy, or surgery (Wilson
et al., 2022). The prognosis varies, although
results are greatly improved by early discov-
ery and treatment. Bladder cancer's epidemi-
ology is typified by its substantial worldwide
influence, especially in industrialized nations
(Thapa et al., 2022). Globally, bladder cancer
was expected to have caused 168,000 deaths
and 436,000 new cases in 2018 (Saginala et
al., 2020). Numerous risk factors, including as
alcohol intake, tobacco use, and occupational
exposure to certain chemicals, are highly as-
sociated with the condition. There is signifi-
cant regional variation in the incidence rates,
with larger rates found in North America and
Europe (Pelucchi et al., 2006). Although mor-
tality rates have decreased in many high-in-
come countries as a result of early identifica-
tion and treatment, problems still exist in low-
and middle-income countries (Wang et al.,
2015). The MAPK pathway is an essential
cell signaling cascade that governs a number
of different biological functions (Fang and
Richardson, 2005). The route is started by ex-
tracellular cues like stress or growth factors,
and it entails the successive activation of ki-
nases including ERK, MEK, and RAF
(Morrison, 2012). When activated ERK trans-
locates to the nucleus, it affects gene expres-
sion and fosters the division, survival, and
multiplication of cells (Fecher et al., 2008).
Many disorders, including cancer, are linked
to dysregulation of the MAPK pathway,
whereby aberrant signaling leads to un-
checked cell proliferation (Yip and Papa,
2021). Ferroptosis in bladder cancer cells is
regulated by circST6GALNACS6, according
to research by Wang et al. It was a tumor sup-
pressor at first, but it now encourages erastin-
induced ferroptosis. The small heat shock
protein 1 (HSPB1) N-terminus is bound by
circSTOGALNACG6, which inhibits erastin-
induced phosphorylation, which is connected
to ferroptosis resistance. Protein kinase C in-
creases HSPB1 phosphorylation, which pre-
vents ferroptosis caused by circST6GAL-
NAC6. According to the study, circST6GAL-
NAC6 may be a target for bladder cancer

ferroptosis development (Wang et al., 2022b).
OTU deubiquitinase 1, or OTUBI, is a pro-
tein-coding gene that produces an enzyme
that is a member of the protease family that
contains the ovarian tumor (OTU) domain
(Bhat et al., 2024a). As a deubiquitinating en-
zyme, OTUBI contributes to the control of
cellular activities that rely on ubiquitin
(Rawat et al., 2023). Controlling the ubiqui-
tin-proteasome system, particularly in rela-
tion to ubiquitin chain cleavage and deubiqui-
tination, is one of its well-known functions
(Singla et al., 2023). Numerous physiological
processes, such as immunological response,
cellular signaling, and DNA repair, have been
linked to OTUBI (Fu et al., 2023). According
to Wang et al.'s research, trastuzumab re-
sistance in HER2-positive breast cancer is
significantly influenced by circ-BGN. Alt-
hough it may be eliminated to increase cell vi-
ability and restore trastuzumab sensitivity, it
is correlated with poor overall survival. By in-
teracting with OTUBI and SLC7A11, Circ-
BGN promotes deubiquitination and prevents
ferroptosis. This indicated circ-BGN as a new
trastuzumab resistance regulator (Wang et al.,
2022c) (Table 1).

CONCLUSION AND FUTURE
PERSPECTIVE

Ferroptosis and circRNAs have a major role
in cancer treatment. One key technique for
cancer therapy and medication resistance has
been found to be ferroptosis. By demonstrat-
ing its promise in treating several cancer
types, such as lung, esophageal, hepatocellu-
lar, and breast cancer, targeting ferroptosis is
thought to be a developing therapy strategy.
CircRNAs have also been shown to have in-
volvement in the development of cancer, they
have been identified to promote proliferation
and metastasis. Reprogramming cell metabo-
lism in breast cancer has also been linked to
exosomal circRNAs. Ferroptosis and circR-
NAs, in summary, show promise as possible
targets for cancer treatment.
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Table 1: This table summarizes various circular RNAs associated with different cancer types, elucidat-
ing their distinct mechanisms, findings, and potential implications. Each study highlights crucial insights,
offering a concise overview of the intricate interplay between circular RNAs and cancer-related pro-

cesses.

Cancer Circular RNA Mechanism Findings Implications
Type
Gastric circHIPK3 miR-508-3p/Bcl- Resistance to cisplatin re- = Potential target
Cancer 2/beclin1/SLC7A11 duced by circHIPK3 for overcoming
axis knockdown cisplatin re-
sistance
circRPPH1 Regulates miR- Essential for stemness of = Target for influ-
375/SLC7A11 axis gastric cancer cells encing stem-
ness in gastric
cancer
circTMEM87A Acts as miR-1276 Decreased miR-1276, in-  circTMEM87A
sponge, inhibits cell creased circTMEMS87A, as a potential
migration and SLC7A11 levels in therapeutic tar-
GC tissues get in gastric
cancer
Circ_0000190 Acts as a sponge for Low expression in GC tis- Implication in
miR-382-5p, inhibits = sues indicates poor prog-  prognosis and
GC advancement nosis. Overexpression potential thera-
encourages ferroptosis peutic target
and inhibits growth
Esopha- CircBCAR3 Interacts with miR- ~ Suppression prevents tu-  Potential thera-
geal 27a-3p, upregulates mor development and peutic target for
Cancer TNPO metastasis esophageal
cancer
CircPVT1 Affects 5-FU Increased expression in Potential thera-
chemosensitivity 5-FU-resistant cells. Im- = peutic target for
plication in 5-FU chemo- improving
sensitivity chemosensitiv-
ity
Lung Ad- circRNA_101093  Regulates ferropto- = Exosomes lower lipid pe- Potential for
enocarci- (cir93) sis resistance roxidation, Cir93 regu- blocking exo-
noma lates arachidonic acid somes in LUAD
treatment
CircP4HB Ferroptosis sup- Prevents erastin-induced Potential bi-
pressor, increased ferroptosis by inducing omarker and
in LUAD glutathione production therapeutic tar-
get for LUAD
CircDTL Controls ferroptosis Stimulates tumor for- Target for im-
and apoptosis in mation in NSCLC cells proving suscep-
NSCLC cells through the circDTL/miR- tibility to
1287-5p/GPX4 axis chemothera-
peutic drugs
Thyroid circ_0067934 Reduces ferropto- = Silencing increases apop- Potential thera-
Cancer sis, sponges miR- tosis, prevents prolifera- = peutic target for
545-3p tion thyroid cancer
Colorec- circSTIL Inhibits ferroptosis Elevated in CRC tissues, Potential tar-
tal Can- through miR- silencing causes ferropto- gets for CRC
cer 431/SLC7A11 sig- sis and decreases cell therapy
naling growth
circRHBDD1 Connected with Silencing increases fer- Potential thera-

CRC advancement,
elevated in CRC tis-
sues

roptotic cell death, inhib-
its migration and prolifer-
ation

peutic target for
CRC
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Breast
Cancer

Hepato-
cellular
Carci-
noma

Cervical
Cancer

circABCB10

CircRHOT1

circSEPT9

circGFRA1

circ0097009

circFAM134B

circlL4R

circACAP2

circEPSTI1

Stimulates ferropto-
sis and apoptosis

Suppresses miR-
106a-5p, prevents
ferroptosis

Regulates SRSF1,
affects ferroptosis

Attenuates cell mi-
gration, invasion,
proliferation

Regulates SLC7A11
through miR-1261

Promotes ferropto-
sis in HCC cells

Regulates ferropto-
sis through miR-
541-3p
Regulates ferropto-
sis through miR-
193a-5p
Affects cell ferropto-
sis and ferritin

Overexpression encour-
ages ferroptosis, inhibits
tumor development
Depletion lowers inva-
sion, migration, triggers
apoptosis

Downregulating SRSF1
causes ferroptosis, up-
regulating circSEPTO re-
duces ferroptosis

Knockdown prevents cell
migration, invasion, and
proliferation

Prevents cell invasion
and proliferation

Increases reactive oxy-
gen species, Fe?*, and
malondialdehyde
Upregulation expedites
ferroptosis, inhibits tumor
development
Reduces cell viability by
lowering ROS, iron, and
Fe2*
Overexpressed in cervi-
cal cancer, linked to fer-

Potential thera-
peutic target for
rectal cancer
Potential thera-
peutic targets
for breast can-
cer
SRSF1 inhibi-
tors as a poten-
tial tactic for
TNBC treat-
ment
Potential thera-
peutic target for
HER-2 positive
BC
Potential diag-
nostic bi-
omarker and
therapeutic tar-
get for HCC
Potential thera-
peutic target for
HCC
Potential thera-
peutic target for
HCC
Potential thera-
peutic target for
cervical cancer
Potential indi-
cator and thera-

However, more research is required to
fully understand the terrain of circRNA-me-
diated ferroptosis regulation in various cancer
types. Comprehensive mechanistic investiga-
tions are necessary to clarify certain
circRNA-mRNA interactions and their influ-
ence on ferroptotic pathways. For the purpose
of finding viable treatment targets, novel ap-
proaches for the profiling and characteriza-
tion of circRNAs implicated in ferroptosis are
needed. A thorough grasp of the complex reg-
ulatory networks may be obtained by combin-
ing omics data with computational analysis.
Additionally, the creation of delivery mecha-
nisms and thorough preclinical validations are
necessary to fully explore the translational po-
tential of circRNA-based treatments. The sig-
nificance of interdisciplinary research teams
is highlighted by the necessity of cross-

roptosis and cancer
growth

peutic target for
cervical cancer

disciplinary collaboration in order to effec-
tively utilize this knowledge for therapeutic
applications.
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