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Cervical cancer poses a major threat to the health of females and is the leading cause of mortality in females. Despite advancements in treatment, most cervical cancer patients have a poor prognosis due to late diagnosis and resistance to treatment. Investigating microRNAs introduces a new path for developing cancer prevention and treatment. miR-155, one of many microRNAs, plays an essential role in tumor development by regulating gene expression processes, such as transcription, translation, and splicing. In cervical cancer, a number of studies have been conducted to exploring the role and mechanisms of miR-155. Therefore, a comprehensive review summarizing all available findings is necessary to clarify the role of miR-155 in cervical cancer development and progression. This review presents an overview of the state-of-the-art research in miR-155 for cervical cancer, including cell apoptosis, migration, invasion, and drug resistance, and highlights its potential as a biomarker and therapeutic target for cervical cancer treatment and prognosis.
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INTRODUCTION
As per GLOBOCAN2020, there are 604,127 new cases of cervical cancer annually, comprising 6.5 percent of all malignant tumors in women worldwide (Sung et al., 2021). Cervical cancer is the fourth most common and lethal neoplasms among women worldwide (Sung et al., 2021). In addition, there were approximately 341,831 deaths due to cervical cancer every year (Sung et al., 2021). Cervical cancer represents a significant global health burden, particularly in developing countries where access to screening and treatment is limited. Continuous infection of high-risk human papillomavirus (HPV) types is closely associated with cervical cancer (Perkins et al., 2023). In most cases (90%), HPV infections are cleared within 6–18 months by the immune system (Fraszczak et al., 2022). However, the high-risk subtypes of HPV infection sometimes persists, such as HPV16 and HPV18, and express two viral oncogenes E6 and E7 (Singini et al., 2023). Subsequently, the E6 and E7 oncogenes allow the production of oncoproteins E6 and E7 through transcription or translation, which lead to increased genomic instability and accumulation of somatic mutations resulting in cervical cancer (Organista-Nava et al., 2019). The uterine cervix present multiple pathophysiological conditions, including cervicitis, cervical polyps, cervical warts, pelvic inflammatory disease (PID), cervical dysplasia, and cervical cancer. The progression of persistent HPV infection cells into cervical warts, cervical intraepithelial neoplasia and finally into invasive invasive cancer (Organista-Nava et al., 2019).
Despite diagnosis and treatment advances in recent years, the morbidity and mortality rate of cervical cancer remain high, especially in the advanced stage. It is widely acknowledged that radical surgery or radiotherapy are the preferred treatment for most of patients with early-stage cervical cancer. While chemotherapy and neoadjuvant chemotherapy are the basic treatment options for patients with advanced cervical cancer and these patients have a poor prognosis due to resistance to chemotherapy. Therefore, an in-depth study on the underlying molecular mechanisms of metastasis and resistance to chemotherapy in cervical cancer would be of great significance for its prevention, early diagnosis and treatment.
In recent years, with the profound study of microRNAs (miRNAs), new horizons for the prevention diagnosis and treatment of cancers are opened (Farooqi et al., 2022). miRNAs have evolved considerably since it was discovered. miRNAs have been reported to widely involved in cell proliferation, cell cycle, differentiation, apoptosis regulation processes (Louro et al., 2022; Shahbazi-Derakhshi et al., 2023; Wang et al., 2023). Recently, numerous studies have indicated that miRNAs potentially played important roles in tumorigenesis, including cervical cancer (Salum et al., 2024a; Li et al., 2024; Srinath et al., 2024). One of the most studied miRNAs in cancers is miR-155, which participated in the development and progression of various cancers, including cervical cancer (Alexandre et al., 2024; Shen et al., 2024; Wang et al., 2016), breast cancer (Grimaldi et al., 2020), oral cancer (Maheswari et al., 2024), gastric cancer (Su et al., 2022), liver cancer (Wang et al., 2021), and lung cancer (Fang et al., 2024). Furthermore, while some studies have implicated miR-155 dysregulation in cervical cancer, conflicting findings and limited data hampered the progress for a comprehensive understanding of disease pathogenesis. Additionally, miR-155 is recognized as a diagnostic, therapeutic and prognostic target in multiple cancers (Karajovic et al., 2024; Wang et al., 2024). Therefore, a deeper understanding of the role of miR-155 in cervical cancer may facilitate the development of targeted therapies tailored to individual patients, ultimately improving treatment outcomes and reducing the burden of this devastating disease. In this review, we summarize and discuss the potential role of miR-155 as a new biomarker or therapeutic target in cervical cancer.
Overview of miR-155
miRNAs, the most frequent type of non-coding RNA, consist of 19–25 nucleotides, and repress and degrade the translation of target mRNA by binding to the 3’untranslated region (UTR) (Guo et al., 2022; Liu et al., 2020). However, in rare cases, miRNAs promote target genes translation and is involved in post-transcriptional gene regulation (Ha and Kim, 2014). At present, a total of 1,572 miRNAs have been identified and about one-third of all human genes are negatively targeted and regulated by miRNAs at transcriptional or post-transcriptional levels (Song et al., 2023; Zhao et al., 2022). The biogenesis of miRNAs involves a series of coordinated steps, beginning in the nucleus and culminating in the cytoplasm. The majority of miRNAs are transcribed by RNA polymerase II as long primary miRNA transcripts (pri-miRNAs) from genomic DNA (Bhat et al., 2020). Pri-miRNAs can be several kilobases in length and often contain multiple hairpin structures, each capable of producing a mature miRNA (Li N. et al., 2022). The microprocessor complex, consisting of the RNA-binding protein DGCR8 and the endonuclease Drosha, removes the5′ and 3′ends of the pri-miRNA (Sun et al., 2022). This cleavage event occurs near the base of the hairpin, resulting in the release of a hairpin-shaped precursor miRNA (pre-miRNA) approximately 70–100 nucleotides in length (Sun et al., 2022). The pre-miRNA is recognized by Exportin-5, a member of the Ran-GTP-dependent nuclear export receptor family, and then is exported from the nucleus (Cambiagno et al., 2021). The pre-miRNA is further processed by the RNase III enzyme Dicer, along with its co-factor TRBP (HIV-1 TAR RNA-binding protein), to generate a mature miRNA duplex (Ma S. et al., 2023). The mature miRNA duplex is loaded onto the RNA-induced silencing complex, where one strand (the guide strand) is preferentially selected for incorporation based on thermodynamic stability and sequence composition (Kim et al., 2019). MiRNAs primarily bind to the 3′untranslated region (UTR) of target mRNAs through sequence complementarity, typically leading to translational repression or mRNA degradation (Ma J. et al., 2023). Overall, the biogenesis of miRNAs is a highly regulated and complex process that involves multiple protein complexes and cellular compartments (El-Meguid et al., 2024; Salum et al., 2024a). Dysregulation of miRNA biogenesis can have profound effects on gene expression and cellular function, contributing to various diseases, including cancer, neurodegenerative disorders, and cardiovascular diseases.
miR-155, a small non-coding RNA molecule, is encoded by the miR-155 host gene located on chromosome 21 in humans (Yang W. et al., 2022). Generally, mature sequences of miR-155 is divided into 3p and 5p according the source, miR-155-5p occupies a dominant position in miR-155 (Han et al., 2022). It is highly conserved across species and is expressed in a variety of cell types, including immune cells, epithelial cells, and cancer cells (Asadirad et al., 2022; Ji et al., 2022; Li X. et al., 2022). miR-155 plays diverse roles in physiological processes and pathological conditions, including apoptosis, proliferation and migration, owing to its ability to regulate the expression of target genes post-transcriptionally (Kalkusova et al., 2022). Also, miR-155 is significantly differentially expressed in immune regulation, metabolic regulation, inflammation, neurological disorders and various tumors (Yao et al., 2020; Chen et al., 2021; Gulei et al., 2019; Ke et al., 2023; Rastegar-Moghaddam et al., 2023; Zhang et al., 2022). For example, Wen et al. (Wen et al., 2021) showed that SIRT1, regulating inflammation, metabolism and other physiological processes, was a miR-155 downstream target gene and that inhibition of miR-155-5p alleviates neuroinflammation through the activation of SIRT1 in the trigeminal nucleus caudalis of chronic migraine mice. In addition, miR-155 was reported to have tumor-suppressive or tumor-promoting consequences. Qin et al. (2013) found that CLDN1 was a well-known gene for ovarian cancer cell invasion and adhesion, and miR-155 significantly suppressed the proliferative and invasive capacity of ovarian cancer cell and inhibited the growth of ovarian xenograft tumors by downregulating CLDN1. Conversely, another study conducted by Yang et al. (2020) demonstrated that miR-155 exerted tumor-promoting effect and significantly increased decitabine resistance by regulating TSPAN5 in triple-negative breast cancer. Some studies showed that miR-155 expression were significantly increased in tissues or blood of patients with cervical cancer and played pro-cancer role (Gocze et al., 2013; Okoye et al., 2019).
miR-155 has been also found to be play a pivotal role in multiple cancer models, including breast cancer, oral cancer, gastric cancer, liver cancer, and lung cancer. The underlying molecular mechanisms may be associated with the remodeling of tumor stroma, cellular viability, migration, invasion, cell cycle, metastasis, and immune escape. For example, miR-155 was suggested to serve as a biomarker for diagnostic and prognostic tool in breast cancer (Grimaldi et al., 2020). And the mechanisms for this action may be correlated to the activation of MMP, regulation of fibrillar collagen expression, and remodeling of the tumor stroma (Mushii et al., 2025). Liu et al. (2021) reported that miR-155 contributed to 5-fluorouracil resistance in oral squamous cell carcinoma by regulating the cell viability, migration, and invasion of the cancer cells. Exosomal miR-155 secreted by gastric cancer cells targeted C/EPBβ to inhibit adipogenesis and stimulate brown adipose differentiation, contributing to the development of tumorigenesis (Liu et al., 2022). miR-155 was also found to contribute to various processes such as the cell cycle, invasion, metastasis, and immune escape, thereby facilitating and exacerbating the progression of liver cancer (Xue et al., 2023). As reported, miR-155 has the ability to target PTEN and modulate signaling pathways like AP-1/NF-kB and AKT/ERK, exerting an impact on the tumor immune response in non-small cell lung cancer (NSCLC) (Wei et al., 2025). Therefore, miR-155 may play a crucial role in regulating several key biological processes of cancer development.
At present, a few additional studies found that the expression of miR-155 was elevated in cervical cancer samples, but significantly prolonged the survival time of patients with cervical cancer, indicating that miR-155 played a tumor suppressor role in cervical cancer (Yang et al., 2023; Paiva et al., 2015). Therefore, miR-155 may function as a tumor suppressor and protective factor in cervical cancer by modulating different target genes or signaling pathways. Figure 1 demonstrated the miR-155 biogenesis, function, and regulation diagram.
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miR-155 regulates cell cycle of cervical cancer
The cell cycle is a highly regulated process, controlling the growth, replication, and division of cells and consisting of distinct phases, including interphase (G1, S, and G2 phases) and mitotic phase (M phase) (Ahmed et al., 2023). Dysregulation of the cell cycle, a hallmark of cancer, contributes to uncontrolled cell proliferation and tumor development (Cheung et al., 2023). Cancer cells often exhibit aberrant cell cycle progression, characterized by accelerated proliferation, evasion of cell cycle checkpoints, and resistance to apoptosis (Yang H. et al., 2023). This dysregulation can result from mutations or alterations in key regulatory genes, such as tumor suppressor genes (e.g., p53, retinoblastoma protein) or oncogenes (e.g., cyclins, cyclin-dependent kinases) (Zabihi et al., 2023; Zhang et al., 2023). Additionally, cell cycle can be regulated by autophagy (Chen et al., 2023; Li et al., 2020). As we all known, mTOR activity negatively regulates autophagy. Li et al. (2023) reported that BML-275 significantly induced p21/cyclin D1/CDK4/6-mediated cell cycle G1/S arrest by promoting autophagy through inhibition of mTOR, which is beneficial for inhibition of prostate cancer progression. Furthermore, miR-15a/16 inhibited G1/S cell cycle transition by inducing autophagy through attenuating the phosphorylation of mTORC1, inhibiting the proliferation of human cervical carcinoma cells and enhancing the effects of chemotherapy medications (Huang et al., 2015). In addition, miR-155-5p was reported to suppress Wilms tumor by inactivating the PI3K/AKT/mTOR signaling pathway (Luo et al., 2020). Recently, Wan et al. (2014) demonstrated that overexpression of miR-155 attenuated the proliferation and cell cycle progression of cervical cancer cells. Furthermore, miR-155 was reported to induce autophagy by suppressing the phosphorylation of mTOR and AKT, as well as the protein levels of RICTOR, RHEB and RPS6KB2 (Wan et al., 2014). In addition, luciferase reporter indicated that miR-155 could directly interact with the 3′UTRs of RICTOR, RHEB and RPS6KB2 (Wan et al., 2014). However, the inhibition of miR-155 significantly inhibited the activation of autophagy by increasing the expression of RICTOR, RHEB and RPS6KB2, as well as the phosphorylation of mTOR (Wan et al., 2014). Importantly, miR-155 inhibition relived G1/S cell cycle arrest and promoted the proliferation of cervical cancer cells (Wan et al., 2014). Interestingly, autophagy inhibition relieved the inhibitory effect of miR-155 on G1/S cell cycle progression (Wan et al., 2014). These results suggest that miR-155 induces G1/S cell cycle arrest and inhibits cervical cancer cells proliferation by inducing autophagy via dysregulation of mTOR pathway.
In contrast, miR-155 can promote the progression of cervical cancer by regulating cell cycle. T cell immunoglobulin and mucin domain-containing protein 3 (Tim-3), presenting on the surface of macrophages, promotes tumor progression by accelerating macrophages transformation into foam cells through blocking secretion of NO and increasing the production of inflammatory factors by macrophages (Yang J. T. et al., 2020). In addition, Tim-3 also affects tumor growth by impacting cell cycle progression (Xiao et al., 2020). Yan et al. (2021) reported that the decreased expression of miR-155 induced cell cycle arrest in the S phases and increased apoptosis rate by activating Tim-3 signal pathway, which suppressed malignant characteristics of cervical cancer cells. miR-155 also play roles in normal cells and by regulating the cell cycle in normal tissues. For tumorigenesis, miR-155 is committed to participating in the cell cycle and immune escape and other processes to promote and intensify the development of cancer (Xue et al., 2023). Additionally, low expression of miR-155 induced cell cycle arrest and promoted apoptosis in cervical cancer cells (Lao et al., 2014). By contrast, miR-155 overexpression promoted the proliferation of cervical cancer cells (Lao et al., 2014). Mechanistic studies showed that miR-155 promoted the progression of cervical cancer through the inhibition of tumor suppressor LKB1 (Lao et al., 2014) Figure 2 shows the potential diagnostic prospects and therapeutic applications of miR-155 in cervical cancer.
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Cell invasion and metastasis are critical processes in cancer progression (Adinew et al., 2022). Cell invasion involves cancer cells breaking through the extracellular matrix (ECM) and basement membrane surrounding the primary tumor, allowing them to invade adjacent tissues and blood or lymphatic vessels (Huang et al., 2023). Metastasis is a complex, multi-step process involving invasion, intravasation, circulation, extravasation, and colonization of distant organs (Huang et al., 2022). EMT has been reported to be a key process driving cancer cell invasion and metastasis (Jin et al., 2022). During EMT, epithelial cells lose their polarity and cell-cell adhesion properties, acquiring a mesenchymal phenotype with increased motility and invasiveness (Sabouni et al., 2023). EMT is regulated by various signaling pathways, including TP53INP1, TGF-β, Wnt, and Notch, as well as transcription factors such as Snail, Slug and Twist (Ang et al., 2023; Fan et al., 2023; Han et al., 2021; Liu A. et al., 2020). Studies have shown that miR-155 plays a role in promoting these processes. Kulkarni et al. (Kulkarni et al., 2021) reported that miR-155 induced cell migration and invasion of kidney cancer. In addition, miR-155 had also been shown to promote the migration and invasion of non-small-cell lung cancer (Li et al., 2021). Recent studies have shown that miR-155 significantly promoted the invasion and migration of cervical cancer cells, while the inhibition of miR-155 showed the opposite effect (Chen et al., 2019; Du et al., 2021). However, the specific mechanism of miR-155 on invasion and migration of cervical cancer cells were not investigated in these studies. The TP53 gene, one of the crucial cancer suppressors, responses to DNA damage, hypoxia and oncogene activation and is involved in the progression of various human tumors including breast carcinoma and colorectal cancer (Roche et al., 2023; Zhou et al., 2023). Additionally, TP53 has been reported to regulate malignant phenotypes of tumor cell through interacting with the tumor protein p53-induced nuclear protein 1 (TP53INP1) (Xia et al., 2019). TP53INP1, an important stress-response gene, is abnormally expressed in multiple tumors, including pancreatic carcinoma, breast cancer and liver cancer (Fang et al., 2019; Yu et al., 2018). Previous investigation suggested that miR-155 targeted TP53INP1 to facilitate the EMT process in liver cancer cells (Liu et al., 2015a; Liu et al., 2015b). Nevertheless, whether miR-155 regulates the invasion and metastasis of cervical cancer by modulating TP53INP1 is unclear. Recently, Li et al. (N. Li et al., 2019) demonstrated that expression of miR-155-5p increased, while expression of TP53INP1 decreased in cervical cancer tissues and cells compared with noncancerous cervical cancer tissues and cells. Furthermore, downregulation of miR-155-5p significantly suppressed migration and invasion of cervical carcinoma cell (Li N. et al., 2019). Also, tumor xenograft models demonstrated that the inhibition of miR-155-5p inhibited tumor growth in vivo (Li N. et al., 2019). In addition, overexpression of TP53INP1 significantly induced the apoptosis of cervical cancer cells and downregulation of TP53INP1 promoted the aggressiveness of cervical cancer cells (Li N. et al., 2019). Further study found that the level of TP53INP1 in cervical cancer cells was promoted by miR-155-5p inhibitor and downregulation of TP53INP1 reversed the inhibitory effect of miR-155-5p inhibitor on the proliferation and metastasis of cervical cancer cells (Li N. et al., 2019). These results suggested that miR-155-5p promoted cervical carcinoma cell invasion and metastasis by inhibiting the expression of TP53INP1. Consistent with this result, Zhang et al. (2018) reported that miR-155 promoted the progression of cervical cancer by inducing Th17/Treg imbalance and inhibiting SOSC1 expression. It has also been reported that miR-155-5p significantly promoted cervical carcinoma cell invasion and metastasis by regulating ARID2-ERCC5-NF-κB signaling pathway (Li H. et al., 2019). These findings indicate that miR-155 promotes cervical cancer cell invasion and metastasis, ultimately facilitating cervical cancer progression.
In contrast, some research has shown that miR-155 can act as an cancer-suppressor gene in cervical cancer by inhibiting invasion and metastasis of cancer cells. Autophagy, an important process for maintaining cell homeostasis, increases protein degradation and reduces protein synthesis and increases, thereby inhibiting tumor growth (Chen et al., 2022). The mTOR pathway plays an important role in autophagy regulation, and PDK1 has been considered as the activator of mTOR pathway (Sun et al., 2020). Qi et al. (2015) reported that PDK1-mTOR pathway inhibitor suppressed cell proliferation in resistant neuroblastoma. Wang et al. (2018) found that the expression of miR-155-5p was decreased in cervical cancer, whereas the level of autophagy was elevated. Furthermore, miR-155-5p downregulation inhibited autophagy, whereas miR-155-5p overexpression had the opposite effects in cervical cancer (Wang et al., 2018). In addition, miR-155-5p overexpression increased LC3 and decreased P62 protein expression in cervical cancer cells through suppressing PDK1/mTOR signaling, whereas miR-155-5p downregulation inhibited LC3 and recovered P62 protein expression by promoting the PDK1/mTOR pathway (Wang et al., 2018). These results indicated that miR-155-5p inhibited cervical cancer progression by enhancing autophagy through suppressing PDK1/mTOR signaling pathway. Additionally, miR-155-5p inhibited cervical cancer cell proliferation by downregulating RAB3B and upregulating CD47-SIRPa pathway (Huang et al., 2021; Xu et al., 2023; Yang T. J. et al., 2020). Moreover, miR-155 inhibited cervical cancer cell invasion and migration by repressing EMT through downregulating the expression of SMAD2 and CCND1 (Lei et al., 2012).
miR-155 inhibits the responsiveness of cervical cancer cells to chemotherapeutic agents
The treatment landscape for ovarian cancer has evolved significantly, integrating chemotherapy, precision medicine, immunotherapy, novel drug conjugates, and surgical advancements to target diverse molecular profiles and clinical scenarios. Chemotherapy is considered a cornerstone in cancer treatment. Resistance to chemotherapeutic agents is involved in intrinsic and acquired resistance. Intrinsic resistance refers to the innate insensitivity of tumor cells to chemotherapy, often attributed to genetic alterations or molecular pathways that confer resistance (Al-Ansari et al., 2022). Acquired resistance, on the other hand, develops over time as tumors adapt to the cytotoxic effects of chemotherapy through mechanisms such as drug efflux, DNA repair, and alterations in drug targets (Antunes et al., 2022; Sharma et al., 2020). Thankfully, multiple studies have showed that miRNAs have crucial roles in the development and progression of chemotherapeutic resistance by affecting the intrinsic mechanisms (Palakurthi et al., 2012). Previous studies indicate that regulation of miRNAs can exert a drug-resistance-reversal effect (Bach et al., 2017; Santos and Almeida, 2020). Cisplatin is a commonly used chemotherapeutic agent for cervical cancer treatment (Himiniuc et al., 2022). Despite the initial clinical response, resistance often emerges after multiple courses of treatment. Evidences showed miR-155 plays an important role in this drug resistance process. Sayyed et al. (2021) reported that 155 inhibitor significantly reversed cisplatin resistance and inhibited tumor sphere formation in oral squamous cell carcinoma. Since miR-155 was found to be involved in resistance to chemotherapy in cancer (Palakurthi et al., 2012), miR-155 inhibitors might be effective on chemotherapeutic resistance in cervical cancer. It was observed that cisplatin treatment invoked the increased expression of miR-155 and the decreased expression of caspase-3 in cervical cancer cells in a time-dependent manner (Zhao et al., 2020). Overexpression of miR-155 led to a decreased apoptosis rate of cervical cancer cells under Cisplatin treatment (Zhao et al., 2020). However, caspase-3 overexpression played the opposite role (Zhao et al., 2020). Further studies revealed that miR-155 overexpression reversed the effects of caspase-3 overexpression (Zhao et al., 2020). These results suggested that miR-155 provides cervical cancer cells with anti-apoptotic abilities by inhibiting the expression of caspase-3, leading to cisplatin resistance. However, hitherto, only one previous report concerning the correlation between miR-155 and drug resistance in cervical cancer. Therefore, more studies are needed to fully investigate the miR-155 in cisplatin resistance in cervical cancer.
Potential of miR-155 as a biomarker in cervical cancer
As summarized in Table 1, the expression level of miR-155 in cervical cancer tissues is regulated by several biological processes. Thus, miR-155 might be considered as a biomarker in cervical cancer. However, many obstacles, including tissue specimens, invasiveness and cost, limiting this approach. Interestingly, a growing number of studies suggested that the circulating level of miR-155 is associated with tumorigenesis, and it could be easily measured with molecular biology assays. Since microRNA can also be actively secreted by cells and are extremely stable in plasma, they can be frequently used as a novel class of disease biomarkers (Favero et al., 2021). The properties of miR-155 as biomarker have been studied in cervical cancer. The expression of miR-155-5p was significantly elevated in cervical cancer tissues (Jihad and Issa, 2021). Moreover, The expression levels of miR-155 is strikingly higher in patients with low-grade squamous intraepithelial lesions and high-grade squamous intraepithelial lesions than in the healthy individuals (Azimi et al., 2021). Although, the levels of miR-155-5p showed no statistical differences between patients with low-grade squamous intraepithelial lesions and high-grade squamous intraepithelial lesions (Azimi et al., 2021). In addition, overexpression of miR-155 was sufficient to discriminate with cervical cancer tissues from normal (Park et al., 2017). Further analysis found that the expression level of miR-155-5p also increased in the urine and serum of patients with cervical cancer compared to healthy controls (Aftab et al., 2021). These studies have demonstrated the sensitivity and specificity of miR-155 in distinguishing cervical cancer from benign lesions or healthy controls, highlighting its potential as a non-invasive biomarker for early detection and screening programs. Furthermore, the prognostic significance of miR-155 in cervical cancer has been extensively investigated. It was reported that increased miR-155-5p expression level was significantly associated with TNM clinical stage, lymph nodes metastasis, vascular invasion and poor prognosis in cervical cancer patients, indicating miR-155 may serve as an unfavorable factor for survival (Aftab et al., 2021; Fang et al., 2016). Conversely, another study showed that low expression of miR-155 in cervical cancer patients is linked to poor overall survival compared to those with high miR-155 expression (Santos et al., 2023). Furthermore, high expression of miR-155 was also associated with improved survival rates for clinical stages I and II, indicating miR-155 may serve as a favor prognostic factor for cervical cancer patients (Santos et al., 2023). In conclusion, miR-155 may serve as a prognostic biomarker for cervical cancer population, despite the unconformable results.
TABLE 1 | Characteristics of the relevant clinical studies reported the expression of miR-155 in cervical cancer.	Study/
References	Expression	Role of miR-155	Clinical findings
	Wang et al., 2016	Up	tumor promoter	miR-155 is upregulated in the cervical cancer tissues as compared with normal tissues, indicating an oncogenic role in cervical cancer
	Gocze et al. (2013)	Up	tumor promoter	Overexpression of miR-155 (p = 0.021) is observed in human cervical cancer samples
	Okoye et al. (2019)	Up	tumor promoter	Higher expression of miR-155 is observed in sera of cervical cancer patients than in sera of normal patients
	Chen Y. et al. (2021)	Down	tumor inhibitor	Although the expression level of miR-155 is higher in patients with cervical cancer, miR-155 significantly prolonged survival time, thus, indicating its anti-cancer function in patients with cervical cancer
	Jihad and Issa (2021)	Up	tumor promoter	miR-155 is statistically significant upregulated in cervical cancer tissues as compared to controls group
	Azimi et al. (2021)	Up	tumor promoter	miR-155-5p is upregulated in LSIL and HSIL and can be served as a prognostic biomarker for cervical cancer patients
	Park et al. (2017)	Up	tumor promoter	miR-155 is significantly upregulated in cervical cancer tissues compared to normal cervical tissues
	Aftab et al. (2021)	Up	tumor promoter	miR-155-5p expression in non-invasive urine samples serves as a biomarker for early diagnosis and prognosis of cervical cancer
	Fang et al. (2016)	Up	tumor promoter	miR-155 expression is increased in cervical cancer tissues and correlated with lymph nodes metastasis, FIGO stage and vascular invasion
	Santos et al. (2023)	Up	tumor promoter	Low miR-155 expression level in cervical cancer is associated with poor overall survival


MiRNA, a new treatment strategy for cervical cancer
Table 2 showed the characteristics of the relevant experimental studies reported the role of miR-155 in cervical cancer. It has been shown that Cancer-associated miRNAs can be generally classified as oncogenic miRNAs or tumor suppressor miRNAs. A miRNA can assume the role of a tumor suppressor gene when it targets an oncogene, conversely, it can assume the role of an oncogene, if it’s critical target is a tumor suppressor gene. Notably, a single miRNA can target multiple mRNA of a great variety of genes responsible for cancerous processes, leading to a dual role as tumor suppressor as well as oncogenic function, depending on the specific cancer type (Qie and Sang, 2022; Yang S. et al., 2023). Due to these properties, targeting dysregulated miRNAs holds immense therapeutic potential for modulating cancer behavior and progression. miR-155 dysregulation alters critical mRNA networks, driving cervical cancer pathogenesis. Validated targets (e.g., RHEB, RICTOR, TP53INP1, SOSC1, PDK1, and SMAD2) offer promising therapeutic entry points, while unresolved axes (e.g., miR-155) warrant further study.
TABLE 2 | Characteristics of the relevant experimental studies reported the role of miR-155 in cervical cancer.	Study/
References	Expression	Role	Target	Associated genes/pathways	Main findings
	Paiva et al. (2015)	Down	tumor
inhibitor	NA	NA	miR-155 protects against HPV16- induced carcinogenesis
	Chen Y. et al. (2021)	Down	tumor
inhibitor	NA	NA	Although the expression level of miR-155 is higher in patients with cervical cancer, miR-155 significantly prolonged survival time, thus, indicating its anti-cancer function in patients with cervical cancer
	Wan et al. (2014)	Down	tumor
inhibitor	RHEB
RICTOR, and RPS6KB2	NA	miR-155 attenuates cervical cancer cell proliferation and cell cycle progression by inducing autophagy through directly interacting with the 3′UTRs of RHEB, RICTOR, and RPS6KB2
	Yan et al. (2021)	Up	tumor promoter	NA	NA	Composite nanoparticles suppress malignant characteristics of CC cells by promoting secretion of macrophage inflammatory factors through inhibiting miR-155 on the surface of macrophages
	Lao et al. (2014)	Up	tumor promoter	LKB1	NA	miR-155 promotes cervical cancer progression by inhibiting LKB1 expression
	Du et al. (2021)	Up	tumor promoter	NA	NA	Propofol inhibits the growth and invasion of cervical
cancer cells via suppressing miR-155 expression
	Chen et al. (2019)	Up	tumor promoter	NA	TCF-7/miR-155	TCF-7 inhibits the migration and invasion of cervical cancer cells by suppressing miR-155
	Li N. et al., 2019	Up	tumor promoter	TP53INP1	NA	miR-155-5p promotes the development of cervical cancer cell by inhibiting the expression of TP53INP1
	Zhang et al. (2018)	Up	tumor promoter	SOCS1	NA	miR-155 contributes to the development of cervical cancer by suppressing the expression of SOSC1 and inducing Th17/Treg imbalance
	Li H. et al. (2019)	Up	tumor promoter	ARID2/ERCC5/NF-κB	NA	miR-155-5p promotes cervical cancer cellular proliferation, migration and invasion by regulating ARID2-ERCC5-NF-κB signaling pathway
	Wang et al. (2018)	Down	tumor
inhibitor	PDK1/
mTOR	NA	miR-155-5p inhibits malignant cervical change by enhancing autophagy through suppressing PDK1/mTOR signaling
	Yang L. W. et al. (2020)	Down	tumor
inhibitor	NA	LncRNA UCA1/miR-155	LncRNA UCA1 promotes cervical cancer cell proliferation, migration and invasion by suppressing miR-155 expression
	Huang et al. (2021)	Down	tumor
inhibitor	CD47-SIRPα	NA	Vitamin E succinate exerts an antitumor activity by inhibiting CD47-SIRPα pathway through upregulating miR-155 expression
	Xu et al. (2023)	Down	tumor
inhibitor	RAB3B	circ_0000337/miR-155-5p	circ_0000337 promotes cervical cancer cell proliferation by upregulating RAB3B through suppressing miR-155-5p
	Lei et al. (2012)	Down	tumor
inhibitor	TP53, SMAD2, and CCND1	NA	miR-155 reversed EGF-induced EMT by upregulating TP53, downregulating SMAD2 expression levels, and restraining cell growth by inhibiting CCND1 expression
	Zhao et al. (2020)	Up	tumor promoter	Caspase-3	miR-503/miR-155	miR-503 suppresses the drug resistance of CSCC cells by upregulating Caspase-3 expression through inhibiting miR-155


One of the key strategies for miRNA-based therapy in cervical cancer involves the use of synthetic oligonucleotides, such as miRNA mimics or inhibitors, to modulate the expression of specific miRNAs. Delivering miRNA mimics to restore the function of tumor-suppressive miRNAs or administering miRNA inhibitors to block oncogenic miRNAs offers a targeted approach to attenuate cancer progression and enhance treatment efficacy (Yang S. C. et al., 2022). Nanoparticle-based delivery systems and viral vectors have been explored for efficient and targeted delivery of miRNA therapeutics to cancer cells (Kara et al., 2022; Liang et al., 2022).
Some oncogenic miRNAs are often overexpression in cancers, prompting the use of miRNA inhibition as replacement therapy. The inhibition of miRNA reduces or potentially eliminate their harmful activity. On the other hand, tumor-suppressive miRNAs are typically downregulated in cancers, leading to the development of miRNA-based replacement therapy. These therapies aim to deliver miRNAs to patients in order to modulate abnormal cellular functions. To date, various miRNAs have showed significant therapeutic potential in cervical cancer. For example, miR-145 is downregulated in cervical cancer specimens and has the ability to suppress multiple genes involved in tumor progression, such as Sox2, Nanog and Oct4 (Azizmohammadi et al., 2017; Zhou et al., 2017). Study has shown that miR-145 overexpression significantly inhibited the proliferation, migration, and invasion of cervical cancer cells (Hu et al., 2023). In addition, injection of adenovirus-miR-145 significantly suppressed tumor growth in nude mice (Zhou et al., 2017). Similarly, miR-145 mimics significantly inhibits the growth of xenograft tumor and prolongs the survival time of mice (Hu et al., 2023). Inhibition of oncogenic miRNAs also potentially be used for lung cancer therapy. For instance, circular RNA CDK6 competitively inhibits miR-449a and regulates EMT process, leading to the inhibition of cervical cancer proliferation and metastasis (Zhong et al., 2022).
Recently, miR-155 has raised significant concerns due to its therapeutic potential in cervical cancer. It is reported that knocking down miR-155 by RNA interference promotes the proliferation of cervical cancer cells in vitro (Huang et al., 2021). Some therapeutic drugs, like Vitamin E succinate, have been found to upregulate miR-155 expression, leading to inhibition of cervical cancer cells and tumor growth and volume both in vitro and in vivo (Huang et al., 2021). Further study have revealed that Vitamin E succinate upregulates miR-155 expression, which regulates CD47-SIRPα pathway, ultimately suppressing cervical cancer cell growth and tumor progression (Huang et al., 2021). In contrast, the inhibition of miR-155 also suppress the progress of cervical cancer. Yan et al. (Yan et al., 2021) reported that chitosan nanoparticles (NPs) loaded with TGF-β could treat cervical cancer through regulation of miR-155. The composite NPs was able to effectively enter cervical cancer cell, leading to downregulation of miR-155, which promotes secretion of macrophage inflammatory factors and regulates cell apoptosis and cycle, ultimately suppressing malignant characteristics of cervical cancer cells (Yan et al., 2021). Another study also demonstrated that miR-155 mimic significantly promotes the migration and invasion of cervical cancer cells (Chen et al., 2019). Importantly, inhibition of miR-155 by LncRNA TCF7 inhibits the migration and invasion of cervical cancer cells (Chen et al., 2019). Furthermore, inhibition of miR-155 by LncRNA TCF7 can reduce tumor size in cervical cancer xenograft models (Chen et al., 2019). These findings highlight the potential of microRNA-based cancer therapy, providing an opportunity to disrupt multiple cancer-relevant processes, particularly in cervical cancer therapy. Figure 3 displayed the underlying molecular mechanisms of miR-155 in the tumorigenesis and development of cervical cancer.
[image: Diagram illustrating the role of miR-155 in diagnosis and therapy. At the top, miR-155 is linked to biomarkers, benign or malignant tumors, and survival analysis for diagnosis. At the bottom, it connects to cell therapy (inhibition), chemotherapeutic resistance therapy, and nanoparticle-mediated delivery systems for potential applications.]FIGURE 3 | The potential diagnostic prospects and therapeutic applications of miR-155 in cervical cancer.LIMITATIONS AND PERSPECTIVES
The oncogenic role of miR-155 in cervical cancer likely involves HPV interaction, immune dysregulation, and epigenetic remodeling. Prioritizing studies on its crosstalk with HPV oncoproteins, inflammatory pathways, and immune checkpoints will address critical gaps. However, there is a lack of in-depth exploration into the dynamic changes of miR-155 expression during the multi-step process of cervical carcinogenesis. Longitudinal studies tracking miR-155 levels from the initial HPV-associated cellular changes to the development of invasive cancer are scarce. Understanding these temporal changes could provide insights into the critical time points when miR-155 exerts its oncogenic effects, potentially leading to more targeted preventive strategies. Therapeutically, combining miR-155 inhibition with immunotherapy or epigenetic drugs offers a promising multi-target strategy. For example, anti-miR-155 oligonucleotides may be designed to specifically bind to miR-155, blocking its function. In vitro studies have already demonstrated that knockdown of miR-155 inhibits cell proliferation, migration, and invasion of cervical cancer cells. However, the challenge lies in delivering these anti-miR-155 oligonucleotides effectively to the tumor site in vivo. Nanoparticle-mediated delivery systems could be a promising solution. These nanoparticles can encapsulate the anti-miR-155 molecules, protecting them from degradation and facilitating their uptake by cancer cells. In future, validation of miR-155 as a biomarker could further personalize cervical cancer management. Figure 3 shows the potential diagnostic prospects and therapeutic applications of miR-155 in cervical cancer.
CONCLUSION
The present review comprehensively investigated the relationship between miR-155 and cervical cancer. The majority of the studies reveal that miR-155 plays a pro-cancer role in cervical cancer, with high expression levels associated with poor prognosis. Mechanistically, miR-155 promotes cervical cancer progression by regulating critical steps in cancer development, such as cell cycle, migration and invasion. In addition, miR-155 is associated with drug resistance in cervical cancer, with studies showing that the inhibition of miR-155 can promote drug sensitivity and potentially reverse resistance. In summary, these findings demonstrate that miR-155 may function as a valuable biomarker and therapeutic target for cervical cancer. However, since miR-155 can regulate different targets, miR-155 functions as a tumor suppressor in cervical cancer, with factors such as cell type, stage, and tumor microenvironment influencing its effects. Further studies are still needed to determine the clinical application as many aspects remain unresolved.
AUTHOR CONTRIBUTIONS
XC: Data curation, Project administration, Writing–review and editing. LZ: Data curation, Project administration, Writing–original draft. XZ: Conceptualization, Data curation, Methodology, Writing–original draft. NP: Supervision, Writing–review and editing
FUNDING
The author(s) declare that financial support was received for the research and/or publication of this article. This study was supported by the Henan Province Medical Science and Technology Joint construction Project (No. LHGJ20210447).
CONFLICT OF INTEREST
The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
GENERATIVE AI STATEMENT
The author(s) declare that no Generative AI was used in the creation of this manuscript.
REFERENCES
	Adinew, G. M., Messeha, S. S., Taka, E., Badisa, R. B., Antonie, L. M., and Soliman, K. (2022). Thymoquinone alterations of the apoptotic gene expressions and cell cycle arrest in genetically distinct triple-negative breast cancer cells. Nutrients 14 (10), 2120. doi:10.3390/nu14102120

	Aftab, M., Poojary, S. S., Seshan, V., Kumar, S., Agarwal, P., Tandon, S., et al. (2021). Urine miRNA signature as a potential non-invasive diagnostic and prognostic biomarker in cervical cancer. Sci. Rep. 11 (1), 10323. doi:10.1038/s41598-021-89388-w

	Ahmed, M. B., Alghamdi, A., Islam, S. U., Ahsan, H., and Lee, Y. S. (2023). The complex roles of DNA repair pathways, inhibitors, hyperthermia, and contact inhibition in cell cycle halts. Mini Rev. Med. Chem. 23 (5), 514–529. doi:10.2174/1389557522666220826141837

	Al-Ansari, S., Jalali, R., Bronckers, A., van Tellingen, O., Raber-Durlacher, J., Nadjmi, N., et al. (2022). Tooth formation as experimental model to study chemotherapy on tissue development: effect of a specific dose of temozolomide/veliparib. Genes (Basel) 13 (7), 1198. doi:10.3390/genes13071198

	Alexandre, D., Fernandes, A. R., Baptista, P. V., and Cruz, C. (2024). Evaluation of miR-155 silencing using a molecular beacon in human lung adenocarcinoma cell line. Talanta 274, 126052. doi:10.1016/j.talanta.2024.126052

	Ang, H. L., Mohan, C. D., Shanmugam, M. K., Leong, H. C., Makvandi, P., Rangappa, K. S., et al. (2023). Mechanism of epithelial-mesenchymal transition in cancer and its regulation by natural compounds. Med. Res. Rev. 43 (4), 1141–1200. doi:10.1002/med.21948

	Antunes, P., Cruz, A., Barbosa, J., Bonifacio, V., and Pinto, S. N. (2022). Lipid droplets in cancer: from composition and role to imaging and therapeutics. Molecules 27 (3), 991. doi:10.3390/molecules27030991

	Asadirad, A., Baghaei, K., Hashemi, S. M., Dehnavi, S., Ghanbarian, H., Mortaz, E., et al. (2022). Dendritic cell immunotherapy with miR-155 enriched tumor-derived exosome suppressed cancer growth and induced antitumor immune responses in murine model of colorectal cancer induced by CT26 cell line. Int. Immunopharmacol. 104, 108493. doi:10.1016/j.intimp.2021.108493

	Azimi, T., Paryan, M., Mondanizadeh, M., Sarmadian, H., and Zamani, A. (2021). Pap smear miR-92a-5p and miR-155-5p as potential diagnostic biomarkers of squamous intraepithelial cervical cancer. Asian Pac J. Cancer Prev. 22 (4), 1271–1277. doi:10.31557/APJCP.2021.22.4.1271

	Azizmohammadi, S., Safari, A., Azizmohammadi, S., Kaghazian, M., Sadrkhanlo, M., Yahaghi, E., et al. (2017). Molecular identification of miR-145 and miR-9 expression level as prognostic biomarkers for early-stage cervical cancer detection. QJM 110 (1), 11–15. doi:10.1093/qjmed/hcw101

	Bach, D. H., Hong, J. Y., Park, H. J., and Lee, S. K. (2017). The role of exosomes and miRNAs in drug-resistance of cancer cells. Int. J. Cancer. 141 (2), 220–230. doi:10.1002/ijc.30669

	Bhat, S. S., Bielewicz, D., Gulanicz, T., Bodi, Z., Yu, X., Anderson, S. J., et al. (2020). MRNA adenosine methylase (MTA) deposits m(6)A on pri-miRNAs to modulate miRNA biogenesis in Arabidopsis thaliana. Proc. Natl. Acad. Sci. U. S. A. 117 (35), 21785–21795. doi:10.1073/pnas.2003733117

	Cambiagno, D. A., Giudicatti, A. J., Arce, A. L., Gagliardi, D., Li, L., Yuan, W., et al. (2021). HASTY modulates miRNA biogenesis by linking pri-miRNA transcription and processing. Mol. Plant. 14 (3), 426–439. doi:10.1016/j.molp.2020.12.019

	Chen, J., Lei, C., Zhang, H., Huang, X., Yang, Y., Liu, J., et al. (2023). RPL11 promotes non-small cell lung cancer cell proliferation by regulating endoplasmic reticulum stress and cell autophagy. BMC Mol. Cell Biol. 24 (1), 7. doi:10.1186/s12860-023-00469-2

	Chen, M., Wang, F., Xia, H., and Yao, S. (2021). MicroRNA-155: regulation of immune cells in sepsis. Mediat. Inflamm. 2021, 8874854. doi:10.1155/2021/8874854

	Chen, Y. J., Baskaran, R., Chang, C. F., Mohammedsaleh, Z. M., and Lin, W. T. (2022). Decapeptide from potato hydrolysate induces myogenic differentiation and ameliorates high glucose-associated modulations in protein synthesis and mitochondrial biogenesis in C2C12 cells. Biomolecules 12 (4), 565. doi:10.3390/biom12040565

	Chen, Y. Z., Wang, J. W., Meng, F. C., Yang, P., Zhang, X. G., and Wu, H. Z. (2019). LncRNATCF7 up-regulates DNMT1 mediated by HPV-18 E6 and regulates biological behavior of cervical cancer cells by inhibiting miR-155. Eur. Rev. Med. Pharmacol. Sci. 23 (20), 8779–8787. doi:10.26355/eurrev_201910_19272

	Chen, Y, Y., Chen, D., Wang, J., Zhang, Y., Zhang, J., Chen, B., et al. (2021). Dysregulated LncRNAs act as competitive endogenous RNAs and are associated with cervical cancer development in UYGHUR women. Technol. Cancer Res. Treat. 20, 1533033821989711. doi:10.1177/1533033821989711

	Cheung, A. H., Hui, C. H., Wong, K. Y., Liu, X., Chen, B., Kang, W., et al. (2023). Out of the cycle: impact of cell cycle aberrations on cancer metabolism and metastasis. Int. J. Cancer. 152 (8), 1510–1525. doi:10.1002/ijc.34288

	Du, X. T., Wang, X. Y., Zheng, Y. H., and Liu, D. P. (2021). Propofol suppresses the growth and invasion of cervical carcinoma cells by inhibiting MIR155HG. Aging (Albany NY) 13 (21), 24464–24475. doi:10.18632/aging.203697

	El-Meguid, M. A., Lotaif, L. M., Salum, G. M., Fotouh, B. E., Salama, R. M., Salem, M., et al. (2024). Evaluation of the expression of fibrosis-related genes as non-invasive diagnostic biomarkers for cirrhotic HCV-Infected patients. Cytokine 182, 156714. doi:10.1016/j.cyto.2024.156714

	Fan, C., Wang, Q., Kuipers, T. B., Cats, D., Iyengar, P. V., Hagenaars, S. C., et al. (2023). LncRNA LITATS1 suppresses TGF-β-induced EMT and cancer cell plasticity by potentiating TβRI degradation. EMBO J. 42 (10), e112806. doi:10.15252/embj.2022112806

	Fang, H., Chi, X., Wang, M., Liu, J., Sun, M., Zhang, J., et al. (2024). M2 macrophage-derived exosomes promote cell proliferation, migration and EMT of non-small cell lung cancer by secreting miR-155-5p. Mol. Cell. Biochem. 480, 3019–3032. doi:10.1007/s11010-024-05161-3

	Fang, H., Shuang, D., Yi, Z., Sheng, H., and Liu, Y. (2016). Up-regulated microRNA-155 expression is associated with poor prognosis in cervical cancer patients. Biomed. Pharmacother. 83, 64–69. doi:10.1016/j.biopha.2016.06.006

	Fang, Y., Zhou, W., Rong, Y., Kuang, T., Xu, X., Wu, W., et al. (2019). Exosomal miRNA-106b from cancer-associated fibroblast promotes gemcitabine resistance in pancreatic cancer. Exp. Cell Res. 383 (1), 111543. doi:10.1016/j.yexcr.2019.111543

	Farooqi, A. A., Attar, R., Yulaevna, I. M., and Berardi, R. (2022). Interaction of long non-coding RNAs and circular RNAs with microRNAs for the regulation of immunological responses in human cancers. Semin. Cell Dev. Biol. 124, 63–71. doi:10.1016/j.semcdb.2021.05.029

	Favero, A., Segatto, I., Perin, T., and Belletti, B. (2021). The many facets of miR-223 in cancer: oncosuppressor, oncogenic driver, therapeutic target, and biomarker of response. Wiley Interdiscip. Rev. RNA 12 (6), e1659. doi:10.1002/wrna.1659

	Fraszczak, K., Barczynski, B., and Kondracka, A. (2022). Does lactobacillus exert a protective effect on the development of cervical and endometrial cancer in women?Cancers (Basel) 14 (19), 4909. doi:10.3390/cancers14194909

	Gocze, K., Gombos, K., Juhasz, K., Kovacs, K., Kajtar, B., Benczik, M., et al. (2013). Unique microRNA expression profiles in cervical cancer. Anticancer Res. 33 (6), 2561–2567.

	Grimaldi, A. M., Nuzzo, S., Condorelli, G., Salvatore, M., and Incoronato, M. (2020). Prognostic and clinicopathological significance of MiR-155 in breast cancer: a systematic review. Int. J. Mol. Sci. 21 (16), 5834. doi:10.3390/ijms21165834

	Gulei, D., Raduly, L., Broseghini, E., Ferracin, M., and Berindan-Neagoe, I. (2019). The extensive role of miR-155 in malignant and non-malignant diseases. Mol. Asp. Med. 70, 33–56. doi:10.1016/j.mam.2019.09.004

	Guo, Q., Dong, L., Zhang, C., Liu, D., and Peng, P. (2022). MicroRNA-363-3p, negatively regulated by long non-coding RNA small nucleolar RNA host gene 5, inhibits tumor progression by targeting Aurora kinase a in colorectal cancer. Bioengineered 13 (3), 5357–5372. doi:10.1080/21655979.2021.2018972

	Ha, M., and Kim, V. N. (2014). Regulation of microRNA biogenesis. Nat. Rev. Mol. Cell Biol. 15 (8), 509–524. doi:10.1038/nrm3838

	Han, L., Huang, Z., Liu, Y., Ye, L., Li, D., Yao, Z., et al. (2021). MicroRNA-106a regulates autophagy-related cell death and EMT by targeting TP53INP1 in lung cancer with bone metastasis. Cell Death Dis. 12 (11), 1037. doi:10.1038/s41419-021-04324-0

	Han, L., Lv, Q., Guo, K., Li, L., Zhang, H., and Bian, H. (2022). Th17 cell-derived miR-155-5p modulates interleukin-17 and suppressor of cytokines signaling 1 expression during the progression of systemic sclerosis. J. Clin. Lab. Anal. 36 (6), e24489. doi:10.1002/jcla.24489

	Himiniuc, L. M., Toma, B. F., Popovici, R., Grigore, A. M., Hamod, A., Volovat, C., et al. (2022). Update on the use of nanocarriers and drug delivery systems and future directions in cervical cancer. J. Immunol. Res. 2022, 1636908. doi:10.1155/2022/1636908

	Hu, C., Liu, T., Zhang, W., Sun, Y., Jiang, D., Zhang, X., et al. (2023). MiR-145 inhibits aerobic glycolysis and cell proliferation of cervical cancer by acting on MYC. FASEB J. 37 (4), e22839. doi:10.1096/fj.202201189RR

	Huang, J., Li, X., Jiang, Q., Qiu, H., Rong, Y., Cui, B., et al. (2023). Analysis of risk factors for distant metastasis of pancreatic ductal adenocarcinoma without regional lymph node metastasis and a nomogram prediction model for survival. Evid. Based Complement. Altern. Med. 2023, 2916974. doi:10.1155/2023/2916974

	Huang, M., Li, R., Yang, M., Zhou, A., Wu, H., Li, Z., et al. (2022). Discovering the potential active ingredients of qi-yu-san-long decoction for anti-oxidation, inhibition of non-small cell lung cancer based on the spectrum-effect relationship combined with chemometric methods. Front. Pharmacol. 13, 989139. doi:10.3389/fphar.2022.989139

	Huang, N., Wu, J., Qiu, W., Lyu, Q., He, J., Xie, W., et al. (2015). MiR-15a and miR-16 induce autophagy and enhance chemosensitivity of camptothecin. Cancer Biol. Ther. 16 (6), 941–948. doi:10.1080/15384047.2015.1040963

	Huang, X., Neckenig, M., Sun, J., Jia, D., Dou, Y., Ai, D., et al. (2021). Vitamin E succinate exerts anti-tumour effects on human cervical cancer cells via the CD47-SIRPɑ pathway both in vivo and in vitro. J. Cancer 12 (13), 3877–3886. doi:10.7150/jca.52315

	Ji, H., Kim, T. W., Lee, W. J., Jeong, S. D., Cho, Y. B., and Kim, H. H. (2022). Two circPPFIA1s negatively regulate liver metastasis of Colon cancer via miR-155-5p/CDX1 and HuR/RAB36. Mol. Cancer. 21 (1), 197. doi:10.1186/s12943-022-01667-w

	Jihad, N. A., and Issa, Y. W. (2021). Role of microrna-155 as a diagnostic biomarker for human papillomavirus associated cervical cancer. Wiad. Lek. 74 (9 cz 2), 2301–2304. doi:10.36740/wlek202109210

	Jin, Y., Xu, L., Zhao, B., Bao, W., Ye, Y., Tong, Y., et al. (2022). Tumour-suppressing functions of the lncRNA MBNL1-AS1/miR-889-3p/KLF9 axis in human breast cancer cells. Cell Cycle 21 (9), 908–920. doi:10.1080/15384101.2022.2034254

	Kalkusova, K., Taborska, P., Stakheev, D., and Smrz, D. (2022). The role of miR-155 in antitumor immunity. Cancers (Basel) 14 (21), 5414. doi:10.3390/cancers14215414

	Kara, G., Arun, B., Calin, G. A., and Ozpolat, B. (2022). MiRacle of microRNA-Driven cancer nanotherapeutics. Cancers (Basel) 14 (15), 3818. doi:10.3390/cancers14153818

	Karajovic, J., Kovacevic, B., Uzelac, B., Stefik, D., Jovanovic, B., Ristic, P., et al. (2024). Association of HOTAIR, MIR155HG, TERC, miR-155, -196a2, and -146a genes polymorphisms with papillary thyroid cancer susceptibility and prognosis. Cancers (Basel) 16 (3), 485. doi:10.3390/cancers16030485

	Ke, F., Wang, H., Geng, J., Jing, X., Fang, F., Fang, C., et al. (2023). MiR-155 promotes inflammation and apoptosis via targeting SIRT1 in hypoxic-ischemic brain damage. Exp. Neurol. 362, 114317. doi:10.1016/j.expneurol.2023.114317

	Kim, H., Kim, J., Kim, K., Chang, H., You, K., and Kim, V. N. (2019). Bias-minimized quantification of microRNA reveals widespread alternative processing and 3' end modification. Nucleic Acids Res. 47 (5), 2630–2640. doi:10.1093/nar/gky1293

	Kulkarni, P., Dasgupta, P., Hashimoto, Y., Shiina, M., Shahryari, V., Tabatabai, Z. L., et al. (2021). A lncRNA TCL6-miR-155 interaction regulates the Src-Akt-EMT network to mediate kidney cancer progression and metastasis. Cancer Res. 81 (6), 1500–1512. doi:10.1158/0008-5472.CAN-20-0832

	Lao, G., Liu, P., Wu, Q., Zhang, W., Liu, Y., Yang, L., et al. (2014). Mir-155 promotes cervical cancer cell proliferation through suppression of its target gene LKB1. Tumour Biol. 35 (12), 11933–11938. doi:10.1007/s13277-014-2479-7

	Lei, C., Wang, Y., Huang, Y., Yu, H., Huang, Y., Wu, L., et al. (2012). Up-regulated miR155 reverses the epithelial-mesenchymal transition induced by EGF and increases chemo-sensitivity to cisplatin in human caski cervical cancer cells. PLoS One 7 (12), e52310. doi:10.1371/journal.pone.0052310

	Li, H., Chi, X., Li, R., Ouyang, J., and Chen, Y. (2019). HIV-1-infected cell-derived exosomes promote the growth and progression of cervical cancer. Int. J. Biol. Sci. 15 (11), 2438–2447. doi:10.7150/ijbs.38146

	Li, N., Cui, T., Guo, W., Wang, D., and Mao, L. (2019). MiR-155-5p accelerates the metastasis of cervical cancer cell via targeting TP53INP1. Onco Targets Ther. 12, 3181–3196. doi:10.2147/OTT.S193097

	Li, N., Li, R., Song, B., Ge, H., and Qu, Y. (2022a). Downregulation of hsa-miR-30b-3p inhibits the oncogenicity of lung adenocarcinoma by targeting the METTL7B gene. J. Oncol. 2022, 6883140. doi:10.1155/2022/6883140

	Li, W., Li, D., Ma, Q., Chen, Y., Hu, Z., Bai, Y., et al. (2023). Targeted inhibition of mTOR by BML-275 induces mitochondrial-mediated apoptosis and autophagy in prostate cancer. Eur. J. Pharmacol. 957, 176035. doi:10.1016/j.ejphar.2023.176035

	Li, W., Ren, L., Zheng, X., Liu, J., Wang, J., Ji, T., et al. (2020). 3-O-Acetyl-11-keto- beta -boswellic acid ameliorated aberrant metabolic landscape and inhibited autophagy in glioblastoma. Acta Pharm. Sin. B 10 (2), 301–312. doi:10.1016/j.apsb.2019.12.012

	Li, X., Chen, Z., Ni, Y., Bian, C., Huang, J., Chen, L., et al. (2021). Tumor-associated macrophages secret exosomal miR-155 and miR-196a-5p to promote metastasis of non-small-cell lung cancer. Transl. Lung Cancer Res. 10 (3), 1338–1354. doi:10.21037/tlcr-20-1255

	Li, X., Wang, S., Mu, W., Barry, J., Han, A., Carpenter, R. L., et al. (2022b). Reactive oxygen species reprogram macrophages to suppress antitumor immune response through the exosomal miR-155-5p/PD-L1 pathway. J. Exp. Clin. Cancer Res. 41 (1), 41. doi:10.1186/s13046-022-02244-1

	Li, Y., Zhou, Z., Qu, J., Gong, P., Wei, Y., and Sun, Y. (2024). Role of microRNA-4739 in enhancing cisplatin chemosensitivity by negative regulation of RHBDD2 in human cervical cancer cells. Cell. Mol. Biol. Lett. 29 (1), 20. doi:10.1186/s11658-024-00532-6

	Liang, L., Cen, H., Huang, J., Qin, A., Xu, W., Wang, S., et al. (2022). The reversion of DNA methylation-induced miRNA silence via biomimetic nanoparticles-mediated gene delivery for efficient lung adenocarcinoma therapy. Mol. Cancer. 21 (1), 186. doi:10.1186/s12943-022-01651-4

	Liu, A., Sun, X., Xu, J., Xuan, Y., Zhao, Y., Qiu, T., et al. (2020a). Relevance and prognostic ability of twist, slug and tumor spread through air spaces in lung adenocarcinoma. Cancer Med. 9 (6), 1986–1998. doi:10.1002/cam4.2858

	Liu, B., Hu, J., Zhao, H., Zhao, L., and Pan, S. (2021). MicroRNA-155-5p contributes to 5-Fluorouracil resistance through down-regulating TP53INP1 in oral squamous cell carcinoma. Front. Oncol. 11, 706095. doi:10.3389/fonc.2021.706095

	Liu, F., Kong, X., Lv, L., and Gao, J. (2015a). TGF-β1 acts through miR-155 to down-regulate TP53INP1 in promoting epithelial-mesenchymal transition and cancer stem cell phenotypes. Cancer Lett. 359 (2), 288–298. doi:10.1016/j.canlet.2015.01.030

	Liu, F., Kong, X., Lv, L., and Gao, J. (2015b). MiR-155 targets TP53INP1 to regulate liver cancer stem cell acquisition and self-renewal. FEBS Lett. 589 (4), 500–506. doi:10.1016/j.febslet.2015.01.009

	Liu, Y., Wang, M., Deng, T., Liu, R., Ning, T., Bai, M., et al. (2022). Exosomal miR-155 from gastric cancer induces cancer-associated cachexia by suppressing adipogenesis and promoting brown adipose differentiation via C/EPBβ. Cancer Biol. Med. 19 (9), 1301–1314. doi:10.20892/j.issn.2095-3941.2021.0220

	Liu, Y., Yan, W., Zhou, D., Jin, G., and Cheng, X. (2020b). Long non-coding RNA HOXA11-as accelerates cell proliferation and epithelial-mesenchymal transition in hepatocellular carcinoma by modulating the miR-506-3p/Slug axis. Int. J. Mol. Med. 46 (5), 1805–1815. doi:10.3892/ijmm.2020.4715

	Louro, A. F., Paiva, M. A., Oliveira, M. R., Kasper, K. A., Alves, P. M., Gomes-Alves, P., et al. (2022). Bioactivity and miRNome profiling of native extracellular vesicles in human induced pluripotent stem cell-cardiomyocyte differentiation. Adv. Sci. (Weinh) 9 (15), e2104296. doi:10.1002/advs.202104296

	Luo, X., Dong, J., He, X., Shen, L., Long, C., Liu, F., et al. (2020). MiR-155-5p exerts tumor-suppressing functions in Wilms tumor by targeting IGF2 via the PI3K signaling pathway. Biomed. Pharmacother. 125, 109880. doi:10.1016/j.biopha.2020.109880

	Ma, J., Zhao, D., Yu, D., Song, W., Yang, X., and Yin, H. (2023b). Ginsenoside Rh2 attenuates the progression of non-small cell lung cancer by sponging miR-28-5p/STK4 axis and inactivating Wnt/β-catenin signaling. Cancer Med. 12 (11), 12653–12667. doi:10.1002/cam4.5960

	Ma, S., Kotar, A., Hall, I., Grote, S., Rouskin, S., and Keane, S. C. (2023a). Structure of pre-miR-31 reveals an active role in Dicer-TRBP complex processing. Proc. Natl. Acad. Sci. U. S. A. 120 (39), e2300527120. doi:10.1073/pnas.2300527120

	Maheswari, R., Urs, A. B., Kumar, P., Koner, B. C., Guru, S. A., and Rawat, G. (2024). Exploring miR-155-5p and miR-1246 as diagnostic and prognostic markers in oral squamous cell carcinoma. Mol. Biol. Rep. 51 (1), 341. doi:10.1007/s11033-024-09234-w

	Mushii, O., Pavlova, A., Bazas, V., Borikun, T., and Lukianova, N. (2025). Mast cells as a factor in regulation of breast cancer stromal component associated with breast cancer aggressiveness. Exp. Oncol. 46 (4), 311–323. doi:10.15407/exp-oncology.2024.04.311

	Okoye, J. O., Ngokere, A. A., Onyenekwe, C. C., and Erinle, C. A. (2019). Comparable expression of miR-let-7b, miR-21, miR-182, miR-145, and p53 in serum and cervical cells: diagnostic implications for early detection of cervical lesions. Int. J. Health Sci. (Qassim). 13 (4), 29–38.

	Organista-Nava, J., Gomez-Gomez, Y., Garibay-Cerdenares, O. L., Leyva-Vazquez, M. A., and Illades-Aguiar, B. (2019). Cervical cancer stem cell-associated genes: prognostic implications in cervical cancer. Oncol. Lett. 18 (1), 7–14. doi:10.3892/ol.2019.10307

	Paiva, I., Gil, D. C. R., Ribeiro, J., Sousa, H., Bastos, M., Faustino-Rocha, A., et al. (2015). A role for microRNA-155 expression in microenvironment associated to HPV-Induced carcinogenesis in K14-HPV16 transgenic mice. PLoS One 10 (1), e116868. doi:10.1371/journal.pone.0116868

	Palakurthi, S., Yellepeddi, V. K., and Vangara, K. K. (2012). Recent trends in cancer drug resistance reversal strategies using nanoparticles. Expert Opin. Drug Deliv. 9 (3), 287–301. doi:10.1517/17425247.2012.665365

	Park, S., Eom, K., Kim, J., Bang, H., Wang, H. Y., Ahn, S., et al. (2017). MiR-9, miR-21, and miR-155 as potential biomarkers for HPV positive and negative cervical cancer. BMC Cancer 17 (1), 658. doi:10.1186/s12885-017-3642-5

	Perkins, R. B., Wentzensen, N., Guido, R. S., and Schiffman, M. (2023). Cervical cancer screening: a review. JAMA 330 (6), 547–558. doi:10.1001/jama.2023.13174

	Qi, L., Toyoda, H., Xu, D. Q., Zhou, Y., Sakurai, N., Amano, K., et al. (2015). PDK1-mTOR signaling pathway inhibitors reduce cell proliferation in MK2206 resistant neuroblastoma cells. Cancer Cell Int. 15, 91. doi:10.1186/s12935-015-0239-4

	Qie, S., and Sang, N. (2022). Stanniocalcin 2 (STC2): a universal tumour biomarker and a potential therapeutical target. J. Exp. Clin. Cancer Res. 41 (1), 161. doi:10.1186/s13046-022-02370-w

	Qin, W., Ren, Q., Liu, T., Huang, Y., and Wang, J. (2013). MicroRNA-155 is a novel suppressor of ovarian cancer-initiating cells that targets CLDN1. FEBS Lett. 587 (9), 1434–1439. doi:10.1016/j.febslet.2013.03.023

	Rastegar-Moghaddam, S. H., Ebrahimzadeh-Bideskan, A., Shahba, S., Malvandi, A. M., and Mohammadipour, A. (2023). Roles of the miR-155 in neuroinflammation and neurological disorders: a potent biological and therapeutic target. Cell. Mol. Neurobiol. 43 (2), 455–467. doi:10.1007/s10571-022-01200-z

	Roche, M. E., Ko, Y. H., Domingo-Vidal, M., Lin, Z., Whitaker-Menezes, D., Birbe, R. C., et al. (2023). TP53 induced glycolysis and apoptosis regulator and monocarboxylate transporter 4 drive metabolic reprogramming with c-MYC and NFkB activation in breast cancer. Int. J. Cancer. 153 (9), 1671–1683. doi:10.1002/ijc.34660

	Sabouni, E., Nejad, M. M., Mojtabavi, S., Khoshduz, S., Mojtabavi, M., Nadafzadeh, N., et al. (2023). Unraveling the function of epithelial-mesenchymal transition (EMT) in colorectal cancer: metastasis, therapy response, and revisiting molecular pathways. Biomed. Pharmacother. 160, 114395. doi:10.1016/j.biopha.2023.114395

	Salum, G. M., Abd, E. M. M., Fotouh, B. E., Abdel, A. A., and Dawood, R. M. (2024a). Comprehensive assessment of circulatory miRNAs as potential diagnostic markers in HCV recurrence post liver transplantation. Diagn Microbiol. Infect. Dis. 109 (3), 116331. doi:10.1016/j.diagmicrobio.2024.116331

	Salum, G. M., Elaraby, N. M., Ahmed, H. A., Abd, E. M. M., Fotouh, B. E., Ashraf, M., et al. (2024b). Evaluation of tumorigenesis-related miRNAs in breast cancer in Egyptian women: a retrospective, exploratory analysis. Sci. Rep. 14 (1), 29757. doi:10.1038/s41598-024-68758-0

	Santos, J., Tavares, V., Gil, D. C. R., and Medeiros, R. (2023). MiR-150 and miR-155 expression predicts survival of cervical cancer patients: a translational approach to novel prognostic biomarkers. Biomarkers 28 (7), 617–627. doi:10.1080/1354750X.2023.2269320

	Santos, P., and Almeida, F. (2020). Role of exosomal miRNAs and the tumor microenvironment in drug resistance. Cells 9 (6), 1450. doi:10.3390/cells9061450

	Sayyed, A. A., Gondaliya, P., Mali, M., Pawar, A., Bhat, P., Khairnar, A., et al. (2021). MiR-155 inhibitor-laden exosomes reverse resistance to cisplatin in a 3D tumor spheroid and xenograft model of oral cancer. Mol. Pharm. 18 (8), 3010–3025. doi:10.1021/acs.molpharmaceut.1c00213

	Shahbazi-Derakhshi, P., Mahmoudi, E., Majidi, M. M., Sohrabi, H., Amini, M., Majidi, M. R., et al. (2023). An ultrasensitive miRNA-Based genosensor for detection of MicroRNA 21 in gastric cancer cells based on functional signal amplifier and synthesized perovskite-graphene oxide and AuNPs. Biosens. (Basel). 13 (2), 172. doi:10.3390/bios13020172

	Sharma, S. K., Al, H. S., Kalmouni, M., Nair, A. R., Palanikumar, L., Pasricha, R., et al. (2020). Supercritical CO(2) processing generates aqueous cisplatin solutions with enhanced cancer specificity. ACS Omega 5 (9), 4558–4567. doi:10.1021/acsomega.9b03917

	Shen, M., Chen, T., Li, X., Zhao, S., Zhang, X., Zheng, L., et al. (2024). The role of miR-155 in urologic malignancies. Biomed. Pharmacother. 174, 116412. doi:10.1016/j.biopha.2024.116412

	Singini, M. G., Singh, E., Bradshaw, D., Ramaliba, T., Chen, W. C., Motlhale, M., et al. (2023). Usefulness of high-risk HPV early oncoprotein (E6 and E7) serological markers in the detection of cervical cancer: a systematic review and meta-analysis. J. Med. Virol. 95 (1), e27900. doi:10.1002/jmv.27900

	Song, Z., Bai, J., Jiang, R., Wu, J., and Yang, W. (2023). MicroRNA-215-5p promotes proliferation, invasion, and inhibits apoptosis in liposarcoma cells by targeting MDM2. Cancer Med. 12 (12), 13455–13470. doi:10.1002/cam4.5993

	Srinath, S., Jishnu, P. V., Varghese, V. K., Shukla, V., Adiga, D., Mallya, S., et al. (2024). Regulation and tumor-suppressive function of the miR-379/miR-656 (C14MC) cluster in cervical cancer. Mol. Oncol. 18, 1608–1630. doi:10.1002/1878-0261.13611

	Su, N., Li, L., Zhou, E., Li, H., Wu, S., and Cao, Z. (2022). Resveratrol downregulates miR-155-5p to block the malignant behavior of gastric cancer cells. Biomed. Res. Int. 2022, 6968641. doi:10.1155/2022/6968641

	Sun, W., Li, Y., Ma, D., Liu, Y., Xu, Q., Cheng, D., et al. (2022). ALKBH5 promotes lung fibroblast activation and silica-induced pulmonary fibrosis through miR-320a-3p and FOXM1. Cell. Mol. Biol. Lett. 27 (1), 26. doi:10.1186/s11658-022-00329-5

	Sun, X., Klinger, F. G., Liu, J., De Felici, M., Shen, W., and Sun, X. (2020). MiR-378-3p maintains the size of mouse primordial follicle pool by regulating cell autophagy and apoptosis. Cell Death Dis. 11 (9), 737. doi:10.1038/s41419-020-02965-1

	Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A., et al. (2021). Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J. Clin. 71 (3), 209–249. doi:10.3322/caac.21660

	Wan, G., Xie, W., Liu, Z., Xu, W., Lao, Y., Huang, N., et al. (2014). Hypoxia-induced MIR155 is a potent autophagy inducer by targeting multiple players in the MTOR pathway. Autophagy 10 (1), 70–79. doi:10.4161/auto.26534

	Wang, F., Shan, S., Huo, Y., Xie, Z., Fang, Y., Qi, Z., et al. (2018). MiR-155-5p inhibits PDK1 and promotes autophagy via the mTOR pathway in cervical cancer. Int. J. Biochem. Cell Biol. 99, 91–99. doi:10.1016/j.biocel.2018.04.005

	Wang, F., Wang, J., Zhang, H., Fu, B., Zhang, Y., Jia, Q., et al. (2024). Diagnostic value of circulating miR-155 for breast cancer: a meta-analysis. Front. Oncol. 14, 1374674. doi:10.3389/fonc.2024.1374674

	Wang, Q., Wang, G. T., and Lu, W. H. (2021). MiR-155 inhibits malignant biological behavior of human liver cancer cells by regulating SRPK1. Technol. Cancer Res. Treat. 20, 1533033820957021. doi:10.1177/1533033820957021

	Wang, S., Cao, X., Ding, B., Chen, J., Cui, M., Xu, Y., et al. (2016). The rs767649 polymorphism in the promoter of miR-155 contributes to the decreased risk for cervical cancer in a Chinese population. Gene 595 (1), 109–114. doi:10.1016/j.gene.2016.10.002

	Wang, W., Liu, L., and Tian, Y. (2023). MiR-19-3p targets PTEN to regulate cervical cancer cell proliferation, invasion, and autophagy. Genet. Res. (Camb) 2023, 4784500. doi:10.1155/2023/4784500

	Wei, X., Xiong, X., Chen, Z., Chen, B., Zhang, C., and Zhang, W. (2025). MicroRNA155 in non-small cell lung cancer: a potential therapeutic target. Front. Oncol. 15, 1517995. doi:10.3389/fonc.2025.1517995

	Wen, Q., Wang, Y., Pan, Q., Tian, R., Zhang, D., Qin, G., et al. (2021). MicroRNA-155-5p promotes neuroinflammation and central sensitization via inhibiting SIRT1 in a nitroglycerin-induced chronic migraine mouse model. J. Neuroinflammation 18 (1), 287. doi:10.1186/s12974-021-02342-5

	Xia, X., Lu, H., Li, C., Huang, Y., Wang, Y., Yang, X., et al. (2019). MiR-106b regulates the proliferation and differentiation of neural stem/progenitor cells through Tp53inp1-Tp53-Cdkn1a axis. Stem Cell Res. Ther. 10 (1), 282. doi:10.1186/s13287-019-1387-6

	Xiao, Y., Qing, J., Li, B., Chen, L., Nong, S., Yang, W., et al. (2020). TIM-3 participates in the invasion and metastasis of nasopharyngeal carcinoma via SMAD7/SMAD2/SNAIL1 axis-mediated epithelial-mesenchymal transition. Onco Targets Ther. 13, 1993–2006. doi:10.2147/OTT.S237222

	Xu, J., Xue, B., Gong, M., Ling, L., Nie, S., Li, F., et al. (2023). Circ_0000337 promotes the progression of cervical cancer by miR-155-5p/RAB3B axis. Biochem. Genet. 62, 2195–2209. doi:10.1007/s10528-023-10534-2

	Xue, X., Wang, J., Fu, K., Dai, S., Wu, R., Peng, C., et al. (2023). The role of miR-155 on liver diseases by modulating immunity, inflammation and tumorigenesis. Int. Immunopharmacol. 116, 109775. doi:10.1016/j.intimp.2023.109775

	Yan, M., Zhang, Y., and Chang, S. (2021). Chitosan nanoparticles loaded with TGF-β1 inhibit cervical cancer cell progression through down-regulation of MicroRNA-155 and activation of Tim-3 pathway. J. Biomed. Nanotechnol. 17 (9), 1850–1857. doi:10.1166/jbn.2021.3146

	Yang, H., Zhen, X., Yang, Y., Zhang, Y., Zhang, S., Hao, Y., et al. (2023a). ERCC6L facilitates the onset of mammary neoplasia and promotes the high malignance of breast cancer by accelerating the cell cycle. J. Exp. Clin. Cancer Res. 42 (1), 227. doi:10.1186/s13046-023-02806-x

	Yang, L. W., Wu, X. J., Liang, Y., Ye, G. Q., Che, Y. C., Wu, X. Z., et al. (2020). MiR-155 increases stemness and decitabine resistance in triple-negative breast cancer cells by inhibiting TSPAN5. Mol. Carcinog. 59 (4), 447–461. doi:10.1002/mc.23167

	Yang, N., Cheng, H., Mo, Q., Zhou, X., and Xie, M. (2020). MiR-155-5p downregulation inhibits epithelial-to-mesenchymal transition by targeting SIRT1 in human nasal epithelial cells. Mol. Med. Rep. 22 (5), 3695–3704. doi:10.3892/mmr.2020.11468

	Yang, S., Luo, J., Zhang, L., Feng, L., He, Y., Gao, X., et al. (2023b). A smart nano-theranostic platform based on Dual-microRNAs guided self-feedback tetrahedral entropy-driven DNA circuit. Adv. Sci. (Weinh) 10 (19), e2301814. doi:10.1002/advs.202301814

	Yang, S. C., Alalaiwe, A., Lin, Z. C., Lin, Y. C., Aljuffali, I. A., and Fang, J. Y. (2022a). Anti-inflammatory microRNAs for treating inflammatory skin diseases. Biomolecules 12 (8), 1072. doi:10.3390/biom12081072

	Yang, T. J., Wang, L., Zhang, Y., Zheng, J. D., and Liu, L. (2020). LncRNA UCA1 regulates cervical cancer survival and EMT occurrence by targeting miR-155. Eur. Rev. Med. Pharmacol. Sci. 24 (19), 9869–9879. doi:10.26355/eurrev_202010_23197

	Yang, W., Huang, X. D., Zhang, T., Zhou, Y. B., Zou, Y. C., and Zhang, J. (2022b). LncRNA MIR155HG functions as a ceRNA of miR-223-3p to promote cell pyroptosis in human degenerative NP cells. Clin. Exp. Immunol. 207 (2), 241–252. doi:10.1093/cei/uxab030

	Yao, J., Lin, J., He, L., Huang, J., and Liu, Q. (2020). TNF-α/miR-155 axis induces the transformation of osteosarcoma cancer stem cells independent of TP53INP1. Gene 726, 144224. doi:10.1016/j.gene.2019.144224

	Yu, S. J., Yang, L., Hong, Q., Kuang, X. Y., Di, G. H., and Shao, Z. M. (2018). MicroRNA-200a confers chemoresistance by antagonizing TP53INP1 and YAP1 in human breast cancer. BMC Cancer 18 (1), 74. doi:10.1186/s12885-017-3930-0

	Zabihi, M., Lotfi, R., Yousefi, A. M., and Bashash, D. (2023). Cyclins and cyclin-dependent kinases: from biology to tumorigenesis and therapeutic opportunities. J. Cancer Res. Clin. Oncol. 149 (4), 1585–1606. doi:10.1007/s00432-022-04135-6

	Zhang, M., Bi, X., Liu, S., Liu, Y., and Wang, Q. (2023). The novel polyfluoroalkyl benzenesulfonate OBS exposure induces cell cycle arrest and senescence of rat pituitary cell GH3 via the p53/p21/RB pathway. Toxicology 490, 153511. doi:10.1016/j.tox.2023.153511

	Zhang, Y., Wang, Z. C., Zhang, Z. S., and Chen, F. (2018). MicroRNA-155 regulates cervical cancer via inducing Th17/Treg imbalance. Eur. Rev. Med. Pharmacol. Sci. 22 (12), 3719–3726. doi:10.26355/eurrev_201806_15251

	Zhang, Y., Zhang, H., Yang, Z., Zhang, X. H., Miao, Q., Li, M., et al. (2022). MiR-155 down-regulation protects the heart from hypoxic damage by activating fructose metabolism in cardiac fibroblasts. J. Adv. Res. 39, 103–117. doi:10.1016/j.jare.2021.10.007

	Zhao, S., Yu, M., and Wang, L. (2020). LncRNA miR503HG regulates the drug resistance of recurrent cervical squamous cell carcinoma cells by regulating miR-155/Caspase-3. Cancer Manag. Res. 12, 1579–1585. doi:10.2147/CMAR.S225489

	Zhao, W., Zhao, Y., Chen, L., Sun, Y., and Fan, S. (2022). MiR-335-5p inhibits progression of uterine leiomyoma by targeting ARGLU1. Comput. Math. Methods Med. 2022, 2329576. doi:10.1155/2022/2329576

	Zhong, P., Guo, A., Wang, L., Lin, X., and Feng, M. (2022). Circular RNA CDK6 suppresses cervical cancer proliferation and metastasis by sponging miR-449a. Bioengineered 13 (3), 4885–4897. doi:10.1080/21655979.2022.2036898

	Zhou, F., Gao, H., Shang, L., Li, J., Zhang, M., Wang, S., et al. (2023). Oridonin promotes endoplasmic reticulum stress via TP53-repressed TCF4 transactivation in colorectal cancer. J. Exp. Clin. Cancer Res. 42 (1), 150. doi:10.1186/s13046-023-02702-4

	Zhou, X., Yue, Y., Wang, R., Gong, B., and Duan, Z. (2017). MicroRNA-145 inhibits tumorigenesis and invasion of cervical cancer stem cells. Int. J. Oncol. 50 (3), 853–862. doi:10.3892/ijo.2017.3857


Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
Copyright © 2025 Chen, Zheng, Zeng and Pan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fcell-13-1572373-g003.jpg
Diagnosis

»
=
i)
=
©
RS
o
o
<
Q<
2
7
173
o
(oL,

Cell therapy (inhibitor) Chemotherapeutic resistance therapy Nanoparticle-mediated delivery systems





OPS/xhtml/nav.xhtml
Table of Contents

		Cover

		The potential role of miR-155 in the tumorigenesis of cervical cancer		INTRODUCTION		Overview of miR-155





		THE ROLES OF MIR-155 IN THE PROGRESS OF CERVICAL CANCER		miR-155 regulates cell cycle of cervical cancer

		miR-155 regulates invasion and metastasis of cervical cancer

		miR-155 inhibits the responsiveness of cervical cancer cells to chemotherapeutic agents

		Potential of miR-155 as a biomarker in cervical cancer

		MiRNA, a new treatment strategy for cervical cancer





		LIMITATIONS AND PERSPECTIVES

		CONCLUSION

		AUTHOR CONTRIBUTIONS

		FUNDING

		CONFLICT OF INTEREST

		GENERATIVE AI STATEMENT

		REFERENCES









OPS/images/cover.jpg
& frontiers | Frontiers in Cell and Developmental Biology






OPS/images/fcell-13-1572373-g001.jpg
Autophagy

Tim-3
M LxB1

TPS3INP1
SOS8C1






OPS/images/fcell-13-1572373-g002.jpg
B N
§ =
\ Iz /

Q,s,(jmm()mm ....... /

W Crm I Mature miR-155









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
, frontiers ‘ Frontiers in Cell and Developmental Biology





