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Abstract

Cancer ranks as a primary cause of mortality globally, and the study of its molecular markers and regulatory mechanisms
holds paramount importance. N6-methyladenosine (m°A) represents the predominant modification in messenger RNA
(mRNA), influencing key biological processes including RNA stability, splicing, and translation. The dynamic modulation
of m®A modification is mediated by an array of enzymes comprising methyltransferases (“writers”), demethylases (“eras-
ers”),and mGA-binding proteins (“readers”).As a pivotal member of the m°A “writer” family, RNA binding motif protein 15
(RBM15) facilitates the recruitment of the methyltransferase complex (MTC) to mRNA, thus orchestrating the addition of
m°®A modifications. Although prior research has underscored the critical role of m°A in oncogenesis, the precise mecha-
nisms through which RBM15 operates in cancer are yet to be elucidated. This study endeavors to elucidate the structural
characteristics and functional roles of RBM15, investigate its potential regulatory mechanisms across diverse tumors,
uncover its distinct functions in tumor genesis, progression, and metastasis, and evaluate the therapeutic potential of
targeting RBM15 in cancer treatment.
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1 Introduction

The m°A modification represents a dynamic process that encompasses multiple stages and associated enzymes, primarily
categorized as “writers," “erasers,” and “readers!” The addition of m®A modifications is facilitated by specific methyltrans-
ferase complexes, termed “writers,”including METTL3/14/16, RBM15/15B, ZC3H13, WTAP, and KIAA1429. The removal of
m°A modifications is primarily mediated by demethylases, termed “erasers,” such as FTO and ALKBH5.m°®A modifications
are recognized by m°A-binding proteins, including YTHDF1/2/3, YTHDC1/2, IGF2BP1/2/3, and HNRNPA2B1, collectively
referred to as “readers”[1, 2]. Research suggests that m°A modifications play a role in nearly every stage of the RNA life
cycle in eukaryotes, including the regulation of mRNA transcription, maturation, translation, degradation, and stabil-
ity [3]. Recent studies have highlighted that m°A RNA modifications are pivotal in both physiological and pathological
contexts, particularly in the onset and progression of human cancers [4, 5] (Fig. 1).

RBM15 is an evolutionarily conserved protein within the spen family, which plays a role in cell fate determination.
Additionally, RBM15 is an RNA-binding protein encoded by the RBM15/OTT gene on chromosome 1 [3], which has been
identified as a novel gene involved in specific chromosomal translocations in infant acute megakaryoblastic leukemia,
particularly in children without Down syndrome [6]. A deficiency in and its paralog RBM15B disrupts XIST-mediated
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Fig. 1 m°A modification represents a vital chemical alteration in messenger RNA (mRNA), profoundly influencing the functionality and met-
abolic processes of RNA molecules, which encompasses aspects such as RNA stability, post-transcriptional modifications, translation effi-
ciency, and degradation. The addition and removal of m°A are facilitated by the coordinated actions of multiple enzymes. Writer enzymes,
or methyltransferases—primarily comprising the METTL3, METTL14, and METTL16 complex—add methyl groups to specific adenosine resi-
dues in RNA molecules, thereby forming m®A modifications. These enzymes collaborate synergistically with auxiliary factors including WTAP,
VIRMA, ZC3H13, and RBM15B, enhancing their methylation activity and specificity. Primary erasers, or demethylases, such as FTO, ALKBH5,
and ALKBH3, remove m°A modifications from RNA, thereby regulating RNA function and metabolic status, influencing the biological pro-
cesses involved. Reader proteins, encompassing the YTHDF family (YTHDF1, YTHDF2, YTHDF3), YTHDC family (YTHDC1, YTHDC2), and oth-
ers such as IGF2BP family proteins, HNRNPC/G, elF3, etc., specifically recognize and bind to m°A sites, thus regulating RNA stability, transla-
tion, and additional biological functions

gene silencing on the X chromosome during female mammalian development [7]. RBM15 functions as a key component
of the methyltransferase complex, interacting with METTL3 in a WTAP-dependent manner to direct transcript-specific
methylation, thereby mediating methylation specificity [8]. RBM15 is a methylation regulator; however, despite its clas-
sification as an m°A methyltransferase, the addition of m°®A is primarily carried out by METTL3, which has been identified
as a WTAP interactor through proteomic analyses. Moreover, studies in Drosophila have demonstrated that the homolog
Spenito (Nito) is crucial for m°A formation in these organisms [9]. Confocal microscopy observations indicate that RBM15
is predominantly localized at nuclear RNA splicing sites, suggesting its role in RNA splicing [10]. Furthermore, RBM15 is
integral to both the physiological and pathological processes in organisms [11].

This review delineates the role and molecular mechanisms of RBM15 in oncogenesis, detailing the genetic and prot-
eomic characteristics of RBM15 and its implications in cancer progression. By thoroughly examining extant studies, this
review seeks to enhance the comprehension of RBM15’s role in cancer biology.

RBM15 emerges as a pivotal regulator in m°A modifications, exhibiting extensive and complex biological functions.
Although its central role in tumorigenesis has become increasingly evident, the specific mechanisms by which RBM15
exerts its effects remain largely unexplored. In this review, we aim to systematically elucidate the molecular characteristics
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and functional mechanisms of RBM15, stimulating further research to facilitate its translation into cancer therapeutic
strategies.

2 RBM15’s biological functions
2.1 Structure and characteristics of RBM15

RBM15, an RNA-binding protein, is located on human chromosome 1p13.2 and comprises 19 exons and 18 introns. This
protein was initially identified in infants diagnosed with acute megakaryoblastic leukemia, involving the t(1; 22)(p13;
g13) translocation [12]. RBM15 exhibits a typical SPEN family protein-like structure, incorporating three highly conserved
N-terminal RNA recognition motifs (RRM) and a SPEN paralogue and orthologue C-terminal (SPOC) domain. The RRM
structural motif is composed of four antiparallel 3-sheets and two a-helices. The RRM domain, prevalent in eukaryotes,
plays a pivotal role in post-transcriptional splicing, translation, nuclear export, and mRNA stability. The SPOC domain,
characterized by seven -strands and four a-helices, plays a key role in the structural integrity of the protein [13-15]. The
RRM and SPOC domains of RBM15 facilitate diverse protein—protein interactions, thus playing a crucial bridging role in
the regulation of gene expression. (Fig. 2).

2.2 Role of RBM15 in m®A modification

RBM15 and RBM15B, though non-catalytic, bind to METTL3 and WTAP, directing these proteins to specific RNA sites
for m®A modification. The interaction between RBM15/15B and METTL3 is WTAP-dependent, as documented in recent
studies [7, 16]. RBM15 binds directly to target mMRNA sequences abundant in uridine (U), thus recruiting the m°A methyl-
transferase complex, also known as the “writer,” to catalyze the m®A modification [14]. Furthermore, proteomic analyses
have recently identified RBM15 and RBM15B as high-confidence interactors with WTAP, which is a newly recognized com-
ponent of the RNA processing machinery with significant roles in post-transcriptional control and cell cycle regulation
[17]. The interaction between the METTL3-METTL14 complex and RBM15, which is dynamic and WTAP-level dependent,
illustrates the complexity of these molecular relationships [7]. Recent studies have demonstrated that phosphorylation,
especially of the N-terminal S14 of WTAP, influences the interaction between the RBM15 SPOC domain and WTAP.RBM15
exhibits a robust binding to WTAP through the SPOC domain, and mutational analyses have demonstrated that the R834
residue is critical for this interaction. Additionally, it has been shown that ZC3H13 does not directly bind to the RBM15
SPOC domain [14]. X-chromosome inactivation, a process in mammals that balances the expression levels of X-linked
genes between XX females and XY males, is mediated by the long non-coding RNA known as X-inactive specific tran-
script (XIST). RBM15 participates in Xist-mediated chromosomal silencing by engaging with the METTL3/14 complex,
thereby facilitating the deposition of m°A modifications within targeted regions of Xist RNA. While the role of RBM15
in the silencing process is considered minor, it potentially influences RNA folding, stability, and interactions with other
relevant proteins, thereby contributing to its association with Xist function [18]. RBM15 and RBM15B constitute essential
components of the m°A methylation complex, indispensable for XIST-mediated gene silencing. They initiate gene silenc-
ing mechanisms through their binding to XIST.RBM15 and RBB15B perform redundant functions; dual knockdown of
these proteins significantly impairs XIST function, resulting in silencing defects. The binding of RBM15/15B dictates the
methylation of specific DRACH sites, thereby influencing the transcriptional regulation of mRNA and XIST [7]. Further,
super-resolution structured illumination microscopy studies have revealed that Robom15, Wtap, and Spen co-localize
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Fig.2 Structural Comparison of RBM15 and RBM15B.Both proteins possess three RNA recognition motifs (RRMs) at the N-terminal region
and a SPOC domain at the C-terminal region. RBM15 uniquely contains a zinc finger (ZnF) domain between the RRMs and the SPOC domain,
which is absent in RBM15B
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within the same nuclear subcompartment adjacent to Xist RNA, where these factors are likely to interact directly with
XIST, facilitating transcriptional silencing of X chromosome genes [19].

RBM15 possesses highly conserved structural features and plays an essential role in RNA methylation processes. We
propose that a deeper investigation into RBM15’s context-specific interactions and regulatory mechanisms will enhance
our understanding of the complex m®A modification network, particularly in pathological conditions, and thus guide
targeted therapeutic development.

3 Expression and clinical significance of RBM15 in cancer

Bioinformatics analyses have revealed numerous instances of RBM15 overexpression at the transcriptional level in various
cancers. Considering the pivotal role of RBM15 protein, elucidating its expression characteristics in cancer is imperative.
Pan-cancer analysis investigates changes at the DNA, RNA, and protein levels across various human tumors to identify
genes linked to tumor development, a critical aspect for advancing cancer prevention and patient survival rates [20].
Recent studies have examined the expression levels of RBM15 protein across a range of cancers. In pancreatic cancer,
there is a noted overexpression of RBM15 protein in tumor tissues relative to adjacent normal tissues [21]. Inhibition of
RBM15 suppresses pancreatic cancer development and modulates macrophage phagocytosis, potentially enhancing the
efficacy of immunotherapy strategies for pancreatic cancer [22]. In colorectal cancer, an overexpression of RBM15 protein
in tumor tissues compared to normal tissues has been associated negatively with overall and disease-free survival [23,
24]. In laryngeal cancer, a significant increase in RBM15 expression has been observed, which promotes in vivo tumor
growth and correlates with a poor prognosis [25]. Upregulation of RBM15 in cervical cancer patients and cells has been
observed, with higher levels correlating with poor clinical outcomes [26]. Further, investigations into breast cancer have
demonstrated that patients with basal-like breast cancer exhibit significantly elevated RBM15 levels and poorer clinical
outcomes compared to those with non-basal-like breast cancer [27]. Another study identified significant upregulation of
METTL3 and RBM15 in bladder cancer specimens.METTL3 and RBM15 cooperatively enhance m®A modifications in long
non-coding RNAs, contributing to the progression of bladder cancer [28]. RBM15 expression is elevated in various malig-
nancies including stomach cancer [29], osteosarcoma [30], esophageal cancer [31], and kidney cancer [32]. Investigations
by Zhao et al. reveal that mutations and copy number variations of RBM15 are prevalent across various human cancers.
In numerous cancers, elevated RBM15 expression correlates with adverse prognosis and tumor immunity, particularly in
pancreatic cancer [33]. This expression suggests mutations or copy number alterations in 25 cancer types, accompanied
by aberrant upregulation of RBM15 mRNA. Prior research indicates that elevated RBM15 expression impacts the prognosis
of patients with HBV-associated hepatocellular carcinoma [34]. Research has demonstrated that immune checkpoints
are frequently upregulated in diverse malignancies, enhancing tumor growth and exhibiting high expression in dys-
functional CD8+T cells. This suggests that the association of RBM15 with immune checkpoint markers underscores its
critical role in modulating tumor immunity [35]. Consequently, RBM15 may be regarded as a significant oncogenic gene.
Notably, RBM15 protein exhibits reduced expression in certain benign tumors; for example, YTHDC1 and YTHDC2 display
elevated levels in aortic dissection tissues relative to normal samples, whereas RBM15 shows decreased expression [36].
Given that RBM15 facilitates m®A modifications in numerous target transcripts, its overexpression augments total m°A
modifications in cellular RNA. The overexpression of RBM15 and its association with poor prognosis in cancer patients
imply that increased levels of RBM15 protein and m°A modifications actively contribute to tumorigenesis. However, it
remains uncertain whether the overexpression of RBM15 and elevated m®A modifications can initiate tumorigenesis.

RBM15, functioning as an RNA-binding protein, influences mRNA stability and translation through the regulation of
mRNA methylation levels, consequently affecting cell proliferation, invasion, and survival. These functions are pivotal in
the progression of cancer, particularly in terms of cancer aggravation and resistance to treatment. In several malignancies,
including pancreatic, colorectal, cervical, breast, and lung cancer, RBM15 expression inversely correlates with prognosis,
underscoring its potential as a biomarker and therapeutic target.

In conclusion, as a multifaceted RNA-binding protein, RBM15 occupies a central position in the oncogenic devel-
opment and progression. The potential application of RBM15 in oncological therapy merits additional research and
development. These findings not only furnish a novel perspective on the molecular mechanisms underlying cancer but
also propose potential targets for future oncological treatment strategies. The frequent overexpression of RBM15 across
diverse cancers, coupled with its prognostic significance, highlights its broad clinical potential. Future studies should
prioritize clinical validation of RBM15 as a robust cancer biomarker, facilitating its integration into precision diagnostics
and prognostic evaluation to ultimately improve patient outcomes (Table 1).
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4 The role of RBM15 in cancer

RBM15 exerts a crucial role in the oncogenesis, wherein it modulates the proliferation and viability of tumor cells. Research
indicates that RBM15 orchestrates the expression of oncogenes through the control of RNA splicing and post-transcrip-
tional modifications. For instance, it contributes to the regulation of genes linked to the cell cycle and apoptosis, which
directly influence tumor growth and metastasis. The aberrant expression of RBM15 is strongly correlated with adverse
prognoses in diverse cancers, positioning it as a potential biomarker and therapeutic target. The disruption of RBM15 is
intricately linked to the malignant progression of a variety of human cancers. Herein, we systematically review the most
recent developments concerning the role of RBM15 in human cancers (Figs. 3, 4, 5 and Table 2).

4.1 Pancreatic cancer

Pancreatic cancer ranks as the tenth most prevalent malignant neoplasm in China. It is the sixth and seventh leading
cause of cancer-related mortality among men and women, respectively, exhibiting a 5-year survival rate of merely 7.2%
to 9%.In the United States, the 5-year survival rate approximates 10%, with pancreatic cancer increasingly recognized
as a common cause of cancer mortality [37]. Research indicates that RBM15 expression is elevated in patients with pan-
creatic cancer, correlating with adverse prognostic outcomes. Furthermore, RBM15 is instrumental in advancing tumor
proliferation, invasion, and metastasis [21]. Additionally, studies demonstrate that elevated RBM15 expression across
25 cancer types is associated with unfavorable prognoses, especially in pancreatic cancer.RBM15 is implicated in tumor
immune infiltration and checkpoint markers, potentially serving as a prognostic biomarker and immunotherapeutic
target in pancreatic cancer [33]. Importantly, research has demonstrated that m®A modification influences immune cell
infiltration in the pancreatic cancer microenvironment, with RBM15 playing a regulatory role in macrophage functions.
Inhibition of RBM15 can suppress pancreatic cancer growth and augment macrophage phagocytosis, presenting novel
strategies for pancreatic cancer immunotherapy [22].

4.2 Liver cancer

Liver cancer ranks among the most prevalent cancers globally, with hepatocellular carcinoma (HCC) as its dominant form.
HCC constitutes the third most common cause of cancer mortality worldwide, exhibiting a relative five-year survival rate
of approximately 18% [38]. High recurrence and metastasis rates characterize HCC, and the prognosis for affected patients
is notably poor, particularly in advanced disease stages [39]. RBM15 facilitates the post-transcriptional activation of the
YES proto-oncogene 1 (YES1) via m°A modification, dependent on insulin-like growth factor 2 mRNA-binding protein 1
(IGF2BP1).Upon activation of YES1, RBM15 additionally advances HCC progression through the mitogen-activated protein
kinase (MAPK) pathway. Consequently, RBM15 may function as a potential biomarker for prognosis prediction in HCC
[40]. Furthermore, vascular endothelial growth factor A (VEGFA), a critical angiogenic factor, exhibits high expression
in HCC. Recent research has identified high methylation levels of VEGFA in HCC, regulated by components of the m°A
methyltransferase complex, including RBM15, reader YTHDF2, and IGF2BP3.RBM15 enhances the m®A modification-
driven binding of IGF2BP3 or YTHDF2 to VEGFA mRNA, which stabilizes and increases its expression, thus promoting
angiogenesis and tumor growth in HCC. Consequently, targeting RBM15, IGF2BP3, or YTHDF2 could represent a novel
approach for anti-angiogenic therapy in HCC by inhibiting VEGFA[41].

4.3 Esophageal cancer

Esophageal cancer (ESCA) ranks as the sixth leading cause of cancer-related mortality globally [42]. ESCA is categorized
into two primary histological subtypes: esophageal adenocarcinoma and esophageal squamous cell carcinoma (ESCC),
each exhibiting distinct geographical and epidemiological profiles [43]. miR-3605-5p shows significant expression in
ESCC, notably accompanied by reduced expression of KRT4.0verexpression of RBM15 induces cell proliferation and
migration in ESCC. Subsequent research has demonstrated that RBM15 mediates the m®A modification of miR-3605-5p,
facilitating the maturation of miR-3605-5p, which subsequently targets KRT4 to activate the p53 signaling pathway, thus
enhancing cell proliferation and migration. The RBM15/miR-3605-5p/KRT4 axis presents a potential therapeutic target
for ESCC in clinical applications[31].
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Fig. 3 The Role of RBM15 in Cancer

4.4 Prostate cancer

Prostate cancer is identified as the second leading cause of cancer-related mortality among men and remains the most
frequently diagnosed cancer in males across a majority of countries globally [43]. AZGP1P2 is instrumental in regulating
the stemness and apoptosis of prostate cancer stem cells (PCSCs) in castration-resistant prostate cancer (CRPC), thereby
augmenting the therapeutic efficacy of docetaxel. Furthermore, AZGP1P2 collaborates with UBAT and RBM15 to control
the degradation of TPM1 mRNA, effectively inhibiting tumor proliferation and metastasis, thereby elucidating a novel
molecular mechanism for treating CRPC[44].IGF2BPs attach to methylated DNA-RNA hybrids via KH domains and modu-
late gene expression through RBM15-mediated m°A modifications of R loops. Additionally, the trans-omics regulation of
RBM15/IGF2BPs/DNMT1 unveils novel interactions between RNA and DNA methylation, identifying SEMA3F as a potential
biomarker linked to the survival of prostate cancer patients[45].

4.5 Osteosarcoma

Osteosarcoma (OS) represents the most frequent primary malignant bone tumor [46] and commonly affects indi-
viduals aged 10 to 30.The standard treatment for osteosarcoma involves surgical resection followed by adjuvant
chemotherapy [47]. Approximately 60% of patients fall within the 10 to 20 age range, with osteosarcoma being
the second most common cause of mortality in this demographic [48]. Studies have shown that the circular RNA
circ-CTNNB1, which is highly expressed in OS tissues and cells, interacts with RBM15 to promote m°A modifica-
tion, consequently enhancing the expression of HK2, GPI, and PGK1.This process stimulates glycolysis and fosters
the growth, invasion, and metastasis of OS cells [30], presenting a potential therapeutic target for osteosarcoma.
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4.6 Colorectal cancer

Colorectal cancer represents the fourth most prevalent cancer in the United States and the second leading cause
of cancer-related mortality, notably among men under 50 years of age [49]. Studies indicate that RBM15 facilitates
CRC cell proliferation, invasion, and metastasis by mediating MyD88 mRNA methylation modifications via m°A in
colorectal cancer.The silencing of RBM15 inhibits CRC cell proliferation and enhances apoptosis, demonstrating a
negative correlation with the survival rates of CRC patients [24]. Recently, a growing body of research has concen-
trated on elucidating the mechanisms of RBM15 in CRC.Zhang et al. discovered that RBM15 exerts a carcinogenic
effect on colorectal cancer by stabilizing E2F2 mRNA via binding to E2F2 and relying on m°A modification, thereby
promoting the malignant phenotype of CRC cells.Furthermore, the silencing of RBM15 significantly reduces the
proliferation and invasion of CRC cells, identifying the RBM15/E2F2 axis as a potential novel target for CRC therapy
[23]. Additional research has investigated the role of RBM15 in colorectal cancer, analyzing its association with m°A
modification and noting its elevated expression in CRC as linked to tumor progression.Via molecular typing and
prognostic modeling, RBM15, as a crucial methylation regulator, significantly impacts the immune microenviron-
ment and prognosis of CRC [50].

4.7 Breast cancer

Breast cancer represents a principal cause of cancer incidence, disability, and mortality globally among women,
constituting the most frequently diagnosed malignancy [51]. Moreover, in the United States, breast cancer ranks as
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the second most prevalent cancer among women and the second leading cause of cancer mortality [52]. RBM15 is
notably upregulated in basal-like breast cancer and correlates with an adverse clinical prognosis. The study indicates
that RBM15 influences cancer cell growth through the regulation of m°A levels in genes involved in serine and glycine
metabolism, including PHGDH, PSAT1, PSPH, SHMT2.RBM15 directly binds to the RNA of these genes and regulates
their metabolic pathways, thus promoting cancer cell proliferation [27]. Furthermore, research demonstrates that
elevated RBM15 expression is intimately associated with the malignant progression and immune evasion in breast
cancer.RBM15 augments the stability and expression of KPNA2 mRNA via m°A methylation, thereby facilitating the
progression of breast cancer and immune evasion [53].

4.8 Bladder cancer

Bladder cancer ranks ninth globally in terms of diagnosis frequency, with a markedly higher incidence and burden
in males compared to females. It is the sixth most common cancer among women and the ninth leading cause of
cancer-related mortality. Bladder cancer is frequently classified as one of the most aggressive malignancies within
the urinary reproductive system [54]. Notable upregulation of METTL3 and RBM15 has been observed in specimens
of bladder cancer. Knockdown of METTL3 and RBM15 led to marked reductions in tumor cell proliferation, invasion,
and migration, accompanied by decreased m°A methylation levels in tumor cells. Subsequent research has pinpointed
METTL3 and RBM15 as pivotal regulators of m®A-associated IncRNAs, noting that their upregulation corresponds
with the overexpression of IncRNAs. This finding offers novel molecular targets for bladder cancer and enhances the
understanding of m°A modifications, thereby facilitating clinical translation [28]. ENO1 functions as an oncogene
and, in its capacity as a glycolytic enzyme, it promotes tumor proliferation while inhibiting apoptosis in cancer cells.
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Recent research has demonstrated that the RBM15/METTL3 complex augments m°A modification of ENOT mRNA
in bladder cancer cells via YTHDF1 dependency, thereby enhancing ENO1 protein translation. Significantly, TGF-3
enhances its m°A modification via the Smad2/3 pathway, consequently boosting ENO1 expression [55]. In conclusion,
targeting RBM15 offers a novel strategy for the treatment of bladder cancer.

4.9 Clear cell renal cell carcinoma

Renal cell carcinoma (RCC) arises from the epithelium of renal tubules and ranks among the top ten malignancies affect-
ing both genders. RCC comprises several pathological variants, with clear cell renal cell carcinoma (ccRCC) being the
predominant subtype [32]. Furthermore, it represents the most prevalent and aggressive form of urinary system cancer,
characterized by a poor prognosis and high mortality [56]. Upregulation of RBM15 in clear cell renal cell carcinoma (ccRCC)
facilitates increased ccRCC cell proliferation, migration, invasion, and epithelial-mesenchymal transition, thus impacting
tumor progression.EP300/CBP-induced histone acetylation modifications drive the upregulation of RBM15.RBM15 stabi-
lizes CXCL11 mRNA via m®A-dependent mechanisms, promoting CXCL11 secretion in exosomes, which further induces
macrophage infiltration and M2 polarization. This research elucidates the pivotal role of the EP300/CBP-RBM15-CXCL11
signaling axis in ccRCC, providing novel insights into ccRCC treatment [32]. Additionally, studies have investigated the
therapeutic effects of resveratrol on clear cell renal cell carcinoma. Results demonstrate that resveratrol impedes tumor
progression by impacting the stability of RBM15-mediated CCNB1 mRNA, reducing EP300/CBP expression, and promot-
ing cellular senescence, thereby introducing a novel mechanism for treating ccRCC with resveratrol [57].

4.10 Ovarian cancer

Ovarian cancer (OC) ranks as the second leading cause of mortality from gynecological cancers globally [58]. Despite
substantial advancements in therapeutic approaches, approximately 80% of OC patients are diagnosed at an advanced
stage, resulting in a high mortality rate. The five-year survival rate for OC patients remains below 45% [59]. Research
indicates that RBM15 expression is elevated in OC tissues compared to normal tissues, and this upregulation is correlated
with the metastasis of ovarian cancer cells. Furthermore, the degree of immune cell infiltration and the expression of
diverse immune gene markers exhibit a close association with RBM15 expression [60]. RBM15 is overexpressed in ovarian
cancer (OC) and in paclitaxel (PTX)-resistant cells, which correlates with a poor prognosis in patients. Overexpression of
RBM15 augments cell vitality and colony formation, concurrently diminishing sensitivity to PTX, whereas its knockdown
inhibits cell proliferation and heightens sensitivity to PTX. Additionally, silencing of RBM15 can reduce MDR1 expres-
sion by decreasing the m°A methylation level of MDR1 mRNA, thus influencing PTX resistance. Subsequent studies
have determined that the TGF- signaling pathway suppresses RBM15 expression through Smad2 activation, offering
a novel strategy for addressing PTX-resistant OC [61].Significantly, RBM15 interacts with IncRNA ubiquitin-like modifier
activating enzyme 6 antisense RNA 1 (UBA6-AS1), facilitating the méA methylation of UBA6 mRNA, thereby enhancing
its stability. In conjunction with factors like IGF2BP1, RBM15 enhances the stability of UBA6 mRNA, thereby inhibiting
the proliferation, migration, and invasion of ovarian cancer cells [62].

4,11 Cervical cancer

Cervical cancer ranks as the fourth most prevalent cancer among women worldwide, predominantly attributable to the
human papillomavirus (HPV).Although vaccination and screening are effective preventive measures, the limited coverage
in low-income countries leads to a disproportionate burden of cervical cancer. The World Health Organization advocates
the eradication of cervical cancer via a tripartite strategy encompassing vaccination, screening, and treatment of pre-
cancerous lesions [37]. Recent research has primarily concentrated on elucidating the specific regulatory mechanisms
of RBM15 in cervical cancer.RBM15, an N6-methyladenosine (mBA) methylation writer protein, plays a crucial role in the
development of cervical cancer. Knockdown of RBM15 significantly reduces the proliferation, migration, and invasion of
cervical cancer cells, affecting tumorigenesis by inhibiting the JAK-STAT pathway [63]. Additionally, studies have dem-
onstrated that RBM15-mediated m®A modification of OTUB2 mRNA primarily contributes to the upregulation of OTUB2
expression in cervical cancer cells.OTUB2 amplifies the activation of the AKT/mTOR signaling pathway, thereby facilitat-
ing the malignant behavior of cervical cancer cells [64]. Significantly, HEIH, a carcinogenic long non-coding RNA, can
promote the proliferation, migration, and tumor growth of cervical cancer cells.RBM15 can affect tumor cell proliferation,
metastasis, and stemness by stabilizing HEIH expression, with further mechanistic studies suggesting mediation through
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the miR-802/EGFR pathway [65]. RBM15 controls the stability of DCN mRNA via m®A methylation, thereby promoting
tumor cell proliferation, migration, and progression. Further research has indicated that RBM15 knockout can inhibit
the malignant traits of cervical cancer, with its antitumor effects achieved through enhanced DCN expression [66]. The
human papillomavirus genome comprises eight protein-coding genes, with HPV-E6 and HPV-E7 extensively examined
regarding their roles in the onset and progression of cervical cancer. Recent studies have discovered that HPV-E6 facili-
tates the accumulation of RBM15 protein by inhibiting autophagy, elevates m°A modification on c-myc mRNA, and boosts
c-myc protein expression, thereby advancing cervical cancer cell growth [67]. RBM15 enhances the m®A modification of
EZH2, amplifying its protein translation, which in turn activates the EZH2/FN1 signaling pathway, fostering tumor cell
proliferation and epithelial-mesenchymal transition (EMT) [26].

4.12 Lung cancer

Lung cancer ranks as one of the top three most common cancers globally among both men and women, and it is the
foremost cause of cancer-related mortality, exhibiting a five-year survival rate of approximately 10%-20% [37]. Owing
to the often indistinct symptoms of lung cancer in its early stages, more than two-thirds of cases are identified at an
advanced and inoperable stage. The five-year survival rate for patients with metastatic stage IV lung cancer is a mere
4.7%, in contrast to 56.3% for those with stage | cancer [68].Lung adenocarcinoma (LUAD) represents the predominant
subtype of lung cancer globally [69]. Research has demonstrated that RBM15 is upregulated in LUAD tissues and cells,
correlating with reduced patient survival rates. Further exploration of the relationship between RBM15 and cellular
characteristics indicated that RBM15 knockdown led to reduced mRNA methylation levels, decreased cell proliferation,
increased apoptosis, and inhibited tumor growth [70]. However, the potential downstream molecular mechanisms under-
lying RBM15 activity in LUAD and m°®A modification necessitate further investigation. Recent studies indicate that RBM15
modulates cell invasion and migration in LUAD via m®A modification, facilitating invasion by suppressing RASSF8 protein
levels, thus proposing the RBM1 5-m°A-RASSF8 axis as a viable therapeutic target [71] Additional research revealed that
RBM15-mediated m®A modification of LDHA mRNA enhances its stability, thereby playing an oncogenic role in LUAD
and identifying the RBM15/LDHA axis as an innovative and promising therapeutic target for LUAD[72].SETD2 serves as
an epigenetic biomarker linked to radiosensitivity in lung adenocarcinoma, impacting DNA repair and histone modifica-
tions by enhancing chromatin accessibility and gene transcription, thereby promoting LUAD cell apoptosis. This process
is adversely affected by RBM15 and YTHDF3, contributing to precision medicine [73]. Additionally, silencing RBM15 via
the TGF-3/Smad2 pathway diminishes the expression of TGF-f and Smad2, thereby enhancing ferroptosis in lung cancer
cells [74]. RBM15 could represent a potential target for lung cancer treatment, providing new avenues for therapeutic
interventions.

4.13 Laryngeal cancer

Laryngeal cancer represents approximately 20% of all head and neck malignancies [75] and ranks as the second most
prevalent malignant tumor in the upper respiratory and digestive tracts after lung cancer. An estimated 85%-95% of
cases are diagnosed as squamous cell carcinoma (LSCC) [76]. In patients with LSCC, the overall mMRNA m®A methylation
level is significantly elevated, and levels of RBM15 are notably higher. Knockout of RBM15 results in reduced prolifera-
tion, invasion, migration, and apoptosis of LSCC cells both in vitro and in vivo. Recent studies have shown that RBM15
and IGF2BP3, functioning as oncogenes in LSCC, are implicated in the m°A methylation modification of TMBIM6.RBM15
enhances TMBIM6 stability through dependence on IGF2BP3.Moreover, the downregulation of IGF2BP3 or RBM15 signifi-
cantly reduces both the levels and stability of TMBIM6 [77]. Other studies indicate that RBM15 enhances the stability of
KDMS5B via IGF2BP3 dependency, consequently promoting KDM5B expression. Upregulation of KDM5B modulates gene
expression by downregulating FER1L4 and upregulating GPX4, and by upregulating KCNQ10T1 and inhibiting ACSL4,
which affects the KDM5B/FER1L4/KCNQ10T1 axis' influence on GPX4/ACSL4 expression, thereby inhibiting ferroptosis
and enhancing DDP resistance in LC cells. Notably, the silencing of RBM15 suppresses tumor growth in vivo[25].

4.14 Acute myeloid leukemia

Acute myeloid leukemia (AML) constitutes a clonal disorder of hematopoietic stem and progenitor cells (HSPCs),
marked by abnormal proliferation, impaired differentiation, and accumulation of immature myeloid cells. This disease

@ Discover



Review
Discover Oncology (2025) 16:855 | https://doi.org/10.1007/512672-025-02644-7

manifests as aggressive malignant proliferation of bone marrow stem cells, frequently accompanied by infections,
anemia, and bleeding [78]. It represents the predominant form of acute leukemia in adults, with a higher incidence
in the elderly population [79, 80] .Recent studies have demonstrated that RBM15, a component of the MTC complex,
facilitates m°A methylation of promoter-associated RNA through interactions with RBFOX2.Furthermore, RBM15
engages in physical interactions with YTHDC1 to enlist the Polycomb Repressive Complex 2 (PRC2) at the RBFOX2-
binding gene loci. This interaction not only assists in chromatin silencing but also contributes to transcriptional
repression. The RBFOX2/m°®A/RBM15/YTHDC1/PRC2 axis plays a critical role in the pathogenesis of myeloid leuke-
mia. Additionally, the downregulation of RBFOX2 markedly reduces the survival and proliferation of acute myeloid
leukemia cells, while promoting their differentiation into myeloid lineages, thus providing novel potential targets
and strategies for leukemia therapy [81].

4.15 Chronic myeloid leukemia

Chronic myeloid leukemia (CML) represents a rare malignancy of the hematopoietic system [82], characterized by the
presence of the Philadelphia chromosome 1(9;22)(q34;q11.2), resulting in the BCR-ABL1 fusion gene [83]. Investiga-
tions have revealed that RBM15 expression is significantly elevated in patients experiencing the blast crisis phase of
CML, and inhibition of its expression can arrest CML cell growth and proliferation, induce apoptosis, and facilitate
myeloid differentiation. Subsequent research suggests that the function of RBM15 may be mediated via its effects on
Notch signaling pathways, playing a pivotal role in the survival of CML cells [84]. This indicates the potential utility
of RBM15 as a molecular target for CML treatment.

4.16 Acute megakaryoblastic leukemia

Acute megakaryoblastic leukemia (AMKL) represents a subtype of acute myeloid leukemia (AML) that impacts megakaryo-
cytes [85], characterized by the accumulation of immature megakaryocytes in the bone marrow and thrombocytopenia
[86]. Non-Down syndrome-associated pediatric acute megakaryoblastic leukemia (non-DS AMKL) is a rare disorder with
a poor prognosis, approximately 15% of cases are linked to the fusion oncogene RBM15-MKL1 due to chromosomal
translocation t(1;22), typically manifesting during the fetal period. Research has demonstrated enhanced expression of
RBM15-MKL1 target genes in two human pluripotent stem cell lines continuously expressing the RBM15-MKL1 gene [87].
The RBM15-MKL1 fusion protein is implicated in the initiation of AMKL. Investigations reveal that Rbm15 and its fusion
protein directly interact with the histone methyltransferase Setd1b, necessitating Rom15’s SPOC domain and Setd1b’s
LSD motif, altering the Setd1b complex’s function, resulting in epigenetic regulatory modifications, potential oncogenic
mechanisms in AMKL [88]. Additionally, research has indicated that RBM15, through fusion with MKL1, influences disease
progression in AMKL. This research suggests that RBM15 is highly expressed in hematopoietic stem cells, impacting
myeloid cell differentiation. Reducing its expression promotes differentiation, whereas overexpression inhibits it. RBM15
regulates Notch signaling via RBP-JK, mediating HES1 activity and playing a cell-type-specific role [89]. The antisense
RNA AS-RBM15, by enhancing RBM15 protein translation, facilitates megakaryocyte differentiation. Transcription of AS-
RBM15 is activated by RUNX1 and repressed by RUNX1-ETO, potentially playing a role in leukemia. Downregulation of
AS-RBM15 may contribute to leukemia induced by AML1-ETO and RBM15-MKL1.Nevertheless, these findings and their
connection to the pathogenesis of AMKL warrant further investigation [90].

4.17 RBM15 in cancer drug resistance

RBM15, a critical regulator involved in m®A RNA modification, has recently attracted attention for its pivotal roles in
cancer therapeutic resistance. Increasing evidence has indicated that RBM15 influences drug resistance in cancer
cells by modulating the m°A-dependent expression of various resistance-related genes and pathways, highlighting
its significance as a potential therapeutic target for overcoming cancer resistance.

Recent studies have demonstrated RBM15 significantly contributes to osimertinib resistance in lung adenocarci-
noma through enhancing m®A-mediated SPOCK1 expression, promoting epithelial-mesenchymal transition (EMT).
This RBM15-SPOCK1 axis was confirmed in osimertinib-resistant H1975 cells and patient-derived organoids, suggest-
ing early RBM15 targeting could enhance responses to EGFR-TKIs [91]. Additionally, RBM15 induces radiotherapy
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resistance in NSCLC by elevating IncRNA CBR3-AS1 via m°A-IGF2BP3, subsequently increasing CXCL1 expression,
recruiting MDSCs, and suppressing anti-tumor immunity [92]. Clinically, elevated RBM15 correlates with radioresist-
ance in NSCLC patients. Furthermore, RBM15 mediates paclitaxel resistance in ovarian cancer by stabilizing MDR1
mRNA [61] and confers cisplatin resistance in laryngeal carcinoma by modulating ferroptosis-related genes (GPX4,
ACSL4) [25]. These findings underscore RBM15's broad involvement in therapeutic resistance across diverse cancers.

In summary, RBM15 emerges as a central player in cancer resistance through its regulatory effects on m°A modifica-
tions, influencing the expression of drug-resistance-related genes, cellular ferroptosis, and immunosuppressive remod-
eling of the tumor microenvironment. Targeting RBM15 thus holds promising therapeutic potential for reversing resist-
ance and improving cancer treatment outcomes.

Although RBM15 demonstrates common regulatory mechanisms across various cancer types, distinct tissue-specific
roles have also been identified. We emphasize the need for in-depth analysis of these unique mechanisms, advocating
the development of RBM15-specific therapeutic agents tailored to individual cancer types to advance personalized
cancer treatment.

5 Molecular mechanisms of RBM15 in cancer

RBM15, characterized as a multifunctional RNA-binding protein, exerts a critical molecular regulatory function across
diverse cancers. It predominantly impacts the biological behavior of cancer cells via mechanisms including the regula-
tion of RNA splicing, m®A methylation modification, gene expression, and signaling pathways. Below are six principal
molecular mechanisms by which RBM15 functions in cancer.

5.1 Oncogene and signaling pathway regulation

RBM15 functions as an oncogene across multiple cancer types, primarily by promoting cancer cell proliferation and
metastasis via modulation of signaling pathways. In hepatocellular carcinoma, RBM15 induces the expression of the YES1
gene via m®A modification mediated by IGF2BP1, thereby advancing cancer progression through the MAPK signaling
pathway [40]. In esophageal carcinoma, RBM15 augments p53 signaling by facilitating the maturation of miR-3605-5p,
consequently promoting the proliferation and migration of cancer cells [31].Moreover, in chronic granulocytic leukemia,
RBM15 influences the survival and differentiation of cancer cells via the Notch signaling pathway [84].These instances
illustrate how RBM15 contributes to the onset and progression of cancer through regulation of pivotal oncogenes and
signaling pathways.

5.2 Post-transcriptional modifications and m°A methylation

RBM15 plays a significant role in the regulation of m®A methylation modifications across various cancers, consequently
affecting RNA stability and translation efficiency. In colorectal cancer, RBM15 stabilizes E2F2 mRNA via binding with E2F2
and its dependency on m®A modification, thereby enhancing the malignant phenotype of cancer cells [23]. In bladder
cancer, RBM15 collaborates with METTL3 to elevate m®A modification of ENO1, which promotes protein expression and
augments glycolytic activity in cancer cells [55]. In acute myeloid leukemia, RBM15 engages with YTHDC1 to recruit the
Polycomb Repressive Complex 2 to specific loci, thereby facilitating chromatin silencing [81]. These post-transcriptional
modifications underscore the critical role of RBM15 in cancer regulation via m°A methylation.

5.3 Glycolysis and metabolic reprogramming

RBM15 further promotes cancer progression by regulating cellular metabolic pathways, particularly glycolysis. In breast
cancer, RBM15 modulates the m°®A levels of key glycolytic enzymes, including PHGDH and PSAT1, thus regulating meta-
bolic pathways and augmenting the proliferative capabilities of cancer cells [27]. In bladder cancer, this metabolic effect
arises from the activity of the RBM15 and METTL3 complex, which enhances the translation of ENO1, thereby promot-
ing intracellular glycolysis [28].In osteosarcoma, RBM15, by interacting with the circular RNA circ-CTNNB1, enhances
the expression of HK2, GPI, and PGK1, thereby augmenting glycolysis and facilitating tumor growth [30]. These studies
elucidate RBM15’s function as a metabolic regulator within the context of tumor metabolic reprogramming.
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5.4 Immunoregulation and tumor microenvironment intervention

RBM15 exerts a pivotal role in cancer immunoregulation, particularly in modulating the tumor microenvironment. In
pancreatic cancer, elevated expression of RBM15 facilitates the development of an immunosuppressive microenviron-
ment, which results in macrophage dysfunction and consequently supports tumor proliferation [22]. In clear cell renal
cell carcinoma, RBM15 stabilizes CXCL11 mRNA and augments its secretion in exosomes, thereby promoting macrophage
infiltration and M2 polarization, thus modifying the tumor microenvironment [32].This immunoregulatory effect implies
a critical role for RBM15 in facilitating cancer immune escape and the remodeling of the tumor microenvironment.

5.5 Ferroptosis and programmed cell death

RBM15 exerts a significant role in various cancers by influencing programmed cell death modalities, including ferroptosis.
In lung cancer, the silencing of RBM15 enhances ferroptosis by inhibiting the TGF-B/Smad2 pathway [74]. In laryngeal
squamous cell carcinoma, RBM15 downregulation increases chemotherapy resistance through regulation of ferroptosis-
related genes, including GPX4 and ACSL4 [25]. Additionally, in acute myeloid leukemia, RBM15 demonstrates its capacity
to regulate the apoptosis pathway, affecting the survival and differentiation of myeloid cells [81]. These investigations
reveal that RBM15 modulates the balance of cell life and death through diverse pathways, suggesting potential thera-
peutic significance in cancer treatment.

5.6 Gene fusion and hematopoietic regulation

RBM15 is implicated in the oncogenesis of specific leukemia types via gene fusion. In non-Down syndrome-associated
pediatric acute megakaryoblastic leukemia, the RBM15-MKL1 fusion protein, formed by the fusion of RBM15 with MKL1,
exhibits increased expression correlated with the progression of the disease [87]. Recent studies highlight the onco-
genic role of RBM15-MKL1 fusion protein in leukemogenesis via RNA-binding and m®A methylation inherited from
RBM15. RBM15-MKL1 selectively activates Wnt signaling by targeting key genes like Frizzled (Fzd), promoting acute
megakaryoblastic leukemia (AMKL) pathogenesis. Inhibition of METTL3 by the novel inhibitor STM3675 disrupted m°A
modification, induced apoptosis in RM-AMKL cells, and prolonged mouse survival, suggesting targeting these pathways
as a promising therapeutic strategy [93]. Additionally, in acute myeloid leukemia, RBM15 modulates the Notch signaling
pathway, thereby influencing the differentiation and hematopoietic processes of myeloid cells [89]. These mechanisms
demonstrate RBM15's significant influence on hematopoietic cell development, indicating its potential therapeutic value
in leukemia treatment. These mechanisms elucidate RBM15’s complex role in cancer as an essential molecular node
that regulates RNA metabolism, signal transduction, and cellular life and death, consistently revealing its potential as a
therapeutic target and offering novel perspectives for innovative treatment strategies.

RBM15 influences cancer cell proliferation, metabolic reprogramming, immune evasion, and programmed cell death
through multiple pathways, underscoring its central role in m°A-mediated cancer regulation. We assert that further
delineation of RBM15 interactions within the broader m°A regulatory network, along with its role in tumor heterogeneity
and microenvironment dynamics, represents a significant direction for future research (Fig. 6).

6 Conclusion and perspectives

Accumulating evidence underscores RBM15 as a pivotal regulator within the dynamic landscape of m°A RNA meth-
ylation, playing significant roles in tumorigenesis, progression, metastasis, and therapeutic resistance across diverse
cancer types. By orchestrating m°A modifications, RBM15 modulates critical biological processes, including RNA splic-
ing, stability, translation efficiency, and metabolic reprogramming, thus fundamentally impacting cancer cell behavior
and the tumor microenvironment. Current research indicates the therapeutic potential of targeting RBM15 in cancer
treatment. Specifically, inhibiting RBM15-driven pathways may sensitize resistant tumors to conventional therapies,
as evidenced in lung adenocarcinoma, ovarian cancer, and laryngeal carcinoma, among others. Early intervention
targeting RBM15 could disrupt drug-tolerant persistent states, enhance ferroptosis, and reverse immunosuppres-
sive microenvironment remodeling, thereby improving the efficacy and outcomes of existing therapeutic regimens.
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However, several critical knowledge gaps remain unresolved. First, despite extensive documentation of RBM15
dysregulation across cancers, the precise context-dependent molecular mechanisms underlying its diverse regulatory
roles remain incompletely characterized. Second, detailed structural analyses to elucidate RBM15's interactions with
other m°A methylation complex components and downstream effectors are limited, hindering rational drug design
targeting these interactions. Third, although correlations between RBM15 overexpression and poor prognosis have
been robustly observed, the direct causal relationships and mechanisms linking RBM15-driven m®A modifications
with tumor initiation and progression require deeper mechanistic validation. Moreover, current studies exhibit certain
inherent limitations. Predominantly, these include reliance on cell-line models and retrospective clinical correla-
tions, with a paucity of prospective clinical trials validating RBM15 as a predictive biomarker or therapeutic target.
Additionally, existing research largely overlooks the heterogeneity of tumor microenvironments and the influence
of diverse genetic and epigenetic backgrounds on RBM15’s function, emphasizing the necessity for broader, multi-
dimensional omics studies and patient-derived models.

Future studies should prioritize addressing these limitations through comprehensive functional genomics, single-
cell sequencing, and spatial transcriptomics approaches. Additionally, systematic investigation into the tumor-specific
roles of RBM15 and its potential crosstalk with other epitranscriptomic regulators could unveil novel therapeutic
vulnerabilities. Rigorous preclinical evaluations combined with prospective clinical studies will be indispensable
for validating RBM15-targeted therapeutic strategies, ensuring their safety, efficacy, and eventual translation into
clinical practice.

In conclusion, this review synthesizes current insights into RBM15-mediated regulatory mechanisms in cancer
biology, emphasizing its therapeutic potential and identifying critical avenues for future investigation. By bridg-
ing existing knowledge gaps and overcoming methodological constraints, research into RBM15 could significantly
enhance precision oncology, providing novel diagnostic markers and effective therapeutic interventions tailored to
individual tumor profiles.

Acknowledgements The authors would like to thank all the reviewers who participated in the review. All figures were created using the Figdraw
platform. Thank you to FigDraw(https://www.figdraw.com) for providing the drawing materials.

Author contributions All authors contributed to the conceptualization and design of the study.The literature search, data collection, and
analysis were conducted by Wenxiang Shen, Yulong Ma, Chunwang Yang,and Shishun Yan.while Kaishan Ye conceived and critically revised
the manuscript.Wenxiang Shen authored the initial draft of the manuscript, and all authors provided comments on earlier versions.All authors
reviewed and approved the final manuscript.

@ Discover


https://www.figdraw.com

Review

Discover Oncology (2025) 16:855 | https://doi.org/10.1007/512672-025-02644-7

Funding The Project of National Natural Science Foundation of China (81960483); Health Industry Research Projects in Gansu Province
(GSWSQN2022-05); The Second Hospital of Lanzhou University “Cuiying Science and Technology Innovation” Program (2019-MS02, CY2023-
MS-A10); Cultivation Program for Talented Students’ Research at Lanzhou University Second Hospital (CYXZ2023-29).

Data availability No datasets were generated or analysed during the current study.

Declarations

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License, which
permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the licensed material. You
do not have permission under this licence to share adapted material derived from this article or parts of it. The images or other third party
material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If
material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds
the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativeco
mmons.org/licenses/by-nc-nd/4.0/.

References

Jiang X, Liu B, Nie Z, Duan L, Xiong Q, Jin Z, Yang C, Chen Y. The role of m6A modification in the biological functions and diseases. Signal
Transduct Target Ther. 2021;6:74. https://doi.org/10.1038/541392-020-00450-X.

Wang T, Kong S, Tao M, Ju S. The potential role of RNA N6-methyladenosine in cancer progression. Mol Cancer. 2020;19:88. https://doi.
org/10.1186/512943-020-01204-7.

AnY, Duan H.The role of m6A RNA methylation in cancer metabolism. Mol Cancer. 2022;21:14. https://doi.org/10.1186/512943-022-01500-4.
MaS, Chen C, Ji X, Liu J, Zhou Q, Wang G, Yuan W, Kan Q, Sun Z. The interplay between m6A RNA methylation and noncoding RNA in
cancer. J Hematol Oncol. 2019;12:121. https://doi.org/10.1186/513045-019-0805-7.

Sun T, Wu R, Ming L. The role of m6A RNA methylation in cancer. Biomed Pharmacother. 2019;112:108613. https://doi.org/10.1016/j.
biopha.2019.108613.

Raffel GD, Mercher T, Shigematsu H, Williams IR, Cullen DE, Akashi K, Bernard OA, Gilliland DG. Ott1(Rbm15) has pleiotropic roles in
hematopoietic development. Proc Natl Acad Sci U S A. 2007;104:6001-6. https://doi.org/10.1073/pnas.0609041104.

Patil DP, Chen CK, Pickering BF, Chow A, Jackson C, Guttman M, Jaffrey SR. m(6)A RNA methylation promotes XIST-mediated transcriptional
repression. Nature. 2016;537:369-73. https://doi.org/10.1038/nature19342.

Meyer KD, Jaffrey SR. Rethinking m(6)A readers, writers, and erasers. Annu Rev Cell Dev Biol. 2017;33:319-42. https://doi.org/10.1146/
annurev-cellbio-100616-060758.

LenceT, Akhtar J, Bayer M, Schmid K, Spindler L, Ho CH, Kreim N, Andrade-Navarro MA, Poeck B, Helm M, Roignant JY. m(6)A modulates
neuronal functions and sex determination in Drosophila. Nature. 2016;540:242-7. https://doi.org/10.1038/nature20568.

Horiuchi K, Kawamura T, Hamakubo T. Wilms' tumor 1-associating protein complex regulates alternative splicing and polyadenylation at
potential G-quadruplex-forming splice site sequences. J Biol Chem. 2021;297:101248. https://doi.org/10.1016/j.jbc.2021.101248.

Niu C, Zhang J, Breslin P, Onciu M, Ma Z, Morris SW. c-Myc is a target of RNA-binding motif protein 15 in the regulation of adult hemat-
opoietic stem cell and megakaryocyte development. Blood. 2009;114:2087-96. https://doi.org/10.1182/blood-2009-01-197921.

Ma Z, Morris SW, Valentine V, Li M, Herbrick JA, Cui X, Bouman D, Li Y, Mehta PK, Nizetic D, Kaneko Y, Chan GC, Chan LC, Squire J, Scherer
SW, Hitzler JK. Fusion of two novel genes, RBM15 and MKL1, in the t(1;22)(p13;q13) of acute megakaryoblastic leukemia. Nat Genet.
2001;28:220-1. https://doi.org/10.1038/90054.

Maris C, Dominguez C, Allain FH. The RNA recognition motif, a plastic RNA-binding platform to regulate post-transcriptional gene expres-
sion. Febs j. 2005;272:2118-31. https://doi.org/10.1111/j.1742-4658.2005.04653 ..

. Appel LM, Franke V, Benedum J, Grishkovskaya I, Strobl X, Polyansky A, Ammann G, Platzer S, Neudolt A, Wunder A, Walch L, Kaiser S,

Zagrovic B, Djinovic-Carugo K, Akalin A, Slade D. The SPOC domain is a phosphoserine binding module that bridges transcription machin-
ery with co- and post-transcriptional regulators. Nat Commun. 2023;14:166. https://doi.org/10.1038/s41467-023-35853-1.

. Cao Y, Qiu G, Dong Y, Zhao W, Wang Y. Exploring the role of m (6) A writer RBM15 in cancer: a systematic review. Front Oncol.

2024;14:1375942. https://doi.org/10.3389/fonc.2024.1375942.

Knuckles P, Lence T, Haussmann IU, Jacob D, Kreim N, Carl SH, Masiello |, Hares T, Villasefior R, Hess D, Andrade-Navarro MA, Biggiogera
M, Helm M, Soller M, Biihler M, Roignant JY. Zc3h13/Flacc is required for adenosine methylation by bridging the mRNA-binding factor
Rbm15/Spenito to the m(6)A machinery component Wtap/FI(2)d. Genes Dev. 2018;32:415-29. https://doi.org/10.1101/gad.309146.117.
Horiuchi K, Kawamura T, Iwanari H, Ohashi R, Naito M, Kodama T, Hamakubo T. Identification of Wilms'tumor 1-associating protein complex
and its role in alternative splicing and the cell cycle. J Biol Chem. 2013;288:33292-302. https://doi.org/10.1074/jbc.M113.500397.
Brockdorff N, Bowness JS, Wei G. Progress toward understanding chromosome silencing by Xist RNA. Genes Dev. 2020;34:733-44. https://
doi.org/10.1101/gad.337196.120.

Moindrot B, Cerase A, Coker H, Masui O, Grijzenhout A, Pintacuda G, Schermelleh L, Nesterova TB, Brockdorff N. A pooled shRNA screen
identifies Rom15, spen, and wtap as factors required for Xist RNA-mediated silencing. Cell Rep. 2015;12:562-72. https://doi.org/10.1016/j.
celrep.2015.06.053.

@ Discover


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1038/s41392-020-00450-x
https://doi.org/10.1186/s12943-020-01204-7
https://doi.org/10.1186/s12943-020-01204-7
https://doi.org/10.1186/s12943-022-01500-4
https://doi.org/10.1186/s13045-019-0805-7
https://doi.org/10.1016/j.biopha.2019.108613
https://doi.org/10.1016/j.biopha.2019.108613
https://doi.org/10.1073/pnas.0609041104
https://doi.org/10.1038/nature19342
https://doi.org/10.1146/annurev-cellbio-100616-060758
https://doi.org/10.1146/annurev-cellbio-100616-060758
https://doi.org/10.1038/nature20568
https://doi.org/10.1016/j.jbc.2021.101248
https://doi.org/10.1182/blood-2009-01-197921
https://doi.org/10.1038/90054
https://doi.org/10.1111/j.1742-4658.2005.04653.x
https://doi.org/10.1038/s41467-023-35853-1
https://doi.org/10.3389/fonc.2024.1375942
https://doi.org/10.1101/gad.309146.117
https://doi.org/10.1074/jbc.M113.500397
https://doi.org/10.1101/gad.337196.120
https://doi.org/10.1101/gad.337196.120
https://doi.org/10.1016/j.celrep.2015.06.053
https://doi.org/10.1016/j.celrep.2015.06.053

Discover Oncology (2025) 16:855 | https://doi.org/10.1007/512672-025-02644-7

Review

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

ChenY, Zhao H, Xiao Y, Shen P, Tan L, Zhang S, Liu Q, Gao Z, Zhao J, Zhao Y, Guo Y, Feng Y. Pan-cancer analysis reveals an immunological
role and prognostic potential of PXN in human cancer. Aging (Albany NY). 2021;13:16248-66. https://doi.org/10.18632/aging.203154.
Dong H, Zhang H, Mao X, Liu S, Xu W, Zhang Y. RBM15 promates the proliferation, migration and invasion of pancreatic cancer cell lines.
Cancers (Basel). 2023. https://doi.org/10.3390/cancers15041084.

Wang W, He Y, Yao LC, Yuan Y, Lu C, Xiong LK, Ma P, Zhang YF, Yu KH, Tang ZG. Identification of m6A modification patterns and RBM15
mediated macrophage phagocytosis in pancreatic cancer: An integrative analysis. Biochim Biophys Acta Mol Basis Dis. 2024;1870:167304.
https://doi.org/10.1016/j.bbadis.2024.167304.

Zhang H, LiY, Zhou Y, Xu Q, Liao B, Qiu X, Liu J. RNA methylase RBM15 facilitates malignant progression of colorectal cancer through
regulating E2F2 in an m6A modification-dependent manner. J Biochem Mol Toxicol. 2024;38: e70014. https://doi.org/10.1002/jbt.70014.
Zhang Z, Mei Y, Hou M. Knockdown RBM15 inhibits colorectal cancer cell proliferation and metastasis via N6-Methyladenosine (m6A)
modification of MyD88 mRNA. Cancer Biother Radiopharm. 2022;37:976-86. https://doi.org/10.1089/cbr.2021.0226.

Liang Y, Zhong H, Zhao Y, Tang X, Pan C, Sun J, Sun J. Epigenetic mechanism of RBM15 in affecting cisplatin resistance in laryngeal carci-
noma cells by regulating ferroptosis. Biol Direct. 2024;19:57. https://doi.org/10.1186/513062-024-00499-6.

Wang R, Tan W. RBM15-Mediated N6-Methyl Adenosine (m6A) modification of EZH2 drives the epithelial-mesenchymal transition of
cervical cancer. Crit Rev Eukaryot Gene Expr. 2024;34:15-29. https://doi.org/10.1615/CritRevEukaryotGeneExpr.2024052205.

Park SH, Ju JS, Woo H, Yun HJ, Lee SB, Kim SH, Gy6rffy B, Kim EJ, Kim H, Han HD, Eyun S, Lee JH, Park YY. The m(6)A writer RBM15 drives the
growth of triple-negative breast cancer cells through the stimulation of serine and glycine metabolism. Exp Mol Med. 2024;56:1373-87.
https://doi.org/10.1038/512276-024-01235-w.

Huang, LvY, Yang B, Zhang S, Bixia L, Zhang C, Hu W, Jiang L, Chen C, Ji D, Xiong C, Liang Y, Liu M, Ying X, Ji W. Enhancing m(6)A modi-
fication of IncRNA through METTL3 and RBM15 to promote malignant progression in bladder cancer. Heliyon. 2024;10: e28165. https://
doi.org/10.1016/j.heliyon.2024.e28165.

Jing JJ, Zhao X, Li H, Sun LP, Yuan Y. Expression profiles and prognostic roles of m6A writers, erasers and readers in gastric cancer. Future
Oncol. 2021;17:2605-20. https://doi.org/10.2217/fon-2020-0630.

Yang F, LiuY, Xiao J, Li B, Chen Y, Hu A, Zeng J, Liu Z, Liu H. Circ-CTNNB1 drives aerobic glycolysis and osteosarcoma progression via m6A
modification through interacting with RBM15. Cell Prolif. 2023;56: e13344. https://doi.org/10.1111/cpr.13344.

Wang H. The RNA m6A writer RBM15 contributes to the progression of esophageal squamous cell carcinoma by regulating miR-3605-5p/
KRT4 pathway. Heliyon. 2024;10: e24459. https://doi.org/10.1016/j.heliyon.2024.e24459.

Zeng X, Chen K, Li L, Tian J, Ruan W, Hu Z, Peng D, Chen Z. Epigenetic activation of RBM15 promotes clear cell renal cell carcinoma growth,
metastasis and macrophage infiltration by regulating the m6A modification of CXCL11. Free Radic Biol Med. 2022;184:135-47. https://
doi.org/10.1016/j.freeradbiomed.2022.03.031.

Zhao Z,Ju Q, JiJ, LiY, Zhao Y. N6-Methyladenosine Methylation Regulator RBM15 is a potential prognostic biomarker and promotes cell
proliferation in pancreatic adenocarcinoma. Front Mol Biosci. 2022;9:842833. https://doi.org/10.3389/fmolb.2022.842833.

Fang Q, Chen H. The significance of m6A RNA methylation regulators in predicting the prognosis and clinical course of HBV-related
hepatocellular carcinoma. Mol Med. 2020;26:60. https://doi.org/10.1186/s10020-020-00185-z.

Toor SM, Sasidharan Nair V, Decock J, Elkord E. Immune checkpoints in the tumor microenvironment. Semin Cancer Biol. 2020;65:1-12.
https://doi.org/10.1016/j.semcancer.2019.06.021.

Yin F, Liu K, Peng W, Jiang D, Zhang H, Guo P, Wu Y, Zhang X, Sun C, Wang Y, Wang H, Han Y. The Effect of N6-Methyladenosine Regulators
and m6A Reader YTHDC1-Mediated N6-Methyladenosine modification is involved in oxidative stress in human aortic dissection. Oxid
Med Cell Longev. 2023;2023:3918393. https://doi.org/10.1155/2023/3918393.

Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram |, Jemal A, Bray F. Global cancer statistics 2020: GLOBOCAN estimates of inci-
dence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2021;71:209-49. https://doi.org/10.3322/caac.21660.
Vogel A, Meyer T, Sapisochin G, Salem R, Saborowski A. Hepatocellular carcinoma. Lancet. 2022;400:1345-62. https://doi.org/10.1016/
s0140-6736(22)01200-4.

Zhang L, Huo Q, Ge C, Zhao F, Zhou Q, Chen X, Tian H, Chen T, Xie H, Cui Y, Yao M, Li H, Li J. ZNF143-Mediated H3K9 Trimethylation
Upregulates CDC6 by Activating MDIG in hepatocellular carcinoma. Cancer Res. 2020;80:2599-611. https://doi.org/10.1158/0008-5472.
Can-19-3226.

Cai X, Chen Y, Man D, Yang B, Feng X, Zhang D, Chen J, Wu J. RBM15 promotes hepatocellular carcinoma progression by regulating
N6-methyladenosine modification of YEST mRNA in an IGF2BP1-dependent manner. Cell Death Discov. 2021;7:315. https://doi.org/10.
1038/541420-021-00703-w.

Xu X,Wu'S, Zhang Y, Fan W, Lin X, Chen K, Lin X. m6A modification of VEGFA mRNA by RBM15/YTHDF2/IGF2BP3 contributes to angiogen-
esis of hepatocellular carcinoma. Mol Carcinog. 2024;63:2174-89. https://doi.org/10.1002/mc.23802.

LinY, Totsuka Y, He Y, Kikuchi S, Qiao Y, Ueda J, Wei W, Inoue M, Tanaka H. Epidemiology of esophageal cancer in Japan and China. J Epi-
demiol. 2013;23:233-42. https://doi.org/10.2188/jea.je20120162.

Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortal-
ity worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018;68:394-424. https://doi.org/10.3322/caac.21492.

Wang H, Liu J, Zhu X, Yang B, He Z, Yao X. AZGP1P2/UBA1/RBM15 cascade mediates the fate determinations of prostate cancer stem cells
and promotes therapeutic effect of docetaxel in castration-resistant prostate cancer via TPM1 m6A modification. Research (Wash D C).
2023;6:0252. https://doi.org/10.34133/research.0252.

Ying Y, WuY, Zhang F, Tang Y, Yi J, Ma X, Li J, Chen D, Wang X, Liu X, Liu B, Luo J, Zheng X, Xie L. Co-transcriptional R-loops-mediated epi-
genetic regulation drives growth retardation and docetaxel chemosensitivity enhancement in advanced prostate cancer. Mol Cancer.
2024;23:79. https://doi.org/10.1186/512943-024-01994-0.

Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2021. CA Cancer J Clin. 2021;71:7-33. https://doi.org/10.3322/caac.21654.
Meltzer PS, Helman LJ. New horizons in the treatment of osteosarcoma. N Engl J Med. 2021;385:2066-76. https://doi.org/10.1056/NEJMr
a2103423.

Beird HC, Bielack SS, Flanagan AM, Gill J, Heymann D, Janeway KA, Livingston JA, Roberts RD, Strauss SJ, Gorlick R. Osteosarcoma. Nat
Rev Dis Primers. 2022;8:77. https://doi.org/10.1038/s41572-022-00409-y.

@ Discover


https://doi.org/10.18632/aging.203154
https://doi.org/10.3390/cancers15041084
https://doi.org/10.1016/j.bbadis.2024.167304
https://doi.org/10.1002/jbt.70014
https://doi.org/10.1089/cbr.2021.0226
https://doi.org/10.1186/s13062-024-00499-6
https://doi.org/10.1615/CritRevEukaryotGeneExpr.2024052205
https://doi.org/10.1038/s12276-024-01235-w
https://doi.org/10.1016/j.heliyon.2024.e28165
https://doi.org/10.1016/j.heliyon.2024.e28165
https://doi.org/10.2217/fon-2020-0630
https://doi.org/10.1111/cpr.13344
https://doi.org/10.1016/j.heliyon.2024.e24459
https://doi.org/10.1016/j.freeradbiomed.2022.03.031
https://doi.org/10.1016/j.freeradbiomed.2022.03.031
https://doi.org/10.3389/fmolb.2022.842833
https://doi.org/10.1186/s10020-020-00185-z
https://doi.org/10.1016/j.semcancer.2019.06.021
https://doi.org/10.1155/2023/3918393
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/s0140-6736(22)01200-4
https://doi.org/10.1016/s0140-6736(22)01200-4
https://doi.org/10.1158/0008-5472.Can-19-3226
https://doi.org/10.1158/0008-5472.Can-19-3226
https://doi.org/10.1038/s41420-021-00703-w
https://doi.org/10.1038/s41420-021-00703-w
https://doi.org/10.1002/mc.23802
https://doi.org/10.2188/jea.je20120162
https://doi.org/10.3322/caac.21492
https://doi.org/10.34133/research.0252
https://doi.org/10.1186/s12943-024-01994-0
https://doi.org/10.3322/caac.21654
https://doi.org/10.1056/NEJMra2103423
https://doi.org/10.1056/NEJMra2103423
https://doi.org/10.1038/s41572-022-00409-y

Review

Discover Oncology (2025) 16:855 | https://doi.org/10.1007/512672-025-02644-7

49

50.

51.

52.

53.

54.

55.

56.

57.

58.
59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Patel SG, Dominitz JA. Screening for colorectal cancer. Ann Intern Med. 2024. https://doi.org/10.7326/aitc202404160.

Sun W, SuY, Zhang Z. Characterizing m6A modification factors and their interactions in colorectal cancer: implications for tumor
subtypes and clinical outcomes. Discov Oncol. 2024;15:457. https://doi.org/10.1007/5s12672-024-01298-1.

Trapani D, Ginsburg O, Fadelu T, Lin NU, Hassett M, llbawi AM, Anderson BO, Curigliano G. Global challenges and policy solutions in
breast cancer control. Cancer Treat Rev. 2022;104:102339. https://doi.org/10.1016/j.ctrv.2022.102339.

Nicholson WK, Silverstein M, Wong JB, Barry MJ, Chelmow D, Coker TR, Davis EM, Jaén CR, Krousel-Wood M, Lee S, Li L, Mangione
CM, Rao G, Ruiz JM, Stevermer JJ, Tsevat J, Underwood SM, Wiehe S. Screening for breast cancer: US preventive services task force
recommendation statement. JAMA. 2024;331:1918-30. https://doi.org/10.1001/jama.2024.5534.

Wang H, CaoY, Zhang L, Zhao Q, Li S, Li D. RBM15 drives breast cancer cell progression and immune escape via m6A-dependent
stabilization of KPNA2 mRNA. Clin Breast Cancer. 2024. https://doi.org/10.1016/j.clbc.2024.09.006.

Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram |, Jemal A. Global cancer statistics 2022: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2024;74:229-63. https://doi.org/10.3322/caac.
21834.

Shen C, Liu J, Xie F, YuY, Ma X, Hu D, Liu C, Wang Y. N6-Methyladenosine enhances the translation of ENO1 to promote the progression
of bladder cancer by inhibiting PCNA ubiquitination. Cancer Lett. 2024;595:217002. https://doi.org/10.1016/j.canlet.2024.217002.
Heyliger SO, Soliman KFA, Saulsbury MD, Reams RR. The Identification of zinc-finger protein 433 as a possible prognostic biomarker for
clear-cell renal cell carcinoma. Biomolecules. 2021. https://doi.org/10.3390/biom11081193.

Chen Z, Liu G, YeT, Zhang Y, Chen Y. Resveratrol affects ccRCC cell senescence and macrophage polarization by regulating the stability of
CCNB1 by RBM15. Epigenomics. 2023;15:895-910. https://doi.org/10.2217/epi-2023-0150.

Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer J Clin. 2022;72:7-33. https://doi.org/10.3322/caac.21708.
Lheureux S, Gourley C, Vergote |, Oza AM. Epithelial ovarian cancer. Lancet. 2019;393:1240-53. https://doi.org/10.1016/s0140-6736(18)
32552-2.

Wang Q, Zhang Q, Li Q, Zhang J, Zhang J. Clinicopathological and immunological characterization of RNA m(6) A methylation regulators
in ovarian cancer. Mol Genet Genomic Med. 2021;9: e1547. https://doi.org/10.1002/mgg3.1547.

Yuan J, Guan W, Li X, Wang F, Liu H, Xu G. RBM15-mediating MDRT mRNA m(6)A methylation regulated by the TGF-f signaling pathway
in paclitaxel-resistant ovarian cancer. Int J Oncol. 2023. https://doi.org/10.3892/ij0.2023.5560.

WangY, Chen Z. Long noncoding RNA UBA6-AS1 inhibits the malignancy of ovarian cancer cells via suppressing the decay of UBA6 mRNA.
Bioengineered. 2022;13:178-89. https://doi.org/10.1080/21655979.2021.2011640.

Zhang C, Gu L, Xiao J, Jin F. Knockdown of RBM15 inhibits tumor progression and the JAK-STAT signaling pathway in cervical cancer. BMC
Cancer. 2023;23:684. https://doi.org/10.1186/s12885-023-11163-z.

Song Y, Wu Q. RBM15 m(6) A modification-mediated OTUB2 upregulation promotes cervical cancer progression via the AKT/mTOR signal-
ing. Environ Toxicol. 2023;38:2155-64. https://doi.org/10.1002/tox.23852.

QuanY, Zhou M, Li J, Yang Y, Guo J, Tang T, Liu P. The m6A methyltransferase RBM15 affects tumor cell stemness and progression of cervical
cancer by regulating the stability of IncRNA HEIH. Exp Cell Res. 2024;436:113924. https://doi.org/10.1016/j.yexcr.2024.113924.

Wang H, Li C, Wei Q, Zhang E, Yang Y, Sha L, Wang D. RBM15 knockdown impairs the malignancy of cervical cancer by mediating m6A
modification of decorin. Biochem Genet. 2024. https://doi.org/10.1007/5s10528-024-10757-x.

Nie G, Tang B, Lv M, Li D, Li T, Ou R, Xu Y, Wen J. HPV E6 promotes cell proliferation of cervical cancer cell by accelerating accumulation of
RBM15 dependently of autophagy inhibition. Cell Biol Int. 2023;47:1327-43. https://doi.org/10.1002/cbin.12020.

Fehlmann T, Kahraman M, Ludwig N, Backes C, Galata V, Keller V, Geffers L, Mercaldo N, Hornung D, Weis T, Kayvanpour E, Abu-Halima
M, Deuschle C, Schulte C, Suenkel U, von Thaler AK, Maetzler W, Herr C, Fahndrich S, Vogelmeier C, Guimaraes P, Hecksteden A, Meyer
T, Metzger F, Diener C, Deutscher S, Abdul-Khaliq H, Stehle |, Haeusler S, Meiser A, Groesdonk HV, Volk T, Lenhof HP, Katus H, Balling R,
Meder B, Kruger R, Huwer H, Bals R, Meese E, Keller A. Evaluating the use of circulating microRNA profiles for lung cancer detection in
symptomatic patients. JAMA Oncol. 2020;6:714-23. https://doi.org/10.1001/jamaoncol.2020.0001.

Zhang C, Zhang J, Xu FP, Wang YG, Xie Z, Su J, Dong S, Nie Q, Shao Y, Zhou Q, Yang JJ, Yang XN, Zhang XC, Li Z, Wu YL, Zhong WZ.
Genomic landscape and immune microenvironment features of preinvasive and early invasive lung adenocarcinoma. J Thorac Oncol.
2019;14:1912-23. https://doi.org/10.1016/j.jth0.2019.07.031.

Ma M, Wang W, Wang B, Yang Y, Huang Y, Zhao G, Ye L. The prognostic value of N6-methyladenosine RBM15 regulators in lung adenocar-
cinoma. Cell Mol Biol (Noisy-le-grand). 2022;68:130-9. https://doi.org/10.14715/cmb/2022.68.1.17.

Ma M, Wang W, Li L, Wang X, Huang Q, Zhou C, Huang Y, Zhao G, Ye L. RBM15 facilities lung adenocarcinoma cell progression by regulating
RASSF8 stability through N6 methyladenosine modification. Transl Oncol. 2024;46:102018. https://doi.org/10.1016/j.tranon.2024.102018.
Shi S, Wang C, Cai Q, Yang R, Peng M, Liang H, Qian B, Jiang Y, Xiao B, Wang L, Tao Y, Cai J, Zhao Z. RBM15 drives the progression of lung
adenocarcinoma by regulating N6-methyladenosine-mediated LDHA mRNA stability. Life Sci. 2024;358:123146. https://doi.org/10.1016/j.
Ifs.2024.123146.

Zeng Z,Zhang J, LiJ, LiY, Huang Z, Han L, Xie C, Gong Y. SETD2 regulates gene transcription patterns and is associated with radiosensitiv-
ity in lung adenocarcinoma. Front Genet. 2022;13:935601. https://doi.org/10.3389/fgene.2022.935601.

Feng J, LiY, He F, Zhang F. RBM15 silencing promotes ferroptosis by regulating the TGF-3/Smad2 pathway in lung cancer. Environ Toxicol.
2023;38:950-61. https://doi.org/10.1002/tox.23741.

Karatzanis AD, Psychogios G, Waldfahrer F, Kapsreiter M, Zenk J, Velegrakis GA, Iro H. Management of locally advanced laryngeal cancer.
J Otolaryngol Head Neck Surg. 2014;43:4. https://doi.org/10.1186/1916-0216-43-4.

Megwalu UG, Sikora AG. Survival outcomes in advanced laryngeal cancer. JAMA Otolaryngol Head Neck Surg. 2014;140:855-60. https://
doi.org/10.1001/jamaot0.2014.1671.

Wang X, Tian L, Li Y, Wang J, Yan B, Yang L, Li Q, Zhao R, Liu M, Wang P, Sun Y. RBM15 facilitates laryngeal squamous cell carcinoma
progression by regulating TMBIM6 stability through IGF2BP3 dependent. J Exp Clin Cancer Res. 2021;40:80. https://doi.org/10.1186/
s13046-021-01871-4.

Mishra SK, Millman SE, Zhang L. Metabolism in acute myeloid leukemia: mechanistic insights and therapeutic targets. Blood.
2023;141:1119-35. https://doi.org/10.1182/blood.2022018092.

@ Discover


https://doi.org/10.7326/aitc202404160
https://doi.org/10.1007/s12672-024-01298-1
https://doi.org/10.1016/j.ctrv.2022.102339
https://doi.org/10.1001/jama.2024.5534
https://doi.org/10.1016/j.clbc.2024.09.006
https://doi.org/10.3322/caac.21834
https://doi.org/10.3322/caac.21834
https://doi.org/10.1016/j.canlet.2024.217002
https://doi.org/10.3390/biom11081193
https://doi.org/10.2217/epi-2023-0150
https://doi.org/10.3322/caac.21708
https://doi.org/10.1016/s0140-6736(18)32552-2
https://doi.org/10.1016/s0140-6736(18)32552-2
https://doi.org/10.1002/mgg3.1547
https://doi.org/10.3892/ijo.2023.5560
https://doi.org/10.1080/21655979.2021.2011640
https://doi.org/10.1186/s12885-023-11163-z
https://doi.org/10.1002/tox.23852
https://doi.org/10.1016/j.yexcr.2024.113924
https://doi.org/10.1007/s10528-024-10757-x
https://doi.org/10.1002/cbin.12020
https://doi.org/10.1001/jamaoncol.2020.0001
https://doi.org/10.1016/j.jtho.2019.07.031
https://doi.org/10.14715/cmb/2022.68.1.17
https://doi.org/10.1016/j.tranon.2024.102018
https://doi.org/10.1016/j.lfs.2024.123146
https://doi.org/10.1016/j.lfs.2024.123146
https://doi.org/10.3389/fgene.2022.935601
https://doi.org/10.1002/tox.23741
https://doi.org/10.1186/1916-0216-43-4
https://doi.org/10.1001/jamaoto.2014.1671
https://doi.org/10.1001/jamaoto.2014.1671
https://doi.org/10.1186/s13046-021-01871-4
https://doi.org/10.1186/s13046-021-01871-4
https://doi.org/10.1182/blood.2022018092

Discover Oncology (2025) 16:855 | https://doi.org/10.1007/512672-025-02644-7

Review

79.

80.

81.

82.

83.
84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Shimony S, Stahl M, Stone RM. Acute myeloid leukemia: 2023 update on diagnosis, risk-stratification, and management. Am J Hematol.
2023;98:502-26. https://doi.org/10.1002/ajh.26822.

Newell LF, Cook RJ. Advances in acute myeloid leukemia. BMJ. 2021;375:n2026. https://doi.org/10.1136/bmj.n2026.

Dou X, Xiao Y, Shen C, Wang K, Wu T, Liu C, Li Y, Yu X, Liu J, Dai Q, Pajdzik K, Ye C, Ge R, Gao B, Yu J, Sun S, Chen M, Chen J, He C. RBFOX2
recognizes N(6)-methyladenosine to suppress transcription and block myeloid leukaemia differentiation. Nat Cell Biol. 2023;25:1359-68.
https://doi.org/10.1038/541556-023-01213-w.

Osman AEG, Deininger MW. Chronic myeloid leukemia: modern therapies, current challenges and future directions. Blood Rev.
2021;49:100825. https://doi.org/10.1016/j.blre.2021.100825.

Cortes J, Pavlovsky C, SauBBele S. Chronic myeloid leukaemia. Lancet. 2021;398:1914-26. https://doi.org/10.1016/s0140-6736(21)01204-6.
Yang Y, Wang S, Zhang Y, Zhu X. Biological effects of decreasing RBM15 on chronic myelogenous leukemia cells. Leuk Lymphoma.
2012;53:2237-44. https://doi.org/10.3109/10428194.2012.684350.

McNulty M, Crispino JD. Acute megakaryocytic leukemia. Cold Spring Harb Perspect Med. 2020. https://doi.org/10.1101/cshperspect.
a034884.

Athale UH, Razzouk BI, Raimondi SC, Tong X, Behm FG, Head DR, Srivastava DK, Rubnitz JE, Bowman L, Pui CH, Ribeiro RC. Biology and
outcome of childhood acute megakaryoblastic leukemia: A single institution’s experience. Blood. 2001;97:3727-32. https://doi.org/10.
1182/blood.v97.12.3727.

Ayllén V, Vogel-Gonzalez M, Gonzalez-Pozas F, Domingo-Reinés J, Montes R, Morales-Cacho L, Ramos-Mejia V. New hPSC-based human
models to study pediatric acute megakaryoblastic leukemia harboring the fusion oncogene RBM15-MKL1. Stem Cell Res. 2017;19:1-5.
https://doi.org/10.1016/j.5cr.2016.12.019.

Lee JH, Skalnik DG. Rbm15-MkI1 interacts with the Setd1b histone H3-Lys4 methyltransferase via a SPOC domain that is required for
cytokine-independent proliferation. PLoS ONE. 2012;7: e42965. https://doi.org/10.1371/journal.pone.0042965.

Ma X, Renda MJ, Wang L, Cheng EC, Niu C, Morris SW, Chi AS, Krause DS. Rom15 modulates notch-induced transcriptional activation and
affects myeloid differentiation. Mol Cell Biol. 2007;27:3056-64. https://doi.org/10.1128/mcb.01339-06.

Tran NT, Su H, Khodadadi-Jamayran A, Lin S, Zhang L, Zhou D, Pawlik KM, Townes TM, Chen Y, Mulloy JC, Zhao X. The AS-RBM15 IncRNA
enhances RBM15 protein translation during megakaryocyte differentiation. EMBO Rep. 2016;17:887-900. https://doi.org/10.15252/embr.
201541970.

LiH, LiY, Zheng X, Chen F, Zhang S, Xu S, Mu Y, Shen W, Tong J, Chen H, Hu Z, Zhang J, Qiu K, Chen W, Cheng X, Xu G. RBM15 facilitates
osimertinib resistance of lung adenocarcinoma through mé6A-dependent epigenetic silencing of SPOCK1. Oncogene. 2025;44:307-21.
https://doi.org/10.1038/541388-024-03220-z.

Hu S, Zhan N, Li J, Wang L, Liu Y, Jin K, Wang Y, Zhang J, Chen Y, Bai Y, Wang Y, Qi L, Liu S. RBM15 recruits myeloid-derived suppressor cells via
the m6A-IGF2BP3/CBR3-AS1/miR-409-3p/CXCL1 axis, facilitating radioresistance in non-small-cell lung cancer. J Transl Med. 2025;23:191.
https://doi.org/10.1186/512967-025-06205-y.

Mayday MY, Biancon G, Wei M, Ramirez C, Moratti |, Pintado-Urbanc AP, Wang L, Espinosa JA, Simon MD, Ofir-Rosenfeld Y, Rausch O, Tebaldi
T, Halene S, Krause DS. RBM15-MKL1 fusion protein promotes leukemia via m6A methylation and WNT pathway activation. bioRxiv. 2025.
https://doi.org/10.1101/2025.02.19.638991.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

@ Discover


https://doi.org/10.1002/ajh.26822
https://doi.org/10.1136/bmj.n2026
https://doi.org/10.1038/s41556-023-01213-w
https://doi.org/10.1016/j.blre.2021.100825
https://doi.org/10.1016/s0140-6736(21)01204-6
https://doi.org/10.3109/10428194.2012.684350
https://doi.org/10.1101/cshperspect.a034884
https://doi.org/10.1101/cshperspect.a034884
https://doi.org/10.1182/blood.v97.12.3727
https://doi.org/10.1182/blood.v97.12.3727
https://doi.org/10.1016/j.scr.2016.12.019
https://doi.org/10.1371/journal.pone.0042965
https://doi.org/10.1128/mcb.01339-06
https://doi.org/10.15252/embr.201541970
https://doi.org/10.15252/embr.201541970
https://doi.org/10.1038/s41388-024-03220-z
https://doi.org/10.1186/s12967-025-06205-y
https://doi.org/10.1101/2025.02.19.638991

	Role of N6-methyladenosine methyltransferase component RBM15 in cancer progression and its therapeutic potential
	Abstract
	1 Introduction
	2 RBM15’s biological functions
	2.1 Structure and characteristics of RBM15
	2.2 Role of RBM15 in m⁶A modification

	3 Expression and clinical significance of RBM15 in cancer
	4 The role of RBM15 in cancer
	4.1 Pancreatic cancer
	4.2 Liver cancer
	4.3 Esophageal cancer
	4.4 Prostate cancer
	4.5 Osteosarcoma
	4.6 Colorectal cancer
	4.7 Breast cancer
	4.8 Bladder cancer
	4.9 Clear cell renal cell carcinoma
	4.10 Ovarian cancer
	4.11 Cervical cancer
	4.12 Lung cancer
	4.13 Laryngeal cancer
	4.14 Acute myeloid leukemia
	4.15 Chronic myeloid leukemia
	4.16 Acute megakaryoblastic leukemia
	4.17 RBM15 in cancer drug resistance

	5 Molecular mechanisms of RBM15 in cancer
	5.1 Oncogene and signaling pathway regulation
	5.2 Post-transcriptional modifications and m⁶A methylation
	5.3 Glycolysis and metabolic reprogramming
	5.4 Immunoregulation and tumor microenvironment intervention
	5.5 Ferroptosis and programmed cell death
	5.6 Gene fusion and hematopoietic regulation

	6 Conclusion and perspectives
	Acknowledgements 
	References


