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ABOUT THE STUDY
Mucin 13 (MUC13) is a transmembrane glycoprotein that plays 
a pivotal role in cell signaling and interactions within the tumor 
microenvironment. Research indicates that MUC13 acts as an 
oncogenic factor in various cancers, including pancreatic, 
ovarian, breast, and colon cancers, where its increased 
expression promotes the development of a dense mucin-rich 
extracellular matrix that enhances tumor growth, invasion, and 
metastasis [1,2]. This communication aims to summarize the 
current understanding of MUC13's structure and expression, as 
well as its significant role in oncogenesis.

MUC13 structure and expression

The extracellular tandem repeat domain of MUC13 is highly 
glycosylated, contributing to the anti-adhesive properties of 
cancer cells [1]. It also contains a cytoplasmic domain with 
potential phosphorylation sites, along with three Epidermal 
Growth Factors (EGF) domains. Recently, our laboratory 
reported that MUC13 genomic transcripts consist of two protein 
variants: short MUC13 (s-MUC13), which is non-tumorigenic, 
and long MUC13 (L-MUC13), which is tumorigenic and 
contains several critical phosphorylation sites. Notably, the 
presence of long form of MUC13 could be a key factor driving 
its tumorigenic effects, solidifying its significance as a potential 
oncogene [3]. MUC13 prompted notable biophysical changes in 
pancreatic cancer cells, as previously demonstrated in our 
laboratory's studies [4]. This study provides valuable insights into 
the application of biophysical measurements for the diagnosis 
and monitoring of cancer, as well as for assessing the mechanical 
impact of genetic alterations. Furthermore, its potential as a 
biomarker for cancer and other disorders is emphasized by 
abnormal expression patterns observed in various malignancies, 
which are linked to aggressive cancer characteristics [1]. The 
mechanisms underlying MUC13 overexpression are actively 
being investigated, with emerging evidence suggesting 
involvement of epigenetic modifications and transcriptional 
regulation influenced by oncogenic signals.

Role in cell migration and invasion

MUC13 plays a pivotal role in enhancing cellular motility and
invasiveness, features that are critical for the metastasis of
various cancers. In pancreatic cancer specifically, elevated
MUC13 expression has been associated with the enhanced
migration of cancer cells, characterized by the formation of
cellular projections essential for movement. Findings suggest
that MUC13 mediates these processes through the modulation
of the actin cytoskeleton, enabling robust interactions with
cytoskeletal proteins to promote cell motility. Our research
highlights the influence of MUC13 on pancreatic cancer growth
through the modulation of proteins PAK1 and S100A4 [5]. In
the context of ovarian cancer, MUC13 overexpression has been
linked to decreased cell-cell interactions and increased
migration, which is accompanied by notable reconfiguration of
F-actin. Specifically, the localization of MUC13 in the basal
region and along the basement membrane in ovarian cancer cells
facilitates their detachment from the primary tumor and
promotes invasion into surrounding stromal tissue [2]. These
findings strongly suggest a direct correlation between MUC13
and enhanced cellular motility. Research indicates that MUC13-
mediated alterations in cell adhesion properties can significantly
promote cancer invasion and propagation [2].

MUC13 and key signaling pathways

Emerging studies indicate a significant association between
MUC13 expression and tumor differentiation, particularly
emphasizing its upregulation in various cancers. It has been
reported that MUC13 may act as a ligand for HER2, activating
critical oncogenic signaling pathways that drive pancreatic cancer
progression [1]. Another study showed that the c-Myc and cyclin
D oncogenes, downstream effectors of the Wnt/β-catenin
signaling pathway, were positively correlated with MUC13 levels
[6]. Moreover, our laboratory has explored MUC13's
functionality in ovarian cancer, finding a direct link between
MUC13 expression and the disease [2,7]. MUC13 is consistently
expressed at elevated levels and shows abnormal localization in
colon cancer tissues, indicating its potential role in the disease's
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pathogenesis. Our research highlights that these elevated levels
may influence cellular signaling pathways, particularly the
JAK2/STAT5 pathway, which could promote tumor growth and
progression [8]. In renal cancer, elevated MUC13 expression
correlates positively with increased Fuhrman grade pathological
grading system for renal cell carcinomas and poor overall
survival rates [1]. We have identified a novel role of MUC13 in
the metabolic reprogramming of pancreatic cancer,
demonstrating its influence on cancer cell metabolism and the
key molecular pathways that contribute to tumorigenic traits.
The study reveals a significant correlation between MUC13 and
Glut-1 in patient tissue samples. Although further research is
needed, the findings suggest that the cytoplasmic domain of
MUC13 may interact with Glut-1, indicating a potential role in
cell signaling [9]. Our recent research has shown that MUC13
increases resistance to anoikis by forming a survival complex
with YAP1, promoting its movement into the nucleus, and
upregulating the expression of pro-survival and metastasis-
related genes in colon cancer. This highlights MUC13 as a
potential therapeutic target for metastatic disease [10].

Clinical implications and future directions

In conclusion, MUC13 serves as a promising oncogenic target
across multiple malignancies, emphasizing the need for further
investigation into therapeutic strategies that incorporate both
CAR T cell therapy and vaccine development to modulate its
expression and activity. Recognizing MUC13's involvement in
cancer progression opens up innovative avenues for diagnostic
and therapeutic applications, particularly the design of MUC13-
targeted vaccines and CAR T cells that specifically recognize and
attack MUC13-expressing tumor cells. By focusing on MUC13
and its associated signaling pathways, we can develop approaches
that not only inhibit cancer cell migration and reduce metastatic
spread but also bolster the immune response against tumors.
Ongoing research is vital to elucidate the precise mechanisms
through which MUC13 orchestrates oncogenic signaling, as well
as to identify potential small molecules or antibodies that can

inhibit its function, thereby creating new opportunities for
enhancing cancer immunotherapy through CAR T cell strategies
and vaccine initiatives.
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