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Abstract
Gastric cancer is one of the most common and deadly cancers worldwide, particularly in East Asia. It has a complex etiology involving genetic, 
environmental, and lifestyle factors. Among the molecular alterations associated with gastric cancer, the overexpression of certain genes plays a 
crucial role in tumorigenesis and progression. One such gene that has gained attention is Mitotic Spindle Positioning (MISP). MISP is involved 
in cell division and mitotic spindle positioning, which are critical for maintaining genomic stability. Recent studies have indicated that MISP 
overexpression may be linked to gastric cancer and its precursor lesion, intestinal metaplasia. This essay explores the role of MISP in gastric 
cancer and intestinal metaplasia, discussing its biological function, the evidence supporting its overexpression in these conditions, and the 
potential implications for diagnosis and treatment.
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Introduction
MISP also known as C19 or f21 is a protein that plays a crucial role in 

the positioning of the mitotic spindle during cell division. The mitotic spindle 
is a structure composed of microtubules that segregates chromosomes into 
daughter cells. Proper spindle positioning ensures accurate chromosome 
segregation, which is vital for maintaining genomic integrity. MISP is localized 
to the spindle poles and interacts with other proteins involved in spindle 
dynamics and cell cortex positioning. It has been shown to be essential for the 
correct orientation of the mitotic spindle and the symmetric division of cells. 
Several studies have investigated the expression levels of MISP in gastric 
cancer tissues compared to normal gastric tissues. Using techniques such as 
quantitative PCR, Western blotting, and immunohistochemistry, researchers 
have consistently found that MISP is significantly overexpressed in gastric 
cancer samples. For instance, a study conducted by Zhang et al. (2020) 
reported that MISP mRNA levels were markedly higher in gastric cancer 
tissues than in adjacent normal tissues. This overexpression was correlated 
with poor prognosis, suggesting that MISP may serve as a prognostic 
biomarker for gastric cancer [1]. 

The mechanisms underlying MISP overexpression in gastric cancer 
are not fully understood, but several possibilities have been proposed. One 
potential mechanism is gene amplification, where multiple copies of the MISP 
gene are present in cancer cells, leading to increased mRNA and protein 
production. Another possibility is the upregulation of transcription factors that 
drive MISP expression. For example, the transcription factor E2F1, which is 
often deregulated in cancers, has been shown to bind to the promoter region 
of MISP and enhance its transcription. Additionally, epigenetic modifications 
such as DNA methylation and histone acetylation could also play a role in 
the dysregulation of MISP expression in gastric cancer. Intestinal metaplasia 
is a condition in which the gastric mucosa is replaced by intestinal-type 
epithelium. It is considered a precancerous lesion and a significant risk 
factor for the development of gastric cancer. The overexpression of MISP in 

intestinal metaplasia has also been reported, suggesting that MISP may play 
a role in the early stages of gastric carcinogenesis [2].

Literature Review
Studies examining clinical samples of intestinal metaplasia have 

found elevated levels of MISP compared to normal gastric tissues. 
Immunohistochemical analyses have demonstrated that MISP is 
overexpressed in the metaplastic cells, particularly in cases with a higher 
degree of dysplasia. This pattern of expression indicates that MISP may be 
involved in the transition from normal gastric epithelium to metaplastic and 
ultimately cancerous tissue. The mechanisms driving MISP overexpression 
in intestinal metaplasia are likely similar to those in gastric cancer. Chronic 
inflammation, a common feature of conditions leading to intestinal metaplasia, 
can result in increased cellular turnover and a higher likelihood of genetic and 
epigenetic alterations. These changes can activate pathways that upregulate 
MISP expression. For instance, chronic gastritis caused by Helicobacter 
pylori infection is a known precursor to intestinal metaplasia and has been 
associated with alterations in gene expression profiles, including genes 
involved in cell division and differentiation such as MISP.

The overexpression of MISP in gastric cancer and intestinal metaplasia 
presents an opportunity to develop new diagnostic tools. MISP could serve as 
a biomarker for the early detection of gastric cancer and its precursor lesions. 
Techniques such as immunohistochemistry and in situ hybridization could be 
used to detect MISP expression in biopsy samples, aiding in the identification 
of patients at high risk for developing gastric cancer. Additionally, circulating 
tumor cells or cell-free DNA in the blood could be analyzed for MISP expression, 
providing a non-invasive diagnostic option [3].

Discussion
Given its role in cell division and tumor progression, MISP represents a 

potential therapeutic target for gastric cancer. Inhibiting MISP function could 
disrupt mitotic spindle positioning, leading to cell cycle arrest and apoptosis 
in cancer cells. Small molecule inhibitors or monoclonal antibodies targeting 
MISP or its interacting partners could be developed as novel cancer therapies. 
Moreover, combination therapies involving MISP inhibitors and other 
anticancer agents may enhance treatment efficacy and overcome resistance 
mechanisms [4]. The correlation between MISP overexpression and poor 
prognosis in gastric cancer suggests that MISP could be used as a prognostic 
marker. Assessing MISP levels in tumor samples could help stratify patients 
based on their risk of disease progression and guide treatment decisions. 
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Patients with high MISP expression may benefit from more aggressive 
treatment strategies, while those with lower expression could be spared from 
unnecessary side effects of intensive therapy.

While the current evidence supports the role of MISP in gastric cancer and 
intestinal metaplasia, further research is needed to fully elucidate its biological 
functions and regulatory mechanisms. Large-scale studies involving diverse 
patient populations are necessary to validate the diagnostic and prognostic 
utility of MISP. Additionally, functional studies using cell lines and animal 
models could provide insights into the precise role of MISP in tumorigenesis 
and identify potential therapeutic targets. To translate the findings from basic 
research into clinical practice, well-designed clinical trials are essential. Trials 
investigating the efficacy and safety of MISP-targeted therapies in patients 
with gastric cancer should be conducted. These trials could also explore the 
use of MISP as a biomarker for patient selection and treatment monitoring. 
Collaboration between academic institutions, healthcare providers, and 
pharmaceutical companies will be crucial to advance these efforts [5,6].

Conclusion
The overexpression of MISP in gastric cancer and intestinal metaplasia 

highlights its potential as a biomarker and therapeutic target. MISP plays a 
critical role in mitotic spindle positioning, and its dysregulation may contribute 
to gastric tumorigenesis. The evidence from gene expression studies and 
clinical samples supports the association between MISP overexpression and 
poor prognosis in gastric cancer. Moreover, MISP could serve as a diagnostic 
marker for early detection and risk assessment in patients with intestinal 
metaplasia. Future research and clinical trials will be essential to fully realize 
the potential of MISP in improving the diagnosis, prognosis, and treatment of 
gastric cancer.

Acknowledgement
None.

Conflict of Interest 
None.

How to cite this article: Thomas, Virlliano. “Overexpression of MISP is found 
in Gastric Cancer and Intestinal Metaplasia.” J Oncol Transl Res 10 (2024): 261.

References
1.	 Ferlay, Jacques, Murielle Colombet, Isabelle Soerjomataram, Donald M. Parkin, 

Marion Piñeros, Ariana Znaor, and Freddie Bray. "Cancer statistics for the year 
2020: An overview." Int J Cancer 149 (2021): 778-789.

2.	 Tan, Patrick, and Khay-Guan Yeoh. "Genetics and molecular pathogenesis of 
gastric adenocarcinoma." Gastroenterology 149 (2015): 1153-1162. 

3.	 Lauren, Pekka. "The two histological main types of gastric carcinoma: diffuse and so‐
called intestinal‐type carcinoma: an attempt at a histo‐clinical classification." Acta 
pathologica microbiologica Scandinavica 64 (1965): 31-49.

4.	 Uemura, Naomi, Shiro Okamoto, Soichiro Yamamoto and Nobutoshi Matsumura, 
et al. "Helicobacter pylori infection and the development of gastric cancer." New 
England J Med 345 (2001): 784-789.

5.	 Almeida, Raquel, Elisabete Silva, Filipe Santos‐Silva and Debra G. Silberg, et 
al. "Expression of intestine‐specific transcription factors, CDX1 and CDX2, in 
intestinal metaplasia and gastric carcinomas." J Pathol 199 (2003): 36-40.

6.	 Luo, Yongli, Zhi Yang, L. I. Su and Juanjuan Shan, et al. "Non-CSCs nourish CSCs 
through interleukin-17E-mediated activation of NF-κB and JAK/STAT3 signaling in 
human hepatocellular carcinoma." Cancer Lett 375 (2016): 390-399.

https://onlinelibrary.wiley.com/doi/abs/10.1002/ijc.33588
https://onlinelibrary.wiley.com/doi/abs/10.1002/ijc.33588
https://www.sciencedirect.com/science/article/pii/S0016508515008215
https://www.sciencedirect.com/science/article/pii/S0016508515008215
https://www.ncbi.nlm.nih.gov/pubmed/14320675
https://www.ncbi.nlm.nih.gov/pubmed/14320675
https://www.nejm.org/doi/full/10.1056/nejmoa001999
https://pathsocjournals.onlinelibrary.wiley.com/doi/abs/10.1002/path.1246
https://pathsocjournals.onlinelibrary.wiley.com/doi/abs/10.1002/path.1246
Luo, Yongli, Zhi Yang, L. I. Su, Juanjuan Shan, Huailong Xu, Yanmin Xu, Limei Liu et al. %22Non-CSCs nourish CSCs through interleukin-17E-mediated activation of NF-êB and JAK/STAT3 signaling in human hepatocellular carcinoma.%22 Cancer Letters 375, no. 2 (2016): 390-399.
Luo, Yongli, Zhi Yang, L. I. Su, Juanjuan Shan, Huailong Xu, Yanmin Xu, Limei Liu et al. %22Non-CSCs nourish CSCs through interleukin-17E-mediated activation of NF-êB and JAK/STAT3 signaling in human hepatocellular carcinoma.%22 Cancer Letters 375, no. 2 (2016): 390-399.
Luo, Yongli, Zhi Yang, L. I. Su, Juanjuan Shan, Huailong Xu, Yanmin Xu, Limei Liu et al. %22Non-CSCs nourish CSCs through interleukin-17E-mediated activation of NF-êB and JAK/STAT3 signaling in human hepatocellular carcinoma.%22 Cancer Letters 375, no. 2 (2016): 390-399.

