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Introduction
Gemcitabine is a widely used chemotherapy drug in the treatment of 

pancreatic ductal adenocarcinoma (PDAC), a highly aggressive form of 
pancreatic cancer. PDAC remains one of the most difficult cancers to treat, 
with an extremely poor prognosis and limited therapeutic options. The 
current standard of care for PDAC consists of chemotherapy regimens, 
primarily gemcitabine-based combinations. However, despite its use, the 
clinical efficacy of gemcitabine in PDAC is often limited due to various 
factors such as intrinsic drug resistance, tumor heterogeneity, and the highly 
desmoplastic microenvironment of the pancreas. This highlights the need for 
novel therapeutic strategies to enhance the anti-tumor effects of gemcitabine. 
Recent studies have pointed to the Epithelial-Mesenchymal Transition (EMT) 
as a key process in PDAC progression and resistance to chemotherapy. EMT 
is a cellular process that enables epithelial cells to acquire mesenchymal 
characteristics, leading to increased cell migration, invasion, and resistance 
to apoptosis, all of which contribute to cancer metastasis and treatment 
resistance. Interestingly, recent research has suggested that the suppression 
of EMT can enhance the anti-tumor effects of gemcitabine in PDAC cells. 
ML210, a small molecule inhibitor, has shown promise in suppressing EMT 
and may therefore be a potential therapeutic agent to augment the efficacy of 
gemcitabine in PDAC [1,2].

Description
The molecular mechanisms underlying PDAC are complex, with various 

signaling pathways contributing to tumor initiation, progression, and therapy 
resistance. One of the most important processes in PDAC progression is 
EMT, which plays a critical role in the acquisition of invasive and metastatic 
properties by tumor cells. EMT is characterized by the loss of epithelial markers 
such as E-cadherin and the gain of mesenchymal markers like N-cadherin, 
vimentin, and fibronectin. This transition allows cancer cells to detach from 
the primary tumor, invade surrounding tissues, and spread to distant organs. 
In addition to facilitating metastasis, EMT has been implicated in resistance 
to chemotherapy and radiation therapy, as mesenchymal-like cells are less 
prone to apoptosis and more resistant to treatment-induced cell death. As a 
result, targeting EMT has emerged as a promising strategy to improve the 
therapeutic response in various cancers, including PDAC.

ML210, a small molecule inhibitor, has shown potential as a modulator 
of EMT in various cancer types, including PDAC. ML210 targets several 
key signaling pathways involved in the regulation of EMT, such as the 

TGF-β/Smad and Wnt/β-catenin pathways. These pathways are crucial for 
the induction and maintenance of EMT in cancer cells. By inhibiting these 
signaling pathways, ML210 is able to suppress the molecular events that drive 
the transition from an epithelial to a mesenchymal phenotype. In preclinical 
studies, ML210 has been shown to reduce the expression of mesenchymal 
markers while promoting the re-expression of epithelial markers, thereby 
reversing the EMT process. This reversal of EMT has the potential to enhance 
the sensitivity of cancer cells to chemotherapy agents like gemcitabine.

Conclusion 
The anti-tumor effects of gemcitabine in PDAC cells are significantly 

enhanced when combined with ML210, a small molecule inhibitor that 
suppresses the epithelial-mesenchymal transition. By targeting EMT, ML210 
reverses the mesenchymal phenotype of PDAC cells, making them more 
susceptible to chemotherapy-induced cell death and reducing their metastatic 
potential. The combination of ML210 and gemcitabine holds promise as 
a potential therapeutic strategy for overcoming the challenges of drug 
resistance and metastasis in PDAC. Further research and clinical trials are 
needed to validate these findings and determine the clinical applicability of 
this combination therapy. If successful, this approach could offer a novel and 
effective treatment option for patients with PDAC, a disease that remains one 
of the most challenging and deadly cancers to treat.

References
1. Sung, Hyuna, Jacques Ferlay, Rebecca L. Siegel and Mathieu Laversanne, 

et al. "Global cancer statistics 2020: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 countries." CA: Cancer J Clin 71 
(2021): 209-249.

2. Rahib, Lola, Benjamin D. Smith, Rhonda Aizenberg and Allison B. Rosenzweig, 
et al. "Projecting cancer incidence and deaths to 2030: The unexpected 
burden of thyroid, liver and pancreas cancers in the United States." Cancer 
Res 74 (2014): 2913-2921.

How to cite this article: Oettle, Siegel. “The Anti-Tumor Effects of Gemcitabine 
on PDAC Cells are Enhanced When ML210 Suppresses the Epithelial–
Mesenchymal Transition.” J Hepato Pancreat Sci 8 (2024): 314.

mailto:siegeloettle@gmail.com
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.3322/caac.21660
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.3322/caac.21660
https://aacrjournals.org/cancerres/article-abstract/74/11/2913/592763
https://aacrjournals.org/cancerres/article-abstract/74/11/2913/592763

