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Introduction

to detect target proteins within tissue sections. By applying this method to
tumor samples, researchers can identify markers of different cell types in the
TME, such as cancer cells, immune cells, and stromal cells. This can provide
valuable information on the cellular composition of the tumor and reveal how
various cell types interact within the microenvironment. For example, the
identification of immune checkpoint proteins such as PD-L1 or CTLA-4 can
inform us about the immunosuppressive state of the TME, which is crucial for
understanding why certain tumors are resistant to immune-based therapies
like checkpoint inhibitors. Additionally, IHC can also be used to assess the
expression of growth factors and their receptors, which are often deregulated
in tumors and contribute to the uncontrolled proliferation of cancer cells.

The study of Tumor Microenvironments (TMEs) has become an integral
aspect of cancer research, as it is increasingly recognized that the TME
plays a crucial role in the initiation, progression, metastasis, and response
to therapy of tumors. Understanding the complexities of the TME is pivotal
for the development of new cancer therapies and diagnostic techniques.
Molecular histology has emerged as a powerful tool in deciphering the
intricate interactions within the TME, providing valuable insights that are
critical to advancing cancer research and improving patient outcomes. This
manuscript delves into the role of molecular histology in characterizing

and understanding tumor microenvironments, exploring how this approach In Situ Hybridization (ISH) is another molecular histology technique that
enhances our understanding of cancer biology, the tumor-immune interaction, allows for the detection of specific RNA molecules within tissue sections. This
and the therapeutic potential of targeting the TME. method can be used to assess gene expression patterns within the TME,

providing insights into how different molecular signals are regulated and how
. e they contribute to tumor progression. For example, ISH can be used to detect
Descnptlon the expression of oncogenes or tumor suppressor genes within the tumor
microenvironment. It can also identify the presence of non-coding RNAs, such
The TME is a dynamic and complex ecosystem composed of a variety a5 microRNAs and long non-coding RNAs, which are known to play important
of cellular and non-cellular components, including cancer cells, stromal  roles in regulating gene expression and can serve as potential biomarkers for
as cytokines and growth factors. The cellular diversity of the TME is further  genes to particular regions within the tumor allows researchers to uncover
complicated by the presence of hypoxic zones, altered metabolism, and the  gpatial variations in gene expression that are essential for understanding the
constant remodelling of the ECM. These factors together contribute to the  peterogeneity of tumors [4].
heterogeneity of tumors, making it difficult to treat them effectively with a one- o ] ] ]
size-fits-all approach. For instance, cancer cells may acquire mutations that ~ The insights gained through molecular histology also have important
enable them to evade immune surveillance, while stromal cells such as Cancer-  implications for cancer immunotherapy. As mentioned earlier, immune cells
Associated Fibroblasts (CAFs) can secrete growth factors that promote tumor i the TME can have either pro- or anti-tumor effects, depending on their
growth and metastasis. Additionally, immune cells within the TME can either phenotype and activation state. Molecular histology can be used to assess the
inhibit or promote tumor progression, depending on their phenotype and presence and activity of immune cells such as T lymphocytes, macrophages,
interactions with other components of the TME. This complexity necessitates ~ nd dendritic cells, and to determine how these cells interact with cancer
the development of advanced technologies that can capture the molecular  Cells and other stromal components. This information can help identify
features of the TME at both the cellular and subcellular levels [1,2]. potential therapeutic targets for immune checkpoint inhibitors, which aim to
restore immune function within the TME. Furthermore, molecular histology
Molecular histology, which combines the principles of histology with  ¢an he used to assess the effects of immunotherapies on the TME, enabling
molecular techniques, has proven to be invaluable in examining the TME  rgsearchers to monitor changes in immune cell infiltration, the expression

in great detail. This approach enables researchers to visualize the spatial of immune checkpoint proteins, and the remodelling of the ECM following
distribution of specific molecules, proteins, and nucleic acids within tissue  trgatment [5].

samples, offering a comprehensive understanding of the TME's architecture
and composition. A key advantage of molecular histology is its ability to provide As regenerative medicine continues to evolve, the role of molecular
high-resolution, tissue-specific information about the molecular landscape  histology will only become more important. The ability to monitor molecular
of the TME. Traditional histology techniques, such as Haematoxylin And changes within tissues in response to injury, therapy, or disease is critical for
Eosin (H&E) staining, allow researchers to observe the general morphology advancing regenerative treatments. By providing detailed information on the
of tissues, but they fall short in providing detailed molecular insights. In molecular mechanisms underlying tissue regeneration, molecular histology
contrast, molecular histology methods such as immunohistochemistry (IHC), ~ ¢an guide the development of new therapeutic approaches and improve the
in situ hybridization (ISH), and multiplexed tissue imaging allow for the direct efficacy of existing treatments. Moreover, the integration of molecular histology
visualization of molecular markers within tissue sections, offering a more  With other technologies, such as genetic engineering, bioinformatics, and 3D
nuanced view of tumor biology [3]. tissue modeling, has the potential to revolutionize regenerative medicine.
These combined approaches will allow for more precise control over tissue

Immunohistochemistry is one of the most widely used molecular histology  yegeneration, leading to better outcomes for patients with a wide range of
techniques for studying the TME. It involves the use of specific antibodies  ¢onditions.
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the TME is critical for the development of more effective cancer therapies,
particularly in the context of personalized medicine, where treatments are
tailored to the unique characteristics of individual tumors. As our ability to
decode the molecular landscape of tumors improves, molecular histology
will continue to play a vital role in advancing cancer research and improving
patient outcomes.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Bao, Wei, Yan Zhang, Shuangdi Li and Qiong Fan, et al. "miR-107-5p promotes
tumor proliferation and invasion by targeting estrogen receptor-a in endometrial
carcinoma." Oncol Rep 41 (2019): 1575-1585.

Page 2 of 2

Ahmed, EmadA., Peramaiyan Rajendran and Harry Scherthan. "The microRNA-202
as a diagnostic biomarker and a potential tumor suppressor." Int J Mol Sci 23
(2022): 5870.

Kong, Jian, Xiuting He, Yan Wang and Jie Li. "Effect of microRNA-29b on
proliferation, migration, and invasion of endometrial cancer cells." J Int Med Res
47 (2019): 3803-3817.

4. Sun, Xiaomei, Lingtong Hou, Chunping Qiu and Beihua Kong. "MiR-501 promotes

tumor proliferation and metastasis by targeting HOXD10 in endometrial cancer."
Cell Mol Biol Lett 26 (2021): 20.

Liu, Ting, Kun Yang, Jiamin Chen and Liming Qi, et al. "Comprehensive pan-
cancer analysis of KIF18A as a marker for prognosis and immunity." Biomolecules
13 (2023): 326.

How to cite this article: Mariot, Hourde. “Deciphering Tumor Microenvironments
with Molecular Histology.” J Mol Hist Med Phys 9 (2024): 248.



https://www.spandidos-publications.com/10.3892/or.2018.6936
https://www.spandidos-publications.com/10.3892/or.2018.6936
https://www.spandidos-publications.com/10.3892/or.2018.6936
https://www.mdpi.com/1422-0067/23/11/5870
https://www.mdpi.com/1422-0067/23/11/5870
https://journals.sagepub.com/doi/abs/10.1177/0300060519844403
https://journals.sagepub.com/doi/abs/10.1177/0300060519844403
https://link.springer.com/article/10.1186/s11658-021-00268-7
https://link.springer.com/article/10.1186/s11658-021-00268-7
https://www.mdpi.com/2218-273X/13/2/326
https://www.mdpi.com/2218-273X/13/2/326

