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Tumor immune evasion refers to the ability of cancer cells to avoid recognition and elimination by the
immune system. The immune system is responsible for identifying and destroying abnormal cells,
including cancer cells. However, cancer cells have developed various mechanisms to evade immune
surveillance and suppress immune responses, allowing them to survive and proliferate. Here are
some common strategies employed by tumors to evade immune detection:

Downregulation of antigen presentation: Cancer cells can reduce the expression of molecules
involved in presenting antigens to immune cells, such as major histocompatibility complex (MHC)
molecules. This impairs the recognition of cancer cells by cytotoxic T cells, which rely on antigen
presentation for their activation.

Loss of tumor antigens: Tumor cells may downregulate or lose the expression of antigens that are
recognized by the immune system, making them less visible to immune cells. This can result in
decreased immune responses against the tumor.

Immune checkpoint activation: Tumors can exploit immune checkpoints, which are molecules that
regulate immune responses to maintain self-tolerance and prevent excessive immune activation.
Cancer cells may upregulate immune checkpoint proteins, such as PD-L1, which interacts with PD-1
on T cells, leading to T cell exhaustion and inhibition of anti-tumor immune responses.

Recruitment of immunosuppressive cells: Tumors can attract immune cells with immunosuppressive
functions, such as regulatory T cells (Tregs) and myeloid-derived suppressor cells (MDSCs). These
cells create an immunosuppressive microenvironment around the tumor, inhibiting the activity of
effector immune cells and promoting tumor growth.

Production of immunosuppressive molecules: Cancer cells can release soluble factors, such as
cytokines (e.g., TGF-β, IL-10) and chemokines, which suppress immune responses and attract
immunosuppressive cells. These molecules contribute to the establishment of an immunosuppressive
tumor microenvironment.

Alteration of immune cell trafficking: Tumors can modify the expression of chemokines and adhesion
molecules to prevent immune cells from reaching the tumor site effectively. This hinders the
infiltration of effector immune cells and reduces their ability to recognize and eliminate cancer cells.

Resistance to cell death: Cancer cells may acquire resistance to apoptosis (programmed cell death),
enabling them to evade immune-mediated killing. This can occur through various mechanisms, such
as alterations in apoptotic signaling pathways or overexpression of anti-apoptotic proteins.

Understanding the mechanisms of tumor immune evasion is crucial for the development of effective
immunotherapies. Strategies to overcome tumor immune evasion include immune checkpoint
inhibitors, adoptive cell therapies, vaccines, and combination therapies aimed at activating the
immune system and enhancing anti-tumor immune responses.
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