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DESCRIPTION

Cancer immunotherapy has transformed the treatment field by
utilizing the body's immune system to recognize and eliminate
cancer cells. While therapies like immune checkpoint inhibitors
and Chimeric Antigen Receptor T-cell (CAR-T) cell therapy have
obtained much attention, Natural Killer (NK) cells are emerging
as a powerful and effective tool in cancer immunotherapy. NK
cells are a subset of innate immune cells that play an important
role in the body's defense against tumors and infections. They
can identify and kill abnormal or infected cells without the need
for prior sensitization, making them a valuable asset in the fight
against cancer.

Natural killer cells are a type of lymphocyte that is part of the
innate immune system. Unlike T cells, which require activation
and antigen presentation, NK cells are able to detect and destroy
target cells in a rapid, non-specific manner. This unique ability
allows them to target a wide range of tumor cells and infected
cells without prior exposure to the specific antigens on those
cells. NK cells are equipped with a variety of activating and
inhibitory receptors, which help them distinguish between
healthy cells and abnormal or cancerous cells.

The role of Nk cells in tumor surveillance

NK cells play an important role in the body’s first line of defense
against tumors. They are involved in tumor surveillance by
constantly observing the bloodstream and tissues to detect
abnormal cells. When NK cells identify a cancer cell, they can
induce cell death through a variety of mechanisms, including the
release of cytotoxic granules containing perforin and granzymes.
Perforin creates pores in the target cell membrane, while
apoptosis  or cell death.
Additionally, NK cells can secrete cytokines like Interferon-

granzymes induce programmed
Gamma (IFN-+y), which can activate other immune cells and

further improve the immune response against the tumor.

Nk cell-based cancer immunotherapy

Adoptive Nk cell transfer: This approach involves isolating NK
cells from a patient or healthy donor, expanding them in the
laboratory and then reinfusing them into the patient. The idea is
to increase the number of NK cells available to target and kill
cancer cells. Researchers are finding ways to improve the
persistence and functionality of these expanded NK cells, as well
as methods to prevent their exhaustion in the tumor
microenvironment.

Genetically modified Nk cells: Genetic engineering can be used
to enhance NK cell activity and improve their ability to recognize
and kill cancer cells. For example, NK cells can be modified to
express Chimeric Antigen Receptors (CARs) similar to those
used in Chimeric Antigen Receptor T-cell (CAR-T) cell therapy.
This modification allows NK cells to target specific tumor-
associated antigens, such as Human Epidermal Growth Factor
Receptor 2 (HER2) in breast cancer.

Checkpoint inhibition: Just as immune checkpoint inhibitors
revolutionized T cell-based immunotherapy,
strategies are being examined for NK cells. Tumor cells often
upregulate inhibitory signals like Programmed Death-Ligand 1
(PD-L1) to suppress immune responses. By blocking these
inhibitory pathways with antibodies, it may be possible to
enhance NK cell function and overcome tumor resistance
mechanisms.

have similar

NK cell modulation by the tumor microenvironment: One of
the significant challenges facing NK cell-based therapies is the
immunosuppressive nature of the tumor microenvironment. To
overcome this, researchers are investigating strategies to modulate
the TME to make it more conducive to NK cell activity.

CONCLUSION

Natural killer cells represent a essential tool in cancer
immunotherapy. Their ability to recognize and kill tumor cells
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without prior sensitization makes them an attractive option for based therapies closer to clinical reality. As research progresses,
cancer treatment. While challenges remain in optimizing NK cell NK cells become a key component in the future of
therapies, advancements in genetic modification, cytokine personalized and effective cancer immunotherapy.

stimulation and combination treatments are bringing NK cell-
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