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DESCRIPTION
Mitochondria, often referred to as the “powerhouses” of the cell,
play a pivotal role in cellular energy production, signaling and
metabolism. In recent years, research has revealed that
mitochondria are not only limited to functioning within
individual cells but can also be transferred between cells,
influencing various biological processes. This phenomenon of
mitochondria transfer, in which mitochondria or their
components move from one cell to another, has drawn
significant attention in cancer research.

Understanding how mitochondria transfer affects cancer
behavior may provide insights into how cancer cells evade the
immune system, resist treatment and metastasize. Mitochondria
transfer in cancer biology is an area of intense research due to its
implications in altering the energy metabolism, genetic stability
and overall functionality of cancer cells.

Mitochondria transfer can occur through different mechanisms,
including tunneling nanotubes, extracellular vesicles and direct
cell-to-cell contact. Tunneling nanotubes are thin, tubular
structures that form between cells, allowing the direct transfer of
cellular components, including mitochondria, from donor to
recipient cells. This form of intercellular communication has
been observed in various types of cells and appears to be an
efficient means by which cancer cells can acquire functional
mitochondria from surrounding cells [1-3].

Extracellular vesicles, such as exosomes and microvesicles, also
facilitate mitochondria transfer. These vesicles, which are small
particles released from cells, can contain whole mitochondria or
mitochondrial DNA. When these vesicles fuse with a target cell,
they release their contents, potentially altering the cellular
behavior and metabolism of the recipient cell.

Direct cell-to-cell contact is another mechanism whereby
mitochondria transfer occurs. This process involves a physical
connection between cells, allowing the transfer of mitochondria
or their components. This mechanism is less common than

tunneling nanotubes and extracellular vesicles, yet it still plays a
role in specific cell types and environments, especially in the
cancer microenvironment [4-6].

One of the most significant impacts of mitochondria transfer in
cancer biology is its effect on cellular metabolism. Cancer cells
often exhibit altered metabolism, known as the Warburg effect,
which is characterized by increased glycolysis even in the
presence of oxygen. While this shift in energy production favors
rapid cell proliferation, it also limits the efficiency of energy
production. Mitochondria transfer can alter this metabolic
profile, allowing cancer cells to benefit from oxidative
phosphorylation and improved energy production.

In cases where cancer cells acquire healthy mitochondria from
neighboring cells, their metabolic flexibility can be enhanced.
These new mitochondria can increase the energy supply,
promoting cell survival and resistance to metabolic stress. This
metabolic adaptation is advantageous for cancer cells, especially
in tumor microenvironments where nutrient availability is
limited. Furthermore, mitochondria transfer enables cancer cells
to switch between glycolysis and oxidative phosphorylation based
on environmental conditions, enhancing their adaptability and
survival potential.

Mitochondria transfer has been implicated in the development
of drug resistance in cancer cells. Cancer treatment often targets
cellular pathways involved in proliferation and metabolism,
aiming to disrupt the growth and survival of cancer cells.
However, mitochondria transfer can enable cancer cells to
withstand these treatments, contributing to therapy resistance
[7-10].

When cancer cells receive functional mitochondria from
surrounding cells, they often gain an enhanced ability to resist
drugs that target mitochondrial function or oxidative
phosphorylation. These new mitochondria can compensate for
damage inflicted by chemotherapy or radiation, helping cancer
cells to survive treatment. Additionally, mitochondria transfer
can lead to the repair of damaged mitochondrial DNA within
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cancer cells, restoring cellular functions that may have been
impaired by drug treatment.

CONCLUSION
Mitochondria transfer is an emerging field of study in cancer
biology, with significant implications for understanding and
controlling cancer behavior. By transferring mitochondria from
one cell to another, cancer cells gain enhanced metabolic
capabilities, resistance to treatment and the ability to invade and
metastasize. These advantages contribute to cancer progression,
making mitochondria transfer a target of interest in developing
new cancer therapies. Efforts to disrupt mitochondria transfer
mechanisms or target transferred mitochondria could provide
new avenues for improving cancer treatment outcomes. As
research in this area continues to evolve, a deeper understanding
of mitochondria transfer may lead to innovative strategies for
combating cancer and improving patient prognosis.
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