Tumor promotion
in established cancer
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Tumor suppression
in early-stage cancer

In early cancer development, autophagy acts
as the cell’s quality control system, removing
damaged organelles, toxic protein aggregates,
and harmful metabolic byproducts to suppress
tumor initiation.

Autophagy clears damaged mitochondria, reducing reactive
oxygen species (ROS) and oxidative stress that can cause DNA
damage and cellular dysfunction. It also supports metabalic
balance by decreasing the reliance on aerabic glycalysis, a
process that promotes tumor growth (1).

Autophagy helps degrade mutant tumor suppressor protein
p53, preventing it from promoting cancer. In turn, the p53
gene promotes autophagy in response to cellular stress,
such as DNA damage (2)

Degradation
and recycling

Autophagy can control inflammation
by preventing the activation of
inflammasomes, protein complexes
that promote chronic inflammation,
a hallmark of early cancer. By
removing inflammasome-triggering
components and cytokines,
autophagy helps prevent excessive
inflammatory responses (3).
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Autophagy in cancer is a double-edged sword: it protects cells
from malignant transformation, but once tumors form, it helps
them thrive. By exploring the complex ways this paradox works,
researchers hope to combat cancer by targeting autophagy in
the right place at the right time.

preventing DNA damage, and
maintaining genome stability.

Degradation
and recycling
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Cancer

For cancer cells to invade and escape the primary tumor site,
they need enhanced motility. Studies show that autophagy

enhances cancer cells” migratory ability in the early stages of
metastasis by promoting the production of pro-migratory factors
and facilitating epithelial-to-mesenchymal transition (4).
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Autophagy can degrade major
histocompatibility complex (MHC)
molecules in cancer cells, hindering antigen
presentation to T cells and preventing the
initiation of an immune response. This
enables tumor cells to escape immune
surveillance and resist immunotherapies (5).
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. This allows metastatic
tumor cells to survive ECM-deprived
~ conditions during their spread (4).
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