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cells can hijack the mitochondria from immune cells via physical nanotubes. Mitochondria are essential
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fluorophore-tagged mitochondrial transfer tracing and metabolic quantification, we demonstrate that the

nanotube-mediated transfer of mitochondria from immune cells to cancer cells metabolically empowers
the cancer cells and depletes the immune cells. Inhibiting the nanotube assembly machinery significantly
reduced mitochondrial transfer and prevented the depletion of immune cells. Combining a
farnesyltransferase and geranylgeranyltransferase 1 inhibitor, namely, L-778123, which partially
inhibited nanotube formation and mitochondrial transfer, with a programmed cell death protein 1
immune checkpoint inhibitor improved the antitumour outcomes in an aggressive immunocompetent
breast cancer model. Nanotube-mediated mitochondrial hijacking can emerge as a novel target for
developing next-generation immunotherapy agents for cancer.
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Fig. 1: Cancer cells and effector immune cells connect via physical nanotubes.
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Fig. 2: Nanotubes mediate organelle transfer between immune cells and cancer cells.

Your
privacy effect of mitochondrial hijacking.
Fig.
3: Metabolic
We use cookies to make sure that our website works properly, as well as some "optional" cookies to personalise
content and advertising, provide social media features and analyse how people use our site. By accepting some or all
optional cookies you give consent to the processing of your personal data, including transfer to third parties, some in
countries outside of the European Economic Area that do not offer the same data protection standards as the country
where you live. You can decide which optional cookies to accept by clicking on "Manage Settings", where you can also
find more information about how your personal data is processed. View our privacy policy
Manage Settings

Accept All Cookies

Fig. 4: Mechanism underlying nanotube formation and mitochondrial transfer.

Fig. 5: Targeting nanotube-mediated mitochondrial hijacking augments antitumour immune
response
in vivo.
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Data availability
The data that support the findings of this study are available from the corresponding authors upon
reasonable request.
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