
Precursor of Cholesterol Protects Cancer Cells From Cell Death and Makes
them Aggressive

A precursor of cholesterol can protect cancer cells from a form of cell death known as ferroptosis. Scientists of the
University of Würzburg, the German Cancer Research Center (DKFZ), and the Stem Cell Institute HI-STEM published this
finding in the journal Nature. The results opens up exciting prospects for further improving the treatment of cancer and
other diseases associated with oxidative stress and ferroptosis.

Ferroptosis is an iron-dependent form of cell death. In this process, highly reactive radicals oxidize the lipids of the cell,
triggering a chain reaction that leads to damage to the cell membrane and, ultimately, cell death.

An international team led by scientists from the University of Würzburg, the DKFZ and HI-STEM now demonstrates that the
cholesterol precursor 7-dehydrocholesterol (7-DHC) plays a crucial role as an antioxidant promoting cancer cell
aggressiveness. 7-DHC integrates into the cell membranes and protects the cells by preventing ferroptosis. This study showed
that upon inhibition of the last enzyme in the cholesterol biosynthesis process, known as 7-dehydrocholesterol reductase
(DHCR7), and as a consequence of increased levels of the substrate 7-DHC, cancer cells become extremely aggressive.

"Until now, the accumulation of 7-DHC was only associated to neurodevelopmental defects, now we show that it actually
increases cellular fitness and could promote a more aggressive behaviour in cancers such as Burkitt's lymphoma and
neuroblastoma," says Friedmann Angeli, senior author of the publication.

"The findings also provide a possible explanation as to why Burkitt's lymphoma (BL) cancers with mutations in DHCR7 are
highly aggressive. It might be important to consider blocking the production of 7-DHC when treating cancer with drugs that
induce oxidative stress and ferroptosis to prevent cancer cells from escaping cell death," says Hamed Alborzinia, DKFZ and
HISTEM.

The next goal for the research team is to investigate the cholesterol biosynthesis pathway during tumor cell expansion and
treatment, not only in Burkitt's lymphoma but also in other cancer types. The newly discovered protective function of 7-DHC
offers compelling possibilities for further improving the treatment of cancer and other diseases associated with ferroptosis. It
also provides new opportunities to test potential inhibitors targeting cholesterol biosynthesis, which are already established in
medical practice.

Possible Effects on Tumor Development

The authors of the new study also call for further epidemiological studies. Background: There are drugs authorised by the US
Food and Drug Administration (FDA) that can inhibit the DHCR7 enzyme. These include trazodone, which is prescribed around
20 million times a year in the USA, sometimes even for off-label use to treat insomnia. Studies have shown that individuals
taking this drug have elevated plasma levels of 7-DHC. Epidemiological studies are crucial to better understand potential
effects in this context. These studies would help to find out whether there is a connection between patient groups who
regularly take ferroptosis-modulating drugs such as Trazodone and cancer incidence, the occurrence of metastases or other
critical aspects of public health.
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