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Cancer research explores role of cytochrome
oxygenases in augmenting austocystin D-
mediated cytotoxicity
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Previous studies have suggested that austocystin D is oxidized by cytochrome
P450 (CYP) oxygenases which then induces DNA damage and suppresses cell
proliferation. In this study, we showed that CYP2J2 is required for austocystin D-
mediated cellular injury; lysine acetyltransferase 7 (KAT7) promotes CYP2J2
transcription, and PGRMC1 and POR may assist CYP2J2 enzymatic activity.
Austocystin D is not easily oxidized in cells with low CYP2J2 expression, and
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thus does not adversely affect cell proliferation in such cells. Credit: Professor
Mahito Sadaie from Tokyo University of Science

Austocystin D, a natural compound produced by fungi, has been
recognized for its cytotoxic effects and anticancer activity in various cell
types. It exhibits potent activity even in cells that express proteins
associated with multidrug resistance, attracting significant global
research interest.

Austocystin D promotes cell death by damaging their DNA, a process
which might be dependent on cytochrome P450 (CYP) oxygenase
enzymes. Notably, austocystin D has shown significant activity against
cancer cells with increased CYP expression. However, the specific role
and function of the CYP2J2 enzyme in the cytotoxicity of austocystin D
remains to be determined.

Against this backdrop, a team of researchers from the Tokyo University
of Science in Japan has successfully unveiled the mechanism of action of
austocystin D involving CYP2J2. The research team included Ms.
Yukiko Kojima and Professor Mahito Sadaie, both from the Department
of Applied Biological Science, Faculty of Science and Technology,
Tokyo University of Science, Japan, among others. They employed an
innovative research approach that combined genetic silencing techniques
with growth inhibition assays in cell line models. Their pioneering
findings were published online in the journal Cancer Science on July 15,
2024.

Initially, the researchers utilized data from the Japanese Foundation for
Cancer Research 39 to analyze the correlation between austocystin D
sensitivity and CYP expression in cancer cells. By analyzing gene
markers in these cells, they found that the expression of one particular
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CYP gene, namely CYP2J2, positively correlated with sensitivity to
austocystin D. Furthermore, Sadaie and his team validated their findings
through correlation studies, using 11 human osteosarcoma (OS)-bone
cancer cell lines, which confirmed the association between CYP2J2
expression levels and austocystin D sensitivity.

To unravel the underlying mechanism of action of austocystin D, the
researchers employed U-2 OS cells, which express elevated levels of
CYP2J2. They observed that the U-2 OS cells treated with austocystin D
exhibited significant DNA damage, whereas HOS (bone cancer) cells
with lower expression of CYP2J2 were less sensitive to the compound.

Prof. Sadaie credits the unified efforts of the researchers for the
discovery of the CYP2J2 mechanism and shares, "This research work
was a collaborative project involving the Department of Applied
Biological Science, Tokyo University of Science, and Dr. Ishikawa's
team from Kyoto University, Dr. Shin-ya's team from the National
Institute of Advanced Industrial Science and Technology, and the teams
of Dr. Dan and Dr. Tomida from the Japanese Foundation for Cancer
Research, Japan."

Furthermore, the researchers conducted a series of experiments to
analyze the effects of overexpression and depletion of CYP2J2 on
austocystin D-mediated cytotoxicity. Their results confirmed that
overexpression of CYP2J2 enhanced the cytotoxic effects of austocystin
D, while its depletion resulted in reduced sensitivity to austocystin D and
significantly less cytotoxicity in cancer cells.

To further understand the gene sets involved in mediating the functions
of CYP2J2, the team utilized CRISPR-Cas9 technology. They identified
POR and PGRMCI1 as two prominent genes that regulate CYP2J2 and
induced the cytotoxicity of austocystin D. Additionally, genomic
sequencing data revealed that lysine acetyltransferase 7 (KAT7)
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upregulated and promoted the transcription of CYP2J2. These findings
provide crucial evidence supporting the CYP2J2-dependent cytotoxic
activity of austocystin D.

"We are hopeful that our novel findings on austocystin D and its
association with CYP2J2 can lead to the development of safe and
effective therapeutic agents for patients with cancer, especially those
with high CYP2J2 expression levels," says Prof. Sadaie, outlining the
potential applications of their research.

In summary, the natural fungal compound austocystin D holds the
potential to become a game-changing drug in the fight against cancer.

More information: Yukiko Kojima et al, Cytochrome P450 2J2 is
required for the natural compound austocystin D to elicit cancer cell
toxicity, Cancer Science (2024). DOI: 10.1111/cas.16289
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