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How do statins trigger AML cell death?

Roberta BuonoMadhuri Paul Ian Wong



2

D Juarez and DA Fruman, Trends in Cancer 2021

Mevalonate pathway is a targetable cancer dependency
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D Juarez and DA Fruman, Trends in Cancer 2021

Oncogene pathways increase mevalonate demand and supply
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• Well-tolerated, cost-effective
• Statins can cause apoptosis in cancer cell lines (esp. blood cancers: AML, 

myeloma)

Roberta Buono

Angela Fleischman
(Heme Biobank)

Statins in oncology: untapped potential
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What is the mechanism for statin-mediated apoptosis?

Pitavastatin enhances cytotoxicity of AML standard-of-care agents



6

Prenylation  growth and survival signaling

GGTIs

Statins suppress prenylation of signaling proteins



J. Scott Lee et al., Sci. Transl. Med. 2018; 10(445)

D. Juarez et al., Cancer Res. Comm. 2023, 3: 2497

Statins increase PUMA expression in blood cancer cell lines
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MOLM-14 cell lines and TP53-mutant derivatives
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MOLM-14 cells and derivatives 
provided by Sarah Skuli and Martin Carroll (U-Penn)

PUMA upregulation is p53-independent
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GGPP rescues cytotoxicity and PUMA upregulation
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J. Scott Lee et al., Sci. Transl. Med. 2018; 10(445)
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PUMA contributes to cytotoxicity but is not the whole story
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Mitochondrial-Associated Gene Expression

mitochondrial gene expression

mitochondrial transmembrane transport

mitochondrial transport

mitochondrial translation

mitochondrial RNA metabolic process

protein transport into intracellular organelle

protein targeting to mitochondrion

intracellular protein transmembrane transport

mitochondrial translation elongation 

mitochondrial translation termination

Bulk RNAseq, 16hr treatment
Pitavastatin vs. PIT+GGPP

GGPP depletion downregulates mitochondrial gene expression
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Seahorse metabolic flux analysis

Pitavastatin and venetoclax suppress mitochondrial metabolism

Sarah Skuli
Martin Carroll

U-Penn
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16hr treatment: MMP loss measured by TMRE staining

Pitavastatin and venetoclax cause loss of membrane potential
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Mitochondrial Mechanisms of Venetoclax Resistance in AML
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D Juarez and DA Fruman, Trends in Cancer 2021

Working Model: statins disrupt mitochondrial physiology
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• Can statin cytotoxicity be rescued by restoring mitochondrial function? 
(Ubiquinone, αketo-butyrate, aspartate)

• Metabolomics, mito structure, mito mass
• Which GTPases are critical for maintaining mitochondrial health and 

suppressing PUMA?
• CRISPR screen for small GTPases, GEFs, GAPs

Next questions
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• Can statin cytotoxicity be rescued by restoring mitochondrial function? 
(Ubiquinone, αketo-butyrate, aspartate)

• Metabolomics, mito structure, mito mass
• Which GTPases are critical for maintaining mitochondrial health and 

suppressing PUMA?
• CRISPR screen for small GTPases, GEFs, GAPs

• Does addition of pitavastatin to VEN regimens prolong survival 
in TP53-mutant AML? Phase 2 in planning stage…

Dr. Elizabeth Brèm

Next questions
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Thank You
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