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The concept of synthetic lethality
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Synthetic lethality triggered by PARP inhibitor in BRCA1/2-deficient

cells

DNA DAMAGING AGENTS
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HYPOTHESIS: Inhibition of PARP1 causes “dual cellular synthetic
lethality” to eradicate DNA-PK —deficient quiescent LSCs and
BRCA/DNA-PK -deficient proliferating LSCs and LPCs
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HYPOTHESIS: Inhibition of PARP1 causes “dual cellular synthetic
lethality” to eradicate DNA-PK —deficient quiescent LSCs and
BRCA/DNA-PK -deficient proliferating LSCs and LPCs
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TCGA analysis identifies individual AMLs potentially displaying

BRCA/DNA-PK deficiency
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Identification of individual patients with leukemias sensitive to synthetic lethality
caused by PARP inhibitor: Gene Expression and Mutation Analysis

Gene Expression and Mutation Analysis (GEMA)
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AML1-ETO cells display BRCA/DNA-PK —deficient phenotype and
are highly sensitive to PARP1 inhibitor olaparib
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BCR-ABL1 —positive cells display BRCA/DNA-PK —deficient
phenotype and are highly sensitive to PARP1 inhibitor olaparib
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Gene expression and mutation-guided synthetic lethality
eradicates proliferating and quiescent leukemia cells
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and proliferating leukemia cells highly lethal DNA double-strand breaks that are repaired by 2
major mechanisms: BRCA ination and DNA protein kil i (DNA-
PK- i d-joining, whereas DNA repair i by poly(ADP)ril 1

(PARP1) serve as backups. Here we have designed a personalized medicine approach called gene expression and mutation
analysis (GEMA) to identify BRCA- and DNA-PK-deficient leukemias either directly, using reverse transcription-quantitative

PCR, microarrays, and flow cytometry, or indi by the presence of such as BCR-ABL1. DNA-PK-deficient
quiescent leukemia cells and BRCA/DNA-PK-deficient proliferating leukemia cells were sensitive to PARP1 inhibitors that
were admini: alone orin ination with current anti ic drugs. In ion, GEMA-guided targeting of PARP1
resulted in dual cellular synthetic lethality in quit and i ing i leukemia cells, and is thus a potential

approach to eradicate leukemia stem and progenitor cells that are responsible for initiation and manifestation of the disease.
Further, an analysis of The Cancer Genome Atlas database indicated that this personalized medicine approach could also be
applied to treat numerous solid tumors from individual patients.
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IGH/MYC-positive cells are sensitive to PARP1 inhibitors

Cytotoxic drugs
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Implications:
This study postulates that IGH/MYC-induced BRCA2 deficiency may predispose BL cells to
synthetic lethality triggered by PARP1 inhibitors.

© 2017 American Association for Cancer Research
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Frequency of a driver gene mutations in AML
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