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Effects of anticancer drugs on Chromosome Instability (CIN) and new clinical implications for tumor-
suppressing therapies
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hole-chromosomal instability (CIN), manifested as unequal chromosome distribution during cell division, is a distinguishing

feature of most cancer types. CIN is generally considered to drive tumorigenesis, but a threshold level exists whereby further
increases in CIN frequency in fact hinder tumor growth. While this attribute is appealing for therapeutic exploitation, drugs that
increase CIN beyond this therapeutic threshold are currently limited. In our previous work, we developed a quantitative assay for
measuring CIN based on the use of a non-essential human artificial chromosome (HAC) carrying a constitutively expressed EGFP
transgene. Here, we used this assay to rank 62 different anticancer drugs with respect to their effects on chromosome transmission
fidelity. Drugs with various mechanisms of action such as antimicrotubule activity, histone deacetylase (HDAC) inhibition, mitotic
checkpoint inhibition, and targeting of DNA replication and damage responses were included in the analysis. Ranking of the drugs
based on their ability to induce HAC loss revealed that paclitaxel, gemcitabine, dactylolide, LMP400, talazoparib, olaparib,
peloruside A, GW843682, VX-680, and cisplatin were the top ten drugs demonstrating HAC loss at a high frequency. Therefore,
identification of currently used compounds that greatly increase chromosome mis-segregation rates should expedite the development
of new therapeutic strategies to target and leverage the CIN phenotype in cancer cells.
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