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Genetic instability in induced pluripotent stem cells (iPSCs) is a well-established problem for their utility in the 
fields of drug discovery and regenerative medicine. iPSC lines frequently develop genetic instability, including 
aneuploidies. Approximately 10-20% of the analyzed clones have previously been observed to display 
aneuploidy during both “early” and “late” passages. At present, we lack a deep understanding when the 
aneuploidies arise and how they behave in a cell population during their lifetime in a petri dish. Obtaining 
insights will allow us to build predictive models and set the stage for laboratories to design cell culture 
management strategies that mitigate the risks of aneuploidy during experiments and maximize the utility of 
iPSCs for the biomedical field.   
 
To deepen our understanding of the evolutionary dynamics of aneuploidies we take a quantitative modeling 
approach. We focus on the reprogramming process of a somatic fibroblast cell to a pluripotent stem cell and 
choose carefully defined parameters to model aneuploidy events in clonal cell populations. We then compare 
our models of cell population dynamics with empiric data collected from the literature to see which models 
best explain the data. Our findings show that previously published observations are inconsistent with a model 
where aneuploidies arise within an already established iPSC line. New aneuploidies occurring at later stages are 
suppressed by genetic drift and will not be detected at the time points that are typically defined as “late 
passages”. Instead, for aberrant cells to rise to a detectable frequency within the time frames typically examined, 
new aneuploidies only occur prior to the <100 cell stage after reprogramming. The strength of selection acting 
on the aneuploidy determines the timing of detection.  
 
We present our conclusions about the need for frequent periodic monitoring for individual patient cell lines 
under distinct selective conditions. These models allow us to formulate anticipatory, real-time laboratory 
workflow strategies to substantially reduce risk associated with genetic instability in cell populations.  
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