
 

 

 2019 Conference Poster Session 
 

  

 
 Poster [# to be filled by NYSCF] 

 
Monitoring of evolutionary dynamics in iPSC populations can guide risk 
mitigation for regenerative medicine 
 
Daniel Jordan(1), Sophie Zaaijer(2, 3)  
 
1Charles Bronfman Institute for Personalized Medicine, Department of Genetics and Genomic Sciences, 
Icahn School of Medicine at Mount Sinai, New York City, USA, 2Cornell Tech, New York City, USA, 
3FIND Genomics, New York City, USA  
 
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 aneuploidies: approximately 10-20% of clones display these during “early” passages 
and in “late” passages. At present, we lack a deep understanding of cell population dynamics 
of normal and aberrant cell sub-populations. Obtaining these insights will 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. Instead, for aberrant cells to 
rise to a detectable frequency (~10% of a clonal population of cells) within the time frames 
typically examined, aneuploidies can only occur prior to the <500 cell stage after 
reprogramming. New aneuploidies occurring at later stages mostly suppressed by genetic 
drift and will not be detected at the time points that are typically defined as “late passages” 
(P20), but only after >P50.  
 
More broadly, these aberrant (aneuploid) cells form a dynamic sub-population within a 
clonal cell population. Insights into the cell population dynamics can be obtained using a 
longitudinal genetic monitoring approach, but not with a single genetic snapshot. We apply 
models of varying complexity, including models where chromosomal abnormalities are 
always beneficial or deleterious, or where they are initially beneficial but become deleterious 
over time. The latter scenario might be predicted given the progressive accumulation of 
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double-stranded breaks through ultra-fine bridge formation. We demonstrate that different 
observations from the existing literature can be explained best by specific quantitative cell 
evolution models, leading us to conclude that individual patient cell lines are under distinct 
selective conditions and require frequent periodic monitoring to determine their ultimate 
fate. We present how these models allow us to develop anticipatory, real-time laboratory 
workflow strategies to substantially reduce risk associated with genetic instability in the cell 
population.  
 
 
 


