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Spectral clustering is a non-parametric clustering method that avoids the problems of estimating 
probability distribution functions by using a heuristic based on graphs. Not only does it not require a priori 
assumptions on the size, shape or distribution of clusters, but it is not sensitive to outliers, noise or shape 
of clusters; it is adjustable so that biological knowledge can be utilized to adapt it for a specific problem or 
dataset; and there is mathematical evidence to guarantee its proper performance. However, spectral 
clustering cannot be directly applied to flow cytometry datasets due to time and memory limitations. To 
address this issue, we modified spectral clustering by adding an information preserving sampling 
procedure and applying a post-processing stage. We call this entire algorithm SamSPECTRAL. It has 
significant advantages in the proper identification of populations with non-elliptical shapes, low density 
populations close to dense ones, minor subpopulations of a major population and rare populations. In 
particular, the performance of SamSPECTRAL was tested in identifying a rare population in 34 samples 
from our stem cell dataset.  
The rare population comprised between 0.1% to 2% of total events and SamSPECTRAL could distinguish 
it correctly in 27 (79%) samples.  
 An implementation of our algorithm as an R package is freely available through BioConductor. 
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