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Newly appearing colonies of induced pluripotent stem (iPS) cells are routinely 
manually picked by researchers based on visual inspection of cellular morphology 
as a measure of quality control. These picked colonies are then further expanded 
and analysed for pluripotency markers. While visual inspection does serve as a 
good measure of quality control, it involves a high level of subjectivity, is time and 
labor intensive and requires a great amount of experience by the researcher.  
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Comparison of image analysis and microarray analysis 
Microscopic images can not only serve as surrogate markers for the assessment 

of pluripotency. They may also complement Genexpression data in that they 

provide spatial information about heterogenities within a single colony. On the 

other hand, the phenotypic information gained from microscopy provide less 

detailed molecular information than microarray analysis. 

 

What can we learn about the colony history? 
The size and shape of a colony may also provide information about the history of 

colony development. Smith et al.2 discriminate between primary colonies, 

evolving directly from a somatic cell and secondary colonies, representing 

satellites of the former. Secondary colonies are described to be smaller and more 

symmetrical2. Thus, it may be possible to distinguish between primary and 

secondary colonies based on a single image. 

 

Future directions 
We are going to perform an in depth analysis of microscopic images from iPS cell 

colonies and compare the provided information to those from microarray based 

analyses, searching for overlapping and complementary information. 
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For a more objective colony selection as well as for colony picking for high 
throughput processes  and testing it will be necessary to automate this process.  
We have recently developed a microarray based pluripotency measure 
(PluriTest)1, which allows for a quantitative quality assessment.  
By comparing several features of microscopic images to the results of PluriTest we 
aim at identifying specific features that discriminate between fully reprogrammed 
and partially reprogrammed iPS cells. 
 

The development of surrogate markers based on 
microscopic images requires in a first step the accurate 
segmentation of iPS colonies. Afterwards, several 
measures based on morphology, texture and 
fluorescence intensity will be calculated for the 
segmented colonies. First measures that are currently 
tested concern the cell size and shape as well as colony 
density. These characteristics are supposed to 
distinguish evolving iPS colonies from fast developing 
somatic colonies early in the reprogramming process2. A 
special example is the granulometry, measuring the size 
distribution of individual cells. 

PluriTest1 is a novel bioinformatics tool, which was 
developed to characterize pluripotency in ES and iPS cells 
using their gene expression profile. Being freely available 
online (www.pluritest.org), it constitutes an efficient, 
reliable and standardized alternative to the teratoma 
assay. PluriTest is based on a non-negative matrix 
factorization (NMF)-derived model of pluripotency 
associated metagenes, constructed based on a dataset of 
468 pluripotent and somatic samples. For any given 
sample PluriTest determines a “Pluripotency Score” and a 
“Novelty Score”. The Pluripotency Scores indicates if a 
sample should be considered to be pluripotent while the 
Novelty score detects novel and potentially biologically 
relevant characteristics in the sample. 
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