Automated Assessment of Cell Growth, Confluence & Compound-induced Inhibition
Using Unlabeled Skin-derived Cell Isolates and Brightfield Microscopy
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Cells. Normal human epidermal keratinocytes (#3) were seeded into 96-well plates at the indicated densities and incubated in K-SFM (Life
Technologies). Compounds were added at the indicated times and concentration. The final solvent concentration in culture (DMSO) was
lower or equal t00.1%. Mtochondrial assay. Mitochondrial activity in wells was assessed using the MTT method (Mosmann, 1983,
JIM). Image acquisition. Plates were placed manually into the MIAS-2 microscopy reader. The brightfield mode, plate type, objective
and BW camera were selected using the set up interface window. Images were automatically captured using the eaZYX-AUTOMATION
object-based auto-focus (Geusebroek et al., 2000, Cytometry) and stored. Image tiles and image mosaics were produced as displayed.
Image analysis. Using Scale space math and eaZYX-IMAGING software, image analysis scripts were built that assess the density of cells
inthe cultures. The scripts were tuned to identify cells throughout the well, independent of the background that was produced by the liquid-
air meniscus. 1C50 calculus. IC50 were estimated by graphical methods in a log concentration scale.

Abstract

High Information Content Screening (HICS) aims at quantifying the
full complexity of biological phenomena inside cells, such as e.g.
protein activity in muitiple signalling pathways that execute cell
division, differentiation, motility and cell death. With the advent of
microscopy readers, full automation has been achieved of the image
acquisition and image segmentation process, as well as of image
data reduction to quantitative data, predominantly for fluorescent
readouts. In spite of this evolution, very little satisfactory tools have
been generated to automate assessment of basic features of
unlabeled cells in culture, still the most commonly used microscopy
mode in hands-on cell culture assessment.

Akey hurdle is the variable background that results fromthe air-
liquid meniscus inside wells. This ‘uncontrolled lens’ over the cells
makes it impossible to apply background subtraction models or
threshold-based image segmentation to images. Cell counting, cell
number, confluency of monolayers and colony size of unlabeled
living cultures, therefore remains elusive or is substituted for by
surrogate endpaints, such as mitochondrial assays.

We have applied automated full-well, brightfield image acauisition to
unlabeled, living cultures of skin-derived primary epidermal
keratinocytes using the MIAS-2 microscopy reader.

Using Scale-Space theory and the eaZYX-IMAGING software, we
have developed image analysis tools for background-independent
object identification, which facilitates image segmentation from tiled
images covering the entire well surface.

Based on this novel image segmentation technology, brightfield
image analysis applications have been built for cell counting and
measuring confluency of monolayers, which are currently applied to
study the modulatory effect of drug-like compounds on growth and
cell death of keratinocytes. The developed applications will facilitate
complete automation of the cell culture and compound screening
process.

Conclusion

Cell seeding density, cell grownth & inhibitory effects
of compounds on cell growth can be assessed

on unlabeled, living keratinocyte cultures

in microwell plates using brightfield microscopy
and eaZYX image analysis.
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