Normalization of cells on micropatterns allows visualization and accurat
guantification of subtle cellular alterations with few cells
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Abstract Micropatterns reveal effects at very low do:

To illustrate the potential of Adhesive Micropatterns in High Content Analysis,  Hg| g cells were seeded in parallel on plain fibronectin and on fibronectin L microp:
we conducted a series of assays with blebbistatin, a model drug whose effects  nen treated with 5uM Blebbistatin for 1h or left untreated.

on the actin cytoskeleton are very difficult to quantity at low doses using conventigfgk: Nucleus ; Gréerin: Red: Fibronectin micropattern
2D cultures. We first determined cellular parameters for studying blebbistatin
effects and show that one can efficiently quantify drug impact on cells at low

doses. We also demonstrate that such analyses on micropatterns can be performed
on less than 100 cells in contrast to the thousands of cells usually necessary

to obtain statistically valid results. Finally, we introduce the concept of the
“Reference Cell™”, which can be used as a universal standard for comparability
between platforms in dose response assays or screens.
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Actin: green, nucleus:blue,
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Blebbistatin is a cell-permeable compound that acts as a selective and reversible
Inhibitor of non-muscle myosin Il (A). It has a number of activities including the
disruption of cell migration and cytokinesis. Blebbistatin has also massive effects
on cell shape and dismantles stress fibers, as illustrated in hepatic stellate cells
(B, Control vs Blebbistatin treated (BLEB)). Nevertheless, these effects are only
observed at high doses (50uM).

Adhesive Micropatterns: Cell shape and internal organization is the outcome thnaIyS|S Of Only 60 Ce”s |S SUfﬁC'ent tO det(

of a complex interaction between cell cytoskeleton and external conditions. W
cells are plated on conventional culture dishes, the reproducibility of their architgc T T i i

IS completely lost due to the lack of spatial information. By controlling location tgfgnlflcant effeCt Of BIebeIStatl N at IOW d(
adhesive (fibronectin, FN) and non adhesive areas (PEG), micropatterns resulTamilugtrate the performance of quantitative cell analysis on micropatterns, a set of 60
highly reproducible and polarized cell internal organization. (C) Cells on L micreglatitgtiat random for each data point and a Tukey’s test was used in conjunction wit
adopt a triangular shape with acto-myosin contraction essentially on one edgeANMWA to find which means were significantly different.

rise to a single strong stress fiber.
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Conclusions

Using blebbistatin as a model drug, we showed that drug effects can be detected and
In the submicromolar range, when they are barely observable on regular cell culture s
In addition, we demonstrate that a significant difference between treated and untreate
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Control e T TH reproducibility both on coverslip and 96 well formats. Finally, t

comparison of the W values of the Reference Cells in separat
Three independent experiments were conducted on separate days with 2 diffeRReriments Is sufficient to quickly assess molecule potency |

batches of CYTOOchips and a 96well CYTOOplate. Curvature distance was medS&fed

on 20 L-micropatterned cells treated or not with the indicated blebbistatin concehtaiRygwup to this work, we will extend our analysis to other
for 1h. parameters, such as nuclei size or position, and further expan
to include other molecules. -
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