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Abstract Backg

During the cell cycle key proteins present at specific timesfh@ve to be degraded Genes of fluorescent (GFP-like) proteins were successfully introduced into the endogenous logi of genes regulated by
. o d-therr-function:~This-protem-degradation(provsss 1C1E proteolysis. allows not only the dete ation of subcellular localization, but also the qua #8101 of protein levels over ?rﬁgfeg{ gene -- GFP
because it provides unidirectionality to the cell cycle. In vivo studies of proteolysis  time by time-lapse fluorescence microscopy.
can be realized using fluorescently-tagged proteins, which are created by Many softwares already exist to track and align cell tracks (CellProfiler', CellCognition?, TimeLapseAnalyzer”), but are
homologous recombination and can be filmed by time-lapse microscopy. not designed to quantify fluorescence. Most of them rely on automatic classification of specific features (shape, variance

We propose tools that allow partially automated extraction of fluorescence fromfj B texture) to sort cells into predefined classes. This approach can lead to the detection of predefined cell phenotypes. However,
time-lapse movies to quantify proteolysis. Degradation kinetics of variousp | the detected cells might not be representative of the original population. Furthermore, many of them of them rely on non-free
substrates of the Anaphase Promoting Complex (APC, a major proteolyticll [ libraries or are platform-dependent. Here, we propose a new software that implements a partially automated approach, trying
complex involved in mitosis) are then assayed to show the potential of the method.

to allow the user to supervise and correct each step of the analysis in order to collect representative data.

I. Monitoring fluorescence: a good proteolysis readout.
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To correct global variations of the field illumination, a
second polygon surrounding the first one should be
drawn and be used as a reference.

I1. Automated fluorescence extraction can be achieved in different ways.

In vivo assays and derivation of quantitative data 1. Standard quantiﬁcation assay ~ Cyclin A2 degradation (Each curve represents a single cell
require either the user or the automated program to ‘
face several constraints:

a. Filming b. Cell segmentation c. Fluorescence extraction
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- Various cell lines with various fluorescent markers

2. Making things faster

A. Preventing cells from movin . . o
Chips coat(gd with];egularly spac(:g;d patterns of fibronectin B. Cell lines with fluorescent cytoplasm/membrane allow automated quantification

can prevent cells from moving, since they will only attach to the In order to define cells limits and perform automatic fluorescence extration, we created four

coated surfaces. differents cell lines that stabely express a freely diffusible blue fluorescent protein (CFP) or a
membrane-targeted CFP into the genome of already existing cell lines expressing either Cyclin-A2-YFP
or Cyclin-B1-YFP and PCNA-Cherry, that we use here as a nuclear marker.
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- Second alternative: Computing local variance
(independent of illumination, isolated cells only)
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Conclusions and perspectives

Using the APC-dependent proteolysis as an
example, we:
-set-up an analysis procedure allowing automated
extraction of fluorescence from cells attached on
regularly spaced patterns,

II1. Assaying degradation Kinetics
of different APC substrates

- Sample pattern output - Aligned degradation curves
Cyclin A2 Cyclin B1

IV. Putting everything together: The CellTracking framework

Manually define polygons
around cells
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- ImageJ interface l U STl r Automatic tagging ) Save
- Cell finding

- Cell segmentation
- Cell Tracking

The CellTracking framework is a free/open source software written in Python and released * .
under the GPL license. It only uses free/open source libraries. : Feature not implemented yet
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-experimented with different cell detection and
segmentation algorithms, and implemented some of
them,
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-designed an extensible framework allowing partially
automated processing under user control.
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— We now expect to improve the automation provided by
the software and the overall accuracy.

— Increased efficiency in data extraction would allow fto
collect easily representative samples to elaborate
statistical models of mitosis.

CANCER RESEARCH UK ®e% —The freely diffusible marker can be used to assay local

inequalities in protein concentration and degradation.
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