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Abstract

Mitotic division assessment is a rather common practice[1-4] in high throughput screening, and the
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tools are well suited to track cell division in classic multiwell plates. The analysis becomes difficult
when combined with micropatterns where the cells can sit. In such cases, only patterns with the o (1) stack 180 frames
right c-eII geometry are to be considered for angly8|s. This has. led us to de.vellop a a novel image ® (1) SIFT alignment 4
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The result is TRACMIT(pipeline for TRACking and analyzing cells on micropatterns through MiTosis), ( l
a tool for Fiji to rapidly and accurately assess the orientation of the mitotic spindle during (2) minimum intensity (6) fraction of standard
metaphase in time-lapse fluorescence microscopy of cells plated on micropatterns with an L-shape. o preRBiem {ulalis deviation projection
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The focus of the tool is to be able to always start from the raw data, and avoid the need to save 3 (3) threshold (Huang)
Intermediate images, thereby decreasing data volume. ASMIT first selects micropatterns containing - | J
a single cell and then detects anaphase figures in the time-lapse recording. Next, the algorithm = A XY oo
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tracks back in time until metaphase, when the angle of the mitotic spindle with respect to the 5 25; o regigns of interest (7) bandpass cutoff
L-shaped micropattern is assessed. ASMIT was designed to allow manual validation of selected 5 J
cells with a simple interactive interface. For ease of use, ASMIT is provided as a series of : r(é)'d"'"g""t"“
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Fiji/lmaged[5] macros, grouped into an ActionBar|6]. T or crowded pattern.
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The goal is to detect cells undergoing divisions on (10) |
micropatterns which have been imaged ina single ¢ y /)
channel during a long timelapse with over 200 2 - (11) morphological closing y (10, REOSEON — |
timepoints. ’ o 1)
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- Distinguish empty or crowded patterns to avoid 8 (12) f'n/d enaphase gures '
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- Detect mitosis events and mitotic plates © '
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It was our goal to have It as an open-source tool in crowded pattern f '
order to maximise the possibility of the code | . (15) el
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The user interface Is presented as an Imaged TRACMIT and Settings Manager ActionBars t- - Metaphase duration
: o - Mean/SD of last 3 angles
ActionBar and encompasses all steps from TRAC.. — X — X 2 before anaphase
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parameter selection to result Checklng. Image Selection All settings
The choice of ActionBar stems from the ease with Select Folder Pattern
which one can create interfaces where each button Select Image Division Detection
IS comprised of an Imaged1l macro, which makes Save image (+ ROI) Mitotic Plate
debugging and testing code very fast and simple. TRACMIT Configuration Toggle Debug Mode A B
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Settings Wizards condition 200
: | Save Seltings | Load Selfings FlatField Wizard 9045 cells from 209 different sIRNA conditions were 1001 R2= g 52 R2=9(21.99”
ASMIT Full Interface O OO e s e e : = 209 conditi n= 9% cells
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between a control condition and a condition exhibiting 2 2 204
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a spindle positioning phenotype. We found that % 510/ *we®
TRACMIT performed as well as a human being In S ooe® s
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recognizing wells with a high percentage of cells 0 A s
exhibiting a spindle positioning phenotype. &7 F »
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