s Investigating Novel Therapeutic Targets for Triple Negative Breast Cancer

using an Automated Kinetic Proliferation Assay

Xavier Amouretti', Cindy Fonseca?, Carolyn Marquis?, Lisa Wood?, Joe Clayton’, Jason Stumpff?
:: Bldl—ek 'BioTek Instruments, Inc. | Winooski, VT | USA e 2Molecular Physiology and Biophysics, University of Vermont | Burlington, VT | USA

The University of Vermont

LARNER COLLEGE OF MEDICINE

XX L X Results

Introduction

gl

22 !|Label-Free Kinetic Proliferation Assay N0 88

Ve o
P8GO 6
measuring cell prﬁ“zer?tion isla vital aSFilect Olffcanser reslearch agd therapeutic d:cug deYe|Opr3?nt. Assay setup Depletion of mitotic kinesins inhibits the proliferation of TNBC cells but not
ost current methods for evaluating cell proliferation rely on end point assays, often using indirect . .
measurements to apprc?xim.ate thg sizg of a cell population.based on a single predetermined time | Automated image analysis normal breast ep'thehal cells
point. Imaglng-based.klnetlc prc?llferatlo.n assays offer congderable advantgges over these conventional Automated image generates detailed profiles of
approaches by capturing a detailed profile of cell population growth over time using direct cell counts or Plate cells Treat isiti 2 h silferatian ousiHme
percent confluence values. SEAISIuE Svery < NoUEs P MCF 10A MDA-MB-231
Although fluorescent label-based methods are available to determine either cell counts or percent -e- Control 251 -~ Control
confluence, they present substantial constraints concerning kinetic applications. The use of intercalating -~ Kif18A - Kif18A
nuclear stains limits the maximum duration of experiments due to cytotoxic effects; while creating stable > -~ Kif18B & -~ Kif18B
cell lines expressing a fluorescent marker is a costly and time-consuming task. £ o~ KifdA s - Kif4A
. L] .
Given these limitations, label-free techniques for measuring cell population size and determining E - ;';K 3 - Kid
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Here we describe a study in which this novel technique was used to evaluate a promising class of drug eight plates were loaded into BioSpa Automated Incubator before starting automated imaging routine
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O label-free cell counts for normalization of experimental data and kinetic proliferation assays. In HC
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Figure 1. TNBC is usually treated with combinations of chemotherapy, radiation therapy, and surgery. TNBC Cell Line Label-free Confluence Label-free Cell Counts Metric Evaluation Z 0.5
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Figure 9. Area under the curve (AUC) calculations were used to compare proliferation rates across

treatment conditions for each cell type. Results from three independent experiments were combined,

. with n > 8 replicates per experiment. Normalized AUC (AUC/AUC)) values were derived from kinetic

st uce profiles, extending out to the time point in which untreated cells reached full confluence or 96 hours,
whichever came first.

Cytation 5™ Cell Imaging Multi-Mode Reader

M Versatile automated imaging system with wide range of LED filter cube sets available and objectives
spanning 1.25x to 60x

B Brightfield, color brightfield, high contrast brightfield, phase contrast, and fluorescence channels

B Optimized for live cell imaging with temperature and CO,/O, control, shaking, and dual reagent injectors

i = OEr rigghitfi
Call Counl | mm
g
\
g &
{9} sausnyuos

W Hybrid optical design offers filter-based fluorescence and monochromator optics Figure 6. The automated kinetic proliferation assay simultaneously determines both direct HC

cell counts and percent confluence values using high contrast brightfield imaging. Representative N Y N o
high contrast brightfield images with either confluence or HC cell count masks applied for analysis. ’ zﬁ ’ﬂ' d m . ‘ CO n CI USIO ns

KX E X Y M ate ria IS a N d M eth ods The availability of both metrics enables the user to determine the most appropriate analysis for each reaesd

¥ Y N Y condition. Although percent confluence provides insight into the relative size of a population, the
relationship between cell confluence and number of cells present is not linear at many culture densities
(graphs on the right). HC cell counts are therefore often preferable over confluence for measuring the size 1. Coupling the fully automated cell-handling
of a cell population. However, some cell types and conditions are not amendable to the HC cell counting abilities of the BioSpa 8 with the imaging
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) - . . technique due to irregular cell morphology or a tendency to form cell clusters. For this study, the accuracy
cells and TNBC cell lines using spec:flc siIRNAs of HC cell counts across a full range of cell densities was determined for each cell type by comparing

Fragile Spindle Hypothesis

and image analysis capabilities of the
Cytation 5 provides a powerful system to

them to counts of the same population using Hoechst 33342 stained nuclei. For each cell type, HC cell — ﬁ
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Figure 3. Included cell types and quantification of mitotic kinesin depletion. This study focused on the specific to tumor cells. g =
three TNBC subtypes (mesenchymal, basal-like 1, and basal-like 2) with the greatest level of disruption 5 Taken toaether our data s ort a model in
in cell cycle gene expression, and one normal breast epithelial cell line (MCF10A). Five mitotic kinesins ) ) 9 , OU ) ,L,Jpp oo Minor defects: Major defects:
(Kif18A, Kif18B, Kif4A, Kid, and MCAK) were inhibited in each cell type to measure their effect on Figure 7. Treatment effects can lead to accumulation of cellular debris and cause inaccurate evaluation which TNBC .C.ells contain “fragile” spindles unaligned chromosomes multipolar spindles and
proliferation rates. siRNA knockdown of kinesin motors was optimized and quantified by Western blot of cell population size. MCF10A cells after 26 hour incubation. An optional orbital shake step within the that are sensitive to loss of normally non- mitotic arrest

analysis using antibodies against each of the five kinesins tested. Cytation prior to imaging gently disperses debris for optimized confluence measurements and cell counts. essential kinesin motors.



