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The Tumor Microenvironment
• Facilitates the growth and metastasis of tumors
• Made up of stromal cells, blood vessels, growth
factors, signaling molecules
• Contributes to drug resistance and tumor
progression
• Challenging to mimic this complex model in vitro
for the development of new therapeutics

Abstract
The tumor microenvironment is fundamentally involved in the response of a tumor to anti-cancer therapies. In this study, we present a novel method for kinetically measuring the
proliferation of one or more cell types in mixed, co-culture models. Specifically, lentiviral based reagents are used to label nuclei of multiple cell populations within a single culture.
Real time cell counts are acquired using an automated, Live Content Imaging approach in which 96-well and 384-well microplates are imaged every 2-3 hours over the course of the full
2-3 day assay. Using this strategy, we confirm data illustrating that culturing HER-2 positive breast cancer cells (SK-BR-3) in the presence of either Human Mammary Fibroblasts (HMFs)
or normal skin fibroblasts (CCD-1068Sk) are resistant to the anti-proliferative and cytotoxic effects of the HER-2 and EGFR tyrosine kinase inhibitor lapatinib. Extending this data, we
also completed pharmacolgical analyses, using area under the curve of the full kinetic trace, revealing nearly a 2-log difference in lapatinib sensitivity between SK-BR-3 cells grown in
the presence or absence of lapatinib. The data presented here reveal a novel, automated, kinetic assay for measuring proliferation of one or more cell types in mixed culture models.
More importantly, these data further clarify the pharmacolgical effect stromal cells can have on the resistance of breast cancer cells to lapatinib treatment.
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Sk-Br-3 breast adenocarcinoma cells (ATCC, cat # HTB-30) were infected with a lentivirusbased nuclear restricted red fluorescent protein, NucLight Red (Essen, cat # 4476).
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Images of Sk-Br-3 NucLight Red cells grown with CCD-1068Sk fibroblasts and treated with 5µM Lapatinib. Red nuclei are counted over time .

Set-up Co-culture and Treat with Drugs

Instrumentation
• IncuCyte™ ZOOM used to optimize,
validate, and analyze co-culture assay
• HD phase , green, and red images
acquired
• Phase processing algorithm
distinguishes cells from background
to monitor confluence
• Fluorescent object counting algorithm
kinetically monitors proliferation

Experimental Design
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Proliferation of Sk-Br-3 cells illustrate the rescue effect of CCD-1068Sk compared to HMF and
monoculture . Area under the curve of nuclear count/mm2 over time for each concentration
(n=4) was used to calculate and compare IC50 values.

Scale-up to a 384-well Assay

HMF and CCD-1068Sk fibroblasts were seeded in a 96-well plate at 9,000
cells/well. Confluence was monitored overnight to ensure fibroblasts were 100%
confluent at the time of Sk-Br-3 NucLight Red addition.

Use 384-well set-up to test kinetic
proliferation of multiple co-cultures and
drug treatments at a wide range of
concentrations
A panel of 16 cytotoxic/cytostatic compounds at 11 concentrations
were tested using HT-1080 NucLight Red cells in duplicate.

