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Abstract 
These studies examined the T47D human ductal breast epithelial tumor cell line in two-dimensional (2D) and three- 
dimensional (3D) c   treated with exemestane, a chemotherapeutic aromatase inhibitor, to compare growth inhibition of 

the cells under both conditions.  The 2D cell cultures were attached to tissue culture plastic surfaces and formed 
monolayers with typical epithelial characteristics.   The 3D cell cultures in 10% collagen gels portrayed circular 
characteristics and formed masses of cells within the collagen suggesting tight colony formation.  The growth rate of 
the cells in 2D cultures was greater than its complement in 3D cultures.  The viability of the 2D cell cultures were 
not inhibited by exemestane, while the 3D cells were significantly inhibited in the presence of 250 nM exemestane.  
Our research therefore shows a novel difference in the growth rate and inhibition of exemestane in two-dimensional 
and three-dimensional T47D cell cultures. 
 
 

Introduction
Two-dimensional cell culturing on flat plastic 

surfaces is the current standard technique for cell 
culturing, but presents many limitations when 
executing cellular research.  Three-dimensional cell 
culturing in a medium that allows cells to produce 
floating cultures provides a platform which better 
emulates in vivo environments.  This system can be 
provided by culturing the cells in a collagen matrix, 
which mimics the extracellular matrix and is 
therefore closer to natural cellular conditions.  These 
conditions give researchers the ability to study 
patterns of gene expression and other biological 
activities that better mimic the natural environment in 
living organisms.1  

The T47D human ductal breast epithelial tumor 
cell line expresses nuclear estrogen receptors, which 
are required by the cell to activate certain genes 
essential for cell growth and replication.2  Estrogens 
are a class of sex hormones consisting of estradiol, 
estriol, and estrone.  These hormones have the ability 
to cross cell membranes, giving them the capability 
to diffuse directly into the nucleus.  Once estrogens 
enter the nucleus, they bind to the substrate-binding 
domain of the estrogen receptor causing the 
formation of a receptor dimer.  The DNA-binding 
domain of the receptor then binds to specific sites on 
DNA and up- or down-regulates gene expression 
depending on the role of the transcription factor 
binding site.3 

Aromatase is a cytochrome P450 enzyme 
responsible for the aromatization of estrogens from 

androgens.  It is localized in the endoplasmic 
reticulum and consists of 
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