
Impact of Extracellular Matrix on Focal Adhesion Kinase in Breast Cancer 

Breast cancer is considered one of the leading causes of death amongst women worldwide1. The
presence of extracellular matrices (ECM) is known to be associated with cell differentiation and
invasion in breast cancer (Figure 1)2. MatrigelTM is one such ECM, extracted from mouse
sarcoma cells, which is commonly used in in vitro studies.
Focal Adhesion Kinase (FAK) is a cytoplasmic non-receptor
protein tyrosine kinase implicated in tumour progression and
metastasis3. It is considered a critical component in growth factor
signalling and cell survival, therefore, an important target in breast
cancer treatment. Y15 and TAE226 are FAK inhibitors which have
the ability to prevent phosphorylation of FAK; Y15 blocking the
Y397 autophosphorylation and TAE226 blocking both the Y397
site and the ATP binding site4,5.

Figure 1: Interaction of ECM and cancer cells
Aims:

1. To determine the effect of ECM on FAK expression in breast cancer cells.

2. To determine the inhibition of FAK expression in breast cancer cells in the
presence and absence of ECM.

3. To determine the effect of FAK inhibitors on viability in breast cancer cells.
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RESULTS

The Focal Adhesion (FA) points, which represent the activated FAK, are mainly located on the
periphery of cells (Figure 2A). Quantification of FA points indicate that there is an increment in FAK
activation with increasing MatrigelTM concentration with a significant difference in MA-MB-231
(Figure 2B).
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Figure 2: FAK expression in breast
cancer cells in the presence and
absence of ECM. A: The localization
of activated FAK at FA points in MDA-
MB-231 (Scale bar: 50μm). B: The
differences in number of FA points
present in breast cancer cells. Error
bars represent the mean ± SEM,*p <
0.05.

Activated FAK

2. Inhibition of FAK expression in breast cancer cells in the presence and
absenceof ECM

1. Effect of ECMon FAK expression in breast cancer cells

The levels of activated FAK decrease with increasing concentrations of FAK inhibitors Y15 and
TAE226 in all three breast cancer cell lines with significant differences (*p < 0.05, **p < 0.01, ***p <
0.001 and ****p < 0.0001) (Figure 3). However, there is no significant difference in the efficacy of these
FAK inhibitors in preventing FAK activation in the absence or presence of 10µg/mL of MatrigelTM

(Figure 3B and 3C).

Figure 3: Inhibition of FAK expression in breast cancer cells. A: Changes in FAK expression in MCF-7 cells followed
by treatment of Y15 (Scale bar: 50μm). B: The effect of FAK inhibitors on FAK activation in breast cancer cells. Error
bars represent the mean ± SEM  (n=  2  ), *  p< 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.

3. Effect of  FAK inhibitors on breast cancer cell survival in the presence and 
     absence       of       ECM
There are differences in efficacy of FAK inhibitors under TC treated and Matrigel treated conditions as
depicted in the dose response curves (Table 1). Up to three fold increments of IC50 values of Y15 and
TAE226 can be observed under TC treated and Matrigel treated conditions in all three cell lines (Table
1). There are morphological changes observed in all three breast cancer cell lines in the presence of
Y15 and TAE226 (Figure 4).
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Table 1: IC50 values and dose response curves obtained for FAK inhibitors when tested against breast cancer cells.
The values are average of three independent replicates ± SEM. Error bars represent the mean ± SEM,**p < 0.01, ****p
< 0.0001.

Figure 4: The morphological changes in A: MDA-MB-231, B: MCF-7 and C: BT-474 breast cancer cells following drug
treatment (Scale bar: 50μm).

CONCLUSIONS
1. The presence of ECM in important in FAK activation in breast cancer cells.

2. There is no significant difference in FAK activation in breast cancer cells in the presence and
absence of 10 µg/mL ECM.

3. Breast cancer cells exhibit more sensitivity to FAK inhibitors in the presence of ECM.

FUTURE DIRECTIONS
The changes in FAK activation in the presence of FAK inhibitors should be further determined by using
higher concentrations of ECM. How ECM effects cell proliferation and how each constituent of ECM
affects breast cancer cells should also be exploited.
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