
Exploring how ECM stiffness influences breast 
cancer cell sensitivity to cell cycle inhibitors
Shereen Vitandry1, Julia Sero2, Alexis R. Barr1

1 MRC LMS; Imperial College London 2 University of Bath

MethodsIntroduction

1. Decreased MCF7 sensitivity to 
Palbociclib in low hydrogel stiffness

3. Decreased p21 protein expression in 3D MCF7 
spheroids with 7-day Palbociclib treatment
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Figure 1: Mean fold change of pRb+ and EdU+ expressing MCF7 cells in 
varying hydrogel stiffness (0.1kPa-100kPa, R+; rigid matrix at ~107kPa) with  
Palbociclib treatment (1μM) normalised to vehicle-treated cells (DMSO). 

2. Increased p21+ cells in 
Palbociclib 2D MCF7s

Figure 3: a). p21-GFP expression in 3D 
MCF7 fluorescent reporter cells and b). 
quantification of mean gray values (MGV) 
normalized to total spheroid area in 7-day 
Palbociclib treatment. c-d). MCF7 p21 
protein expression from a western blot. 

Future Work
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• HR+/HER2- breast cancer models 
were used to conduct CDK4/6 inhibitor 
(CDK4/6i; Palbociclib) response 
assays in varying hydrogel stiffness.

• Cell morphology and epithelial-
mesenchymal transition will be 
monitored in increasing stiffness.

• 2D/3D MCF7 reporter cell lines were 
used to examine cell cycle protein 
expression during CDK4/6i treatment
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Figure 2: Nuclei count (left) and percentage of p21+ 
expressing cells (right) in 7-day Palbociclib (0, 1, 
and 2μM) treatment with 2D wild-type MCF7s. 
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c.

Evaluate cell morphology and 
mesenchymal transition in 
HR+/HER2- breast cancer cells 
with varying matrix stiffness.

RNAseq and proteomics of 
cells in varying ECM stiffness 
with CDK4/6i treatment to 
identify mechanotransduction 
pathways regulating cell 
sensitivity to CDK4/6i. 

Assess the population of 
quiescent and senescent 
cells in 2D/3D arrested cells, 
post-CDK4/6i treatment, to 
identify for CDK4/6i persistence. 
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MCF7-rep: MCF7 (TagBFP2-H2B, mCherry-Geminin, p21-GFP) 

• Metastatic breast cancers disseminate into 
extracellular matrices (ECM) with varying 
stiffness, from soft brain to stiff bone niches1-2. 

• Mechanotransduction and changes to ECM 
stiffness can influence tumour progression 
and invasiveness3-5.

• Limited studies have explored how these   
metastatic niches could impact cell   
responses to cell cycle inhibitors. 

My PhD project aims to investigate how ECM 
stiffness can regulate HR+/HER2- breast 
cancer cell responses to CDK4/6 inhibitors.
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