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Abstract 

Introduction: It’s been a long time that cancer cure is a challenge for medical sciences 

because of its high death rate. Therefore, up to now, thousands of researches have 

established for understanding this phenomenon and its dynamics. One of the poorly attended 

fields in cancer research is evaluating the mutual physical interactions between extracellular 

matrix (ECM) and cancer cells which may have significant effects on cancer behaviour. 

Accordingly, studying this phenomenon by biophysical approach can provide a deeper 

understanding of cancer biophysics. 

Methods: Here, we investigate the consequences of mechanical interactions between ECM 

and cancer cells, using cellular-level force quantitative methods such as atomic force 

microscopy (AFM), Forster resonance energy transfer (FRET), elastic modulus and shear 

stress apparatuses for quantitative measurement of interaction forces of cell-ECM surface. 

Next, we employed immunofluorescence and RT-PCR to assess the expression profile 

change of cells due to cell-ECM interactions and also confirmed it by western blotting. In the 

case of cell cycle analysis and viability, we employed flow cytometry. 

 Results and discussion: Mechanobiological interactions that happen in the contact surface 

of ECM and cancer, cause remarkable effects on different types of cancer cell lines. We 

observed tumorigenesis, apoptosis resistance, altering drug sensitivity and especially 

differing in metastasis risk in our cell lines and in vivo assays. Therefore this aspect of cancer 

biophysics may potentially be a target of future cancer treatment methods and oncology 

researches. 

Conclusion: ECM related mechanical forces and stresses cause changes in cell behaviour 

and may lead to tumorigenesis, apoptosis resistance, drug resistance or metastasis. 

Accordingly, more researches hope to lead new tumor treatment approaches. 
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