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Abstract : Mechanical forces may be generated within a cell due to �ssue s�ffness, cytoskeletal reorganiza�on and the

changes in the cell&rsquos physical surroundings. These changes of forces impose a mechanical tension
within the intracellular protein network (both cytosolic and nuclear). Mechanosensi�ve proteins in the lipid
ra# of plasma membrane discern the physical forces and channel the informa�on to the cell interior. In this
study, methyl-&beta-cyclodextrin (MBCyD) treatment disrupted the lipid ra#s, leading to ac�n cytoskeleton
disorganiza�on, downregula�on of phosphorylated FAK (p-FAK), and reduced EGFR expression in FaDu and
SC C9 cells. Inhibi�on of FAK using PF-573228 phenocopied these effects, confirming FAK&rsquos role in
cytoskeletal regula�on and execu�ng mechanotransduc�on signaling. Both MBCyD and FAK inhibi�on
significantly impaired EMT, along with a9enuated migratory capacity of those cells. Overexpression of FAK
restored EGFR/p-EGFR levels and mesenchymal markers. Mechanis�cally, we iden�fied Z RF1 as a
downstream effector of the EGFR/FAK axis, with its expression diminished upon FAK inhibi�on or lipid ra#
disrup�on and rescued by FAK overexpression. Importantly, FAK overexpression in Z RF1-depleted cells
restored Z RF1 levels and EMT marker expression, reinforcing a regulatory loop. Furthermore, both MBCyD and
PF-573228 reduced sphere and colony forma�on capaci�es, along with stemness marker expression,
underscoring the role of EGFR/FAK/Z RF1 signaling in cancer stem cell maintenance. This effect was reversed
by FAK overexpression and abrogated by Z RF1 silencing, with par�al rescue upon co-expression. Collec�vely,
our findings establish the EGFR/FAK/ZRF1 signaling axis as a critical regulator of EMT, epigenetic modulation,
and stemness in oral cancer, offering novel therapeu�c avenues for targe�ng cancer aggressiveness through
mechanotransduction interference.
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