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→ Compression as an physiological stimulus shows similar results to Yoda1 stimulation

→ Stimulation of the ADAM/EGFR-axis impacts migration and proliferation

→ Yoda1-induced AREG release is EGFR-dependent→ ADAM17 can be induced by chemical Piezo1 activation

The Piezo1-ADAM axis modulates the inflammatory state of dermal keratinocytes via EGFR signaling
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Piezo1-ADAM-axis plays crucial role in dermal keratinocytes

ADAM17-mediated shedding of EGFR ligands creates an EGFR-feedback loop

Piezo1-ADAM-axis contributes to IL-8 secretion and neutrophile recruitment

Validation of Yoda1-induced effects via mechanical compression
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Fig. 1: Piezo1 activation via Yoda1 leads to ADAM-dependent shedding of the 
endogenous ADAM substrate AREG. HaCaT cells were stimulated with 10 µM of
Yoda1 for different time periods (A, B) or for a fixed time point of 4 h (C, D). To 
assess the contribution of ADAM10 and ADAM17 cells were treated 0.5 h before 
and during the stimulation with Yoda1 with 10 µM of the ADAM10/ADAM17 
inhibitor GW280264X (GW) (C). Afterwards, the supernatant was analyzed for AREG 
(A, C, D) release via ELISA and mRNA expression of AREG (B) was measured via 
qPCR relative to the reference genes GAPDH and TOP1. The involvement of Piezo1 
was validated using a shRNA-mediated knockdown of PIEZO1. HaCaT cells 
transduced with PIEZO1 or control shRNA (ctrl) (D). 

Fig. 2: EGFR signaling is important for Piezo1/ADAM-
dependent AREG release. HaCaT cells were treated with 
10 µg/ml of the inhibitory antibody cetuximab against 
the EGFR (EGFRi) for 24 h. Afterwards, cells were 
treated with 10 µM Yoda1 for 4 h with and the EGFRi. 
AREG release into the supernatant was measured via 
ELISA (A) and AREG mRNA expression in the cell lysates 
was measured via qPCR relative to the mRNA 
expression of the reference genes GAPDH and TOP1 (B). 
HaCaT cells were treated with 0.3 µM of the MEK1/2 
inhibitor U0126 (MEKi) for 0.5 h. Afterwards, cells were 
treated with 10 µM Yoda1 for 4 h with the MEKi. AREG 
release into the supernatant was measured via ELISA (C) 
and AREG mRNA expression in the cell lysates was 
measured via qPCR relative to the mRNA expression of 
the reference genes GAPDH and TOP1 (D).
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Fig. 3: Piezo1, and EGFR are independently involved in HaCaT migration and prolifertation. HaCaT cells with or without PIEZO1 knockdown were grown to 
complete confluence. Subsequently, identical wounds into the monolayer were generated by scratching using the 96-well Wound Maker (Sartorius). The 
wound closure was monitored by taking images every 1 h for up to 48 h via live-cell microscopy with the Incucyte SX5. Cells were treated with different 
concentrations of Yoda1 (A) or a fixed concentration of 10 µM Yoda1 (B). To investigate the involvement of EGFR 10 µg/ml of the EGFR inhibitor cetuximab 
(EGFRi) was added 0.5 h prior to the stimulation with Yoda1 and during the stimulation (B). Relative wound density was calculated as the percentage of 
wound closure at the given time point relative to the 0 h time point (A, B). The proliferation of HaCaT cells with or without PIEZO1 knockdown was studied 
by measuring changes in cell density via live-cell microscopy with the Incucyte SX5. Images were taken every 4 h for up to 72 h. Cells were treated with 
different concentrations of Yoda1 (C) or a fixed concentration of 10 µM Yoda1 (D). To investigate the involvement of EGFR 10 µg/ml of the EGFR inhibitor 
cetuximab (EGFRi) was added 0.5 h prior to the stimulation with Yoda1 and during the stimulation (D). The proliferation index was calculated as the ratio of 
the counted number of cells at a given time point to the number of cells at the 0 h time point (C, D). 

Improve understanding of Piezo1-ADAM axis in dermal keratinocytes

Investigate effects of auto- and paracrine signaling via EGFR

Analyse the potential role of ADAM/EGFR signaling in IL-8 release

Comparison of findings from Yoda1-mediated and physiological stimulation

IL-8

Fig. 4: IL-8 secretion as well as CXCL8 (IL-8) mRNA 
expression is induced in a Piezo1/ADAM/EGFR-
dependent manner. HaCaT cells were treated with 10 
µg/ml of the inhibitory antibody cetuximab against 
the EGFR (EGFRi) for 24 h. Afterwards, cells were 
treated with 10 µM Yoda1 for 4 h with the EGFRi. 
Subsequently, IL-8 release into the supernatant was 
measured via ELISA (A) and CXCL8 mRNA expression 
in the cell lysates was measured via qPCR relative to 
the mRNA expression of the reference genes GAPDH 
and TOP1 (B). 
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Fig. 5: Cyclic compression as a physiological stimulus leads to ADAM-dependent shedding of the endogenous AREG, the secretion of IL-8 as well as
transcriptional regulation of EGFR ligands and IL-8. N/TERT-1 cells were stimulated with 10 µM of Yoda1 for 2 h or compressed in cyclic mode of action
with around 0.50 Hz and 446 Pa pressure. To assess the contribution of ADAM10 and ADAM17 cells were treated 0.5 h before and during the stimulation 
with Yoda1 with 10 µM of the ADAM10/ADAM17 inhibitor GW 280264X (GW). Afterwards, the supernatant was analyzed for AREG (A) and IL-8 (B) release 
via ELISA. AREG release was analysed directly after stimulation whereas IL-8 release was measured after additional 22 h of incubation. The mRNA 
expression of AREG (C), CXCL8 (D) and HBEGF (F) in the cell lysates directly after stimulation was measured via qPCR relative to the reference genes 
GAPDH and TOP1. 
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