Boston
Children’s

7 Hospital Actomyosin-dependent PIEZO1-mediated Bl
mechanotransduction amplifies aldosterone production

MEDICAL SCHOOL

Mesut Berber', Betul Haykir', Jean Kremer', Zhe Sun?, Oguz C Koc®, Nick A Guagliardo®*, Paula Q Barrett*,
Michael A Hill>, Diana L Carlone', David Penton® and David T. Breault’

1. Division of Endocrinology, Boston Childrens Hospital, Harvard Medical School, Boston, MA 2. Dalton Cardiovascular Research Center, Columbia, MO
3. Molecular and Cellular Biology Graduate Program, University of Massachusetts, Amherst, MA 4. Departments of Pharmacology, Charlottesville, VA

5. Electrophysiology Facility, University of Zurich, Zurich, Switzerland

Background Aldo production is regulated by Ca?* signaling. Adherens junctions and actomyosin
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1. Actomyosin contractility regulates Ca** influx and Aldo production.
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(A-C) Myosin light chain kinase inhibtion with ML7 blunts K* induced Ca?* influx (A-B) and
Aldo production (C) in primary mouse cells and human adrenocortical cell line (H295R).

2. PIEZO1 mediates actomyosin-dependent K*-induced Aldo production.
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(A) Heatmap showing expression of mechanosensitive Ca%*-permeable channels in
human adrenal tissue. (B-C) Pharmacologic inhibition with GsMTx4 blunts K*-induced
Aldo production (B) and Ca“"* influx (C). (D) In vivo, zG-specific PIEZO1 knockout mice
show a blunted Aldo response to a high-K* diet. (E) Loss of PIEZO1 reduces Aldo
production and abolishes additional suppression by actomyosin inhibition, consistent
with PIEZO1 acting downstream of K*-induced actomyosin contractility. (F) Schematic
model illustrating regulation of PIEZO1 by K*-triggered actomyosin contractility.

Conclusions

e Actomyosin contractility is required for K*-induced Ca?* influx and Aldo
production.

e PIEZO1 acts downstream of K*-triggered contractility to couple
mechanical signaling to Aldo production.

e PIEZO1 activation is sufficient to stimulate a depolarization—>Ca
- Calcineurin=>NFATc4 pathway that promotes Aldo production.

2+

3. PIEZO1 regulates Aldo production via L-type
Ca?* channels and calcineurin/NFAT signaling.
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(A-B) Yoda1 induces Ca?" influx in primary mouse adrenal
cells (A) and increases Aldo production (B). (C) Yoda1
causes membrane depolarization in human adrenocortical
cell lines. (D) Inhibition of the voltage-dependent L-type
Ca?* channel with nifedipine shortens Yoda1-induced Ca?"
influx. (E) Inhibition of the L-type Ca?* channel with
nifedipine and inhibition of calcineurin with tacrolimus
abolishes Yoda1-induced Aldo production. (F) Yoda1
induces calcineurin-dependent NFATc4 dephosphorylation.
(G) Schematic illustrating regulation of Aldo production by
the PIEZO1 channel.
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