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Exploration of treatments common to heart failure and atherosclerosis focusing
on ryanodine receptor bound calmodulin
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Here, we used mouse VSMC line to assess whether CaM-RyR play a pivotal role
in VSMCs phenotypic switching, which caused by ER stress and whether dantrolene (DAN), which
enhances the binding affinity of CaM to RyR, affects VSMCs phenotypic switching. Tunicamycin (TM)
was used to mimic ER stress. TM-induced ER stress caused CaM to dissociate from the RyR and
translocate to the nucleus, which stimulates phenotypic switching through activation of MEF2 and
KLF5. DAN suppressed TM-induced apoptosis, ER stress (restoring ER Ca2+ content), and phenotypic
switching of VSMCs. Suramin, which directly delete CaM from RyR2, promoted nuclear CaM accumulation
with parallel VSMCs phenotypic switching and DAN prevented these.

ER stress causes CaM translocation to the nucleus and driving VSMCs phenotypic switching. Thus,
restoring CaM-RyR binding affinity may be a therapeutic target for atherosclerosis.
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