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Vascular remodeling is a crucial mechanism of vascular caliber regulation in
physiological and pathological conditions. Evidence mounts that redox processes
regulate vessel remodeling and we have proposed a redox/biomechanical paradigm.
Recently, we showed that expansive vessel remodeling is supported by the extracellular
pool of Protein Disulfide Isomerase A1 (PDIA1). PDIs are thiol oxidoreductase chaperones
from thioredoxin superfamily. As redox folding catalysts from the endoplasmic reticulum
(ER), their roles in ER-related redox homeostasis and signaling are well-studied. PDIA1
exerts thiol oxidation/reduction and isomerization, plus chaperone effects. Substantial
evidence indicates that PDIs regulate thiol-disulfide switches in other cell locations such
as cell surface and possibly cytosol. Subcellular PDI translocation routes remain unclear
and seem Golgi-independent. The mechanisms of PDIA1 effects in vascular remodeling
may include effects on vascular smooth muscle cell (VSMC) differentiation via redox
mechanisms. Our work has shown that PDIA1 is required for agonist-triggered Nox NADPH
oxidase activation and VSMC migration. Moreover, PDIA1 appears to exert important
effects on the noise minimization of the polarized cytoskeletal organization in response
to a variety of mechanostimuli in VSMC. Extracellular PDIs also crucially regulate
pathways involved in thiol redox signaling of thrombosis /platelet activation, e.g.,

integrins, via a reductase effect, although we detected an oxidase effect during short-



term mechanostimuli in endothelial cells. Furthermore, PDIA1 exerts an important
regulation of RhoGTPases involved in cytoskeletal regulation and a physical association
between PDIA1 and the RhoGTPase regulator RhoGDlalpha was reported by us recently.
Moreover, the PDI family genes display a remarkable microsyntenic arrangement with
RhoGDI genes, conserved through >800 million-years of evolution. Results from a novel
transgenic model of PDIA1 overexpression further support the effects of PDIA1 on
expansive remodeling. PDIA1 is redox-sensitive, although probably not a mass-effect
redox sensor due to kinetic constraints. Rather, the “all-in-one” organization of its
peculiar redox/chaperone properties likely provide PDIs with precision and versatility in

redox signaling, making them promising therapeutic targets.
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This finding had relevant implications regarding the role of endoplasmic reticulum
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