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Advances in the biological functions and clinical applications of protein C
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Abstract: Protein C (PC) was originally identified as a vitamin K-dependent anticoagulant zymogen, whose activated form, activated
protein C (APC), down-regulates coagulation by proteolytically inactivating coagulation factors Va and VIlla. However, research over
the past five decades has revealed that the PC pathway plays far broader roles beyond anticoagulation. Through its interaction with
endothelial protein C receptor (PROCR, EPCR) and protease-activated receptors (PARs), APC exerts potent cytoprotective, anti-
inflammatory, anti-apoptotic, endothelial barrier-stabilizing and immunomodulatory functions in a variety of tissues. Preclinical
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investigations have consistently shown that APC treatment confers significant therapeutic benefit across a broad spectrum of disease
models, including ischemic stroke, inflammatory tissue injury, neurodegenerative disorders, diabetes, and chronic or non-healing
wounds. Meanwhile, engineered APC variants with markedly reduced anticoagulant activity but preserved cytoprotective properties,
such as 3K3A-APC, have demonstrated promising therapeutic potential in preclinical disease models and early-phase clinical trials.
These findings highlight the PC pathway as an important molecular regulator positioned at the interface between coagulation,
inflammation, immunity and tissue regeneration. The purpose of this review is to summarize current progress regarding the biological
roles of PC/APC and PROCR in adult stem cells, and to discuss the implications of these findings for regenerative medicine and
disease therapy. Recent work has identified PROCR as a functional marker for multiple adult stem cell types, including hematopoietic,
epidermal, vascular, mammary gland and pancreatic progenitor cells. PC/APC signaling has been shown to protect stem cells from
apoptosis, modulate immune cell crosstalk, regulate stem-cell quiescence and homing, and contribute to maintenance of stem cell
niches. On the basis of current evidence, we propose that the PC-PROCR axis represents an emerging regulatory hub for stem cell
biology and tissue protection. Future work should focus on clarifying the role of PC/APC in disease-altered stem-cell
microenvironments, and optimizing PC-based targeted therapeutics with minimal bleeding risk. Integration of stem cell-based
therapies and PC signaling may provide novel strategies for the treatment of inflammatory tissue injury, autoimmune diseases and
degenerative diseases. Overall, the expanding understanding of the PC pathway not only revises its classical role in hemostasis, but
also positions it as a promising target for next generation regenerative and immunomodulatory interventions.
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201 22604F L, & F1C (protein C,PC) #2553
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Figure 1 Anticoagulant and cytoprotective functions of protein C
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Figure 2 Immunomodulatory function of protein C
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Table 1 Mutation sites and functional changes of engineered protein C variants
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