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This research investigates the effects of two newly discovered genetic mutations in the PROC gene (C238G and
R189W) on protein C (PC) function, a crucial blood clotting protein. PC deficiency is a known risk factor for
blood clots (thromboembolism), especially in children. The study used human cells in the laboratory to

examine how these mutations impact PC production and secretion.

The C238G mutation caused a significant reduction (95%) in PC secretion. This was found to be due to the
misfolding of the PC protein, causing it to become trapped within the cell's endoplasmic reticulum (ER). This
ER retention triggered a cellular stress response called the unfolded protein response (UPR), further impairing

PC production.

The R189W mutation led to a more moderate decrease (30%) in PC secretion, accompanied by a less
pronounced increase in ER stress. This suggests that the R189W mutation disrupts PC function through a

different mechanism compared to C238G.

The study utilized structural analysis of the PC protein to investigate the roles of the affected amino acid
residues (C238 and R189). The C238 residue plays a critical role in maintaining the protein's 3D structure via a
crucial disulfide bond, highlighting its importance for proper folding and secretion. The R189 residue, while less

crucial structurally, still appears to contribute to efficient PC secretion.

The findings show how different PROC gene mutations can lead to PC deficiency through varied mechanisms,
affecting protein folding, ER stress, and secretion. The study emphasizes the importance of these residues
(C238 and R189) for PC function, providing valuable insights into the pathogenesis of PC deficiency-associated

thromboembolism. This understanding is critical for developing potential therapeutic strategies.
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