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Interactions

LI Yuanyuan, NING Zhilong, WU Jianhua, FANG Ying
( School of Bioscience and Bioengineering, South China University of Technology, Guangzhou 510006, China)

Abstract; Objective To investigate the interaction between von Willebrand factor (vVWF) Al and A3 domain, and type
2 M mutant W1745C-A3 effect on thermal stability and mechanical stability of A3/Al. Methods The crystal structures of
Al and A3 were downloaded from Protein Data Base (PDB). The wild-type (WT) A3/Al structure was obtained by
using SwarmDock Server, then W1745C-A3/Al mutant was constructed by replacing the Trp1745 with Cys1745 in A3/
Al. Through steered molecular dynamics simulation, formation and evolution of hydrogen bond and salt bridge between
Al and A3 interfaces were observed, and the differences in conformation, disrupted force and dissociation time between
WT-A3/Al and W1745C-A3/Al were compared. Results There were 5 pairs of hydrogen bonds with survival rate > 0.2
and 1 pair of salt bridge with survival rate > 0.5 between Al and A2. The W1745C-A3/Al complex could withstand
greater disrupted force and longer dissociation time compared with WT-A3/A1, by improving the stability of hydrogen
bonds and increasing 1 pair of stable salt bridge. Conclusions The interaction between Al and A3 would hinder the
binding sites of Al to GPlba, and the W1745C-A3 mutation would further reduce the affinity of Al to platelets. These
results provide references for revealing the molecular mechanism of von Willebrand diseases in the clinic and developing
the corresponding drugs targeted to hemostasis disorders.
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