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Summary

Endothelial cells (ECs) provide a barrier between blood and the underlying 
tissue. Upon stimulation, specific storage organelles, designated Weibel-
Palade bodies (WPBs), fuse with the plasmamembrane and release various 
components into the bloodstream. The main component of WPBs is von 
Willebrand factor (VWF), a multimeric glycoprotein which upon its release 
by endothelial cells is converted into ultra large VWF strings that capture 
blood platelets. In this thesis we aim to further unravel the biogenesis and 
functional significance of VWF strings.
In Chapter 1 we provide background information and present current 
perspectives on biogenesis of VWF multimers and their conversion into 
VWF strings. We discuss the different intra- en extracellular processing steps 
regulating VWF string formation and also discuss structural determinants 
on VWF involved in its biogenesis. In Chapter 2 we investigated the  
flow-induced changes in number and distribution of WPBs in HUVEC. ECs 
subjected to sustained shear stress aligned in the direction of the flow. 
The number of WPBs in cells subjected to moderate shear stress levels 
was slightly reduced, however no major changes were observed in the 
distribution of WPBs under flow. In Chapter 3 we assessed the ability 
of various pharmacological inhibitors to interfere with assembly of  
UL-VWF strings. We observed that dextran sulfate, fucoidan and Poly(I) 
but not heparin markedly reduce the number and length of VWF strings, 
potentially indicating a role for scavenger receptors in the assembly or 
anchoring of VWF to the cell-surface. Strikingly, dextran sulfate inhibited 
VWF release but not VWF propeptide release. We also show that the WPB 
component IGFBP7 but not VWF propeptide remains attached to newly 
released VWF strings. Together these data indicate that WPB components 
can associate with VWF strings while other WPB components are rapidly 
dispersed in the vascular lumen following WPB exocytosis. In Chapter 
4 we studied the effects of mutations identified in 2 VWD type Vicenza 
patients. One patient was heterozygous for R1205H and the other patient 
was compound heterozygous for p.R1205H en p.R924Q. Isolated BOEC 
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from the compound heterozygous patient displayed severely impaired 
VWF string formation. In contrast, BOEC of the patient heterozygous for 
p.R1205H retained their ability to release UL-VWF strings. These findings 
indicate that the “in trans” expression of p.R924Q and p.R1205H from 
two different VWF alleles induces a conformational change that impairs 
the ability of released VWF to assemble into strings. We propose that the 
lack of VWF string formation underlies the severe bleeding phenotype 
observed in the compound heterozygous patient. In Chapter 5 we 
investigated the VWF-induced targeting of IGFBP7 to WPBs. We report 
a direct interaction between VWF and IGFBP7, which is facilitated by 
critical determinants in the C8-4, TIL-4, C6 and CTCK domains in VWF. A 
series of VWF variants was used to determine which domains contributed 
to the targeting of endogenously expressed IGFBP7 to pseudo-WPBs in 
HEK293 cells. In Chapter 6 we performed miRNA profiling on BOEC and 
identified high expression levels of miRNA-21 and endothelial-cell specific 
miRNA-126. Silencing BOEC for these miRNAs did not affect cell migration 
or cell barrier function. A proteomics approach indicated altered protein 
expression levels in miRNA-silenced BOEC. Focusing on the upregulated 
proteins (potentially directly regulated by the silenced miRNAs) we 
identified candidates involved in early secretory pathways and cytoskeletal 
rearrangements (for miRNA-126 and miRNA-21 respectively). In Chapter 7 
the findings reported in this thesis are discussed with reference to reports 
from other investigators. 


