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Supplemental Data 

Supplemental Methods 

Antibodies and reagents 

Agilent QuickChange II XL Mutagenesis kit was purchased from Agilent Technologies, Inc. 

(Santa Clara, CA). GoTaq Green Master Mix was purchased from Promega (Madison, WI). 

Alkaline Phosphatase-Streptavidin was purchased from Jackson ImmunoResearch Laboratories 

(West Grove, PA) and p-nitrophenyl phosphate (PNPP) substrate was from Life Technologies 

(Carlsbad, CA). Anti-mouse VWF monoclonal antibody (MoAb) 344.2, 332.2; anti-human VWF 

MoAb AVW1, 105.4, AVW4, and AVW15; anti-human GPIIIa (β3) MoAb AP-3, and anti-

mouse fibrin MoAb were produced by our hybridoma core laboratory. Rabbit anti-human VWF 

polyclonal antibody (PoAb), which also cross-reacts with mouse VWF, was purchased from 

Dako (Carpinteria, CA). Anti-mouse GPIIb MoAb (CD41) (clone MWReg30) was purchased 

from BD Biosciences (Franklin Lakes, NJ). Rat anti-GPIbβ monoclonal antibody conjugated 

with DyLight488 was purchased from Emfret Analytics (Eibelstadt, Germany). Alexa Fluor 647 

was purchased from Invitrogen (ThermoFisher, MA). Both human and murine collagen-III and 

collagen-IV were purchased from Southern Biotech (Birmingham, AL). Human collagen-III and 

murine collagen-IV proteins were purchased from Southern Biotech (Birmingham, AL). 

Immulon 4HBX 96-well microplates were purchased from ThermoFisher (Rochester, NY). 

Ferric chloride was purchased from Sigma Aldrich (St. Louis, MO). Quinacrine dihydrochloride 

was purchased from Calbiochem/Millipore (Billerica, MA). 

 

Patient populations and healthy controls 
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Eight hundred sixty-three subjects, including von Willebrand disease (VWD) index cases and 

their family members as well as healthy control (HC), enrolled from clinical hematology centers 

from 2005-2024 as part of the Zimmerman Program for Molecular and Clinical Biology of 

VWD1 (see Appendix).  Subjects with various types of VWD include type 1 [reduced amount of 

VWF produced], type-1C [increased VWF clearance], type 1S [type 1 severe, with trace 

measurable VWF:Ag], type-2A [deficiency of high molecular weight multimers], type-2B 

[increased binding of VWF-platelets through GPIb], type-2M [defect in the A1 domain of VWF 

gene which encodes for the GPIb receptor on the platelets or a missense mutation in the A3 

domain, leading to reduced binding between platelets and VWF], type-2N [reduced binding 

affinity of VWF to FVIII]. Informed consent was obtained from all subjects, and the study was 

approved by the Institute Review Board (IRB). The bleeding scores were determined using the 

International Society of Thrombosis and Hemostasis Bleeding Assessment Tool (ISTH-BAT).2 

Full exonic Sanger-sequencing of the VWF gene identified variants in index cases and targeted 

sequencing confirmed these variants in family members. Central laboratory VWF testing was 

also conducted to validate phenotypic diagnoses as previously described.3-6   

 

VWF-GPIIb/IIIa (αIIbβ3) binding activity assay 

The biological function of VWF in binding to αIIbβ3 was quantified by our novel ELISA-based 

assay using an antibody-captured recombinant αIIbβ3 headpiece protein,7-9 as depicted in Figure 

1A. For the human VWF:αIIbβ3 binding assay, a 96-well Immulon 4HBX plate was coated with 

50 µl/well of anti-human GPIIIa (β3 integrin) MoAb AP-3 at a concentration of 5 µg/ml at 4C 

overnight. After being washed with TBST buffer (20 mM Tris-HCl, 150 mM NaCl, 1mM CaCl2, 

1 mM MgCl2, 1 mM MnCl2, 0.1% Tween-20,  pH7.5) twice and blocked with TBS block buffer 
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(20 mM Tris-HCl, 150mM NaCl, 1mM CaCl2, 1 mM MgCl2, 1 mM MnCl2, 1% BSA) at room 

temperature for 1 hour, 50 µl of 0.25 µg/ml recombinant human αIIbβ3 headpiece7-9 was added 

and incubated at room temperature for 1 hour. Plasma samples were defibrinated by incubating 

at 56C for 15 minutes, followed by centrifugation at 12000g for 10 minutes. Fifty microliters of 

diluted heat-defibrinated plasma (HDP) samples (1:50) were added to each well in duplicates and 

incubated at room temperature for 1 hour. After being washed three times, 50 µl/well of 1 µg/ml 

biotinylated AVW15 anti-human VWF MoAb was added and incubated at room temperature for 

30 minutes. After being washed, 50 µl/well of 1:5000 streptavidin-alkaline phosphatase was 

added and incubated at room temperature for 30 minutes. After being washed, 100 µl/well of 

PNPP (p-nitrophenyl phosphate) substrate was added to the plate, and optical density was read at 

405-650 nm using a SpectraMax Plus 384 Microplate Reader (Molecular Devices, San Jose, 

CA).  Pooled human plasma from the Scientific and Standardization Committee (SSC) and 

International Society of Thrombosis and Hemostasis (ISTH) lot#5 was defibrinated and used as 

the standard. For determining mouse VWF:αIIbβ3 binding activity, two protocols were developed. 

One was to measure mouse VWF binding capacity to human αIIbβ3 [mVWF:hαIIbβ3] using 

recombinant human αIIbβ3 headpiece, and the other was to mouse αIIbβ3 [mVWF:mαIIbβ3] using 

recombinant mouse αIIbβ3 (mαIIbβ3) headpiece purified from stably transfected HEK293F cells. 

The biotinylated Dako rabbit anti-human VWF PoAb was used to detect bound VWF, and a 

defibrinated plasma pool from C57BL/6J mice was used as the standard for mVWF:hαIIbβ3 assay 

and pooled plasma from Fib-/- mice without defibrinated was used as the standard for 

mVWF:mαIIbβ3 assay. The sensitivity of this assay was 1 mU/ml (0.01 U/dl). 

 

Mice 
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All mice used in this study were in the C57BL/6J background. Wild-type (WT) C57BL/6J mice 

and VWF knockout (VWF-/-) mice10 were purchased from the Jackson Laboratory and back-

crossed in-house. Fibrinogen knockout (Fib-/-)11 and γΔ5 variant ((FibΔ5/ Δ5)12 were kind gifts 

from Dr. Mathew Flick at the University of North Carolina at Chapel Hill. All mice were 

maintained in pathogen-free micro-isolator cages at animal facilities operated by the Medical 

College of Wisconsin. All animal studies were performed according to protocols approved by the 

Institutional Animal Care and Use Committee of the Medical College of Wisconsin. Isoflurane 

or ketamine was used for anesthesia. 

 

Generation of VWD with RGES variant mouse models 

The change of VWF c.7527T>A (p.Asp2509Glu), which converts the RGDS motif to RGeS 

[termed RGES] impairing VWF binding to activated platelets as previously reported in an in 

vitro study,13 was introduced into cloned mouse VWF cDNA by Quick-Change mutagenesis 

using the Agilent QuickChange II XL Mutagenesis kit, and the variant was confirmed to cause a 

severe αIIbβ3-binding defect when expressed in vitro in HEK293T cells.  

 

A CRISPR-Cas9 strategy was used to generate a VWF-RGES variant mouse model. A guide 

RNA (gRNA) targeting exon-44 of the mouse VWF gene was cloned into a plasmid that 

expresses both the gRNA and Cas9. As shown in Figure 3A, an asymmetric single-stranded 

oligodeoxynucleotide (ssODN) homology-directed repair (HDR) template spanning the predicted 

Cas9 cleavage site was designed to introduce three single nucleotide changes into the VWF gene 

following procedures as reported.14,15 In addition to the c.7527T>A RGeS mutation, two silent 
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mutations were included; c.7518G>C and c.7521G>C, creating a new diagnostic SacII 

(cGGcG/G) at cDNA base 7522.   

 

The gRNA/Cas9 plasmid and HDR template were mixed and injected into C57BL/6J mouse 

zygotes. The resulting founders were bred with C57BL/6J mice to establish 4 independent type 

VWF-RGES lineages. The introduced c.7527T>A variant was confirmed by sequencing. 

Heterozygous VWFRGES/+ offspring were crossed to generate the homozygous VWFRGESRGES 

model and additional VWFRGES/+ and wild-type (WT) VWF+/+ controls. VWFRGES/RGES mice 

were crossed with fibrinogen deficient (Fib-/-)11 or γ-chain variant (FibγΔ5/γΔ5), which abolishes 

the fibrinogen binding motif but  expression is normal,12 mice to generate Fib-/-VWFRGES/RGES 

and FibγΔ5/γΔ5VWFRGES/RGES mice. The VWF-RGES genotype was confirmed by PCR of DNA 

purified from peripheral blood leukocytes using GoTaq Green Master Mix with primers 5’-

TTATCCATCCCCTCCCCAGG-3’ (forward) and 5’-TAGACCTGCGAAACCAGCTG-3’ 

(reverse) flanking exon 44. The PCR product was digested with restriction enzyme SacII and ran 

on 1.25% agarose gel electrophoresis to distinguish wild-type and mutated alleles. Distilled 

water was used as a negative control in parallel for PCR. Fib-/- and FibΔ5/Δ5genotypes were 

determined by PCR as previously reported.11,12  

 

VWF antigen (VWF:Ag) and VWF-collagen binding (VWF:CB) activity assays 

Blood samples were collected by tail bleed, and plasma was isolated as described previously by 

our laboratory.16 VWF antigen (VWF:Ag) levels in mouse plasma were determined by enzyme-

linked immunosorbent assay (ELISA) following the protocol as previously described.15,17 

Briefly, anti-mouse VWF MoAb 344.2 coated 96-well plates were used to capture mouse 
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VWF:Ag from diluted plasma. Bound VWF was detected with biotin-conjugated MoAb 332.2, 

Alkaline Phosphatase-Streptavidin, and p-nitrophenyl phosphate (PNPP).  Optical density was 

read at 405 nm using a Microplate Reader. Pooled plasma from C57BL/6J mice was used as the 

standard. For human VWF:Ag ELISA, mouse anti-human VWF MoAb AVW1 and 105.4 

capture antibodies and biotinylated AVW4 and AVW15 detection antibodies were used. Pooled 

plasma from healthy human individuals (SSC/ISTH Lot#5) was used as the standard. 

  

To determine the biological functions of RGES-VWF in binding to collagen, we performed 

binding assays for VWF/collagen-III (VWF:CB3) and VWF/collagen-IV (VWF:CB4) using 

samples collected from patients with VWD and healthy subjects as well as VWFRGES/RGES mice 

and their littermate VWFRGES/+ and VWF+/+ mice and analyzed following procedures as 

previously described.18-20 Pooled human healthy individual plasma from SSC/ISTH and WT 

C57BL/6J mice were used as a standard for human-VWF:CB and mouse-VWF:CB studies, 

respectively.  

          

Phenotypic assessments 

The bleeding phenotype in RGES-VWF mice was assessed by three in vitro assays: rotational 

thromboelastometry (ROTEM) assay, nWB-TGA, and Venaflux, following procedures described 

in our previous reports,18,21,22 and by five in vivo vessel injury models: 1) lateral tail vein 

transection (TVT) injury;15,23-25 2) tail tip transection (TTT) by clipping 4-mm of the tail tip by 

length for a 20 min bleeding test,15 3) 6-hour tail bleeding test,26-32 4) FeCl3-induced carotid 

artery injury,33 and 5) cremaster intravital laser injury.34,35 
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For the TVT, TTT, 6-hour tail bleeding tests, and FeCl3-induced carotid artery injury, we used 

protocols following procedures as described in our previous reports.15,26,33 Briefly, for the TVT 

model, the injury in the left lateral tail vein was induced using a scalpel blade with a template 

cutting block to cut at a diameter of 2.5 mm of the tail from animals under isoflurane anesthesia. 

The wounded tail was placed into 14 ml of pre-warmed saline, and animals were monitored for 

15 minutes as the primary bleeding time and rechallenged 3 times if the bleeding stopped or at 

15 minutes if it did not stop. Blood loss from the primary and rechallenged injuries was 

collected, and hemoglobin levels were measured at a wavelength of 575 nm after lysing red 

blood cells in dH2O against a standard generated from a known amount of pooled whole blood 

from C57BL/6J mice.  For the TTT, a 4 mm length tail tip was severed from isoflurane-

anesthetized mice using a scalpel. The wounded tail was placed into 14 ml of pre-warmed saline, 

and animals were monitored for 20 minutes without rechallenge. The bleeding time was 

recorded, and blood loss was quantified as described above. Both TVT and TTT assays were 

blinded. For the 6-hour tail bleeding test, the tail tip from anesthetized animals was severed by 

scalpel using a 1.6 mm diameter template. Animals were monitored hourly for 6 hours and tail 

bleeding time was recorded. Fifty microliters of blood were collected before and after the test, 

and hemoglobin levels were measured using Animal Blood Counter.      

 

For the FeCl3-induced carotid artery injury test, we followed the procedures described in our 

previous report.33 Briefly, the right carotid artery of anesthetized mice was exposed, and a 1x2 

mm filter paper soaked in 15% ferric chloride was applied for 3 minutes. Following removal, the 

artery was washed three times with warm PBS to clear any residual ferric chloride. A Doppler 

ultrasound flow probe (Model MA0.5PSB, Transonic Systems, Ithaca, NY) was placed on the 



8 
 

artery to monitor blood flow. The time to occlusion (TTO) was defined as the duration from 

filter paper removal until blood flow ceased for three consecutive minutes, with a maximum 

observation time of 45 minutes. 

 

For cremaster intravital laser injury, the experiments were performed in collaboration with 

Versiti Blood Research Institute Imaging Core, following the procedures as previously 

reported.34,35 Briefly, intravital imaging of platelet thrombus formation in mouse cremaster 

arterioles was performed in the Thrombosis Core of the Versiti Blood Research Institute. Male 

mice were anesthetized with ketamine/dexmedetomidine and the body temperature was 

maintained at 37°C using a thermoregulated heating pad. The cremaster muscle was exposed, 

spread out, and superfused with warmed saline (37°C) suffused with 5% CO2 in N2 balance. 

Alexa Fluor 647-labeled anti-fibrin antibody 59D8 (0.5 mg/kg; Hybridoma Core Laboratory, 

Versiti Blood Research Institute, Milwaukee) and DyLight 488-labeled anti-platelet GPIbβ (0.1 

mg/kg; Emfret Analytics) were injected retro-orbitally. At least 20 min after injection, arteriolar 

wall injury was induced with a laser ablation system (Intelligent Imaging Innovations) using an 

enclosed pulsed laser (532 nm; >5 pules). Laser intensity and duration were adjusted to produce 

an injury visible in the brightfield image. Fluorescence images were captured using a high-speed 

camera (Orca Flash4.0, Hamamatsu). Data were collected for at least 2 min following vessel 

injury. The arteriolar thrombus formation and embolization were monitored and captured. The 

fluorescence intensity of accumulated platelets and fibrin in thrombi and emboli was expressed 

in relative fluorescence units (RFU). In addition to the standard thrombus measurement, we 

assessed embolic events downstream of the thrombus. To do this, we created an embolism mask 

region spanning the vessel's full diameter.  This region was placed so that it was not impacted by 
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the growing thrombus.  Emboli in this region were assessed by labeled platelet aggregates 

passing through this region above the in-vessel background. Emboli were then quantified over 

time as an area under the curve of the fluorescent signal. 

 

Statistical analysis 

Data are presented as the mean ± SD. Statistical comparisons of two experimental groups were 

evaluated using the unpaired Student’s t-test or Mann-Whitney U-test. The one-way ANOVA 

followed by Fisher’s Least Significant Difference (LSD) test was used to determine whether 

there were statistically significant differences among the means of three or more groups. The 

two-way ANOVA followed by Fisher’s LSD test was used for multiple comparisons between 

groups in the primary and re-challenge bleeding tests. The simple linear regression was 

employed to evaluate the correlation between two data sets. Statistical analysis was performed 

using GraphPad Prism 10 (GraphPad Software, La Jolla, CA) and SigmaPlot 14.0 (Systat 

Software, Inc. San Jose, CA). A value of P < 0.05 was considered statistically significant. 

 

Legend for Supplemental Videos 

To assess the bleeding and embolism phenotype in VWFRGES mice, we performed intravital laser 

injury on cremaster arterioles to investigate how RGES-VWF affects clot stability.  

Male mice were anesthetized with a mixture of ketamine (75 mg/kg) and dexmedetomidine (0.5 

mg/kg). The arterioles in the cremaster muscle were exposed. Fluorophore-labeled antibodies 

were injected retro-orbitally to label fibrin and platelets. Fibrin was labeled with an anti-fibrin 

monoclonal antibody conjugated to Alexa Fluor 647, while platelets were labeled with a rat anti-

mouse GPIbβ monoclonal antibody conjugated to DyLight 488. The vascular injury was induced 
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using an enclosed pulsed laser, and the arteriolar thrombus formation and embolization were 

monitored and captured. Representative recorded videos from the intravital laser injury model of 

VWF-RGES and wild-type C57BL/6 mice were presented in the Supplemental Videos. (A). 

Cremaster arteriole Laser injury model_C57BL6-WT. (B). Cremaster arteriole laser injury 

model_VWF-RGES. 
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Supplemental 
Figure 1

Supplemental Figure 1. Assessment of the viability of our assay on the binding of VWF in heat-defibrinated plasma (HDP) samples from humans,
rats, and mice to immobilized recombinant human αIIbβ3 integrin (VWF:αIIbβ3). For the functional VWF:αIIbβ3 binding assay, an anti-human GPIIIa (β3)
monoclonal antibody (AP-3) was coated on a 96-well plate, and recombinant human αIIbβ3 headpiece was captured from a 0.25 µg/ml solution. Pooled platelet-
poor plasma (PPP) from normal humans, rats, and mice, as well as plasma from three VWF-RGES homozygous mice (D1580, D1581, and D1583), were heated
and defibrinated. Serial diluted HDP samples from normal pools, along with HDP plasma from VWFRGES mice, were incubated with the antibody captured αIIbβ3.
Unbound VWF was washed off, and the remaining αIIbβ3-bound VWF was detected. For human samples, biotinylated mouse anti-human VWF AVW15
monoclonal antibody was used for detection. For rat and mouse samples, biotinylated rabbit anti-human VWF polyclonal antibody (Dako), known to cross-react
with mouse and rat VWF, was used for the detection. These results demonstrate that our novel functional VWF:αIIbβ3 binding activity assay is sensitive and
reliable for human and rodent HDP samples.
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gRNA5 5’-AGGTGGTGGCTGGCTCACTG-3’

HDR Template (antisense relative to VWF)
5’-ccctcttctc cttcctccct gtgacccaga cctacacttt tccaggaaga gtgggaTtcg ccGcgGagtg
agccagccac caccttgcaa gcagagggca ggc-3’

VWF Exon 44
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cDNA 7438  GGTTTTTCTTATGTTCTCCACGAAGGCGAGTGCTGTGGAAGGTGCCTGCCCTCTGCTTGC  7497
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

RGES   1     GGTTTTTCTTATGTTCTCCACGAAGGCGAGTGCTGTGGAAGGTGCCTGCCCTCTGCTTGC  60
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cDNA 7498  AAGGTGGTGGCTGGCTCACTGCGGGGCGATTCCCACTCTTCCTGGAAAAGT 7548
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RGES   61    AAGGTGGTGGCTGGCTCACTcCGcGGCGAaTCCCACTCTTCCTGGAAAAGT 111

SacII Glu

Supplemental Figure 2. Establishing the RGES variant VWD (VWFRGES) mouse model using a CRISPR/Cas9 strategy. (A) A
guide RNA (gRNA) and an asymmetric single-stranded oligodeoxynucleotide (ssODN) homology-directed repair template were
designed to introduce three nucleotide changes into the mouse VWF gene near the predicted Cas9 cleavage site. The c.7527T>A
VWF mutation converts the RGDS sequence to the RGES variant found in von Willebrand disease (VWD). The other two changes
are silent mutations: c.7519G>C and c.7521G>C. These modifications eliminate the protospacer adjacent motif (PAM) sequence
required by Cas9 and create a diagnostic Sac II site for genotyping, respectively. (B) The schematic diagram illustrates the
genotyping process through PCR and subsequent digestion with the Sac II restriction enzyme. (C) PCR genotyping. DNA was
purified from peripheral blood leukocytes, and a 783 bp fragment of the mouse VWF gene was amplified. The PCR product was
then digested with SacII and run on a 2% agarose gel. For the wild-type mouse Vwf PCR product, a single uncut fragment of 783
bp was observed, as it does not contain a Sac II restriction enzyme site. In contrast, the mutated RGES mouse VWF gene
produced two fragments, 579 bp and 204 bp, after digestion with Sac II. Thus, the VWF+/+ genotype is indicated by a single 783 bp
band, the VWFRGES/RGES genotype is characterized by the presence of 579 bp and 204 bp bands, and the VWFRGES/+ genotype
presents with all three bands: 783 bp, 579 bp, and 204 bp. H2O was used as a negative control.
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Supplemental Figure 3. Assessment of the functional VWF binding activity to collagen III and IV (VWF:CB3 and VWF:CB4) as well as plasma FVIII
levels in VWF-RGES mice. Plasma samples were collected from mice through tail bleeds for the assays. For VWF:CB binding assay, collagen III or IV was
coated on a 96-well plate at 1 µg/ml, and plasma samples were added to the collagen-coated plate and incubated. Unbound VWF was washed off, and
the remaining collagen-bound VWF was detected using a biotinylated rabbit anti-human VWF polyclonal antibody (Dako), which is known to cross-react with
mouse VWF. Mouse VWF antigen (mVWF:Ag) levels were determined by ELISA assay using anti-mouse VWF monoclonal antibody 344.2 for capture and
biotinylated anti-VWF Dako antibody for detection. To quantify FVIII activity levels in the plasmas, we used a chromogenic assay. Plasma pooled from our wild-
type C57BL/6J colony after heated defibrination was used as the standard. The plasma from wild-type VWF (VWF+/+) and heterozygous VWF+/- littermates
served as parallel controls. (A) VWF:CB3 levels. (B) VWF:CB4 levels. (C) The ratio of VWF:CB3/VWF:Ag. (D) The ratio of VWF:CB4/VWF:Ag. (E) FVIII activity
levels. *P < .05. These results demonstrate that the VWF-RGES variant does not impair the VWF binding to collagen and FVIII expression in mice.
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Supplemental Figure 4. Assessment of the biological hemostatic properties in VWF-RGES mice whole blood by ROTEM analysis. Blood samples were
collected from the vena cava (terminal experiment) using 3.8% sodium citrate as an anticoagulant (vol/vol 1:10) and analyzed by native non-activated ROTEM
analysis. ROTEM standard cups were preloaded with 21 µl of 0.2M CaCl2, then 300 µl of whole blood was added, and clot formation was recorded using the
NATEM measurement until maximum clot firmness reached its peak. VWF+/+ and VWFRGES/+ littermates served as controls. (A) Clot time. (B) Clot formation time.
(C) Maximum clot firmness. (D) α-angle. (E) A10. These data demonstrate that functional hemostatic properties determined by ROTEM in VWFRGES/RGES whole
blood are comparable to VWF+/+ and VWFRGES/+ littermates.
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Supplemental Figure 5. Assessment of the biological hemostatic properties in VWF-RGES mice whole blood. Blood samples were collected from the
vena cava (terminal experiment) using 3.8% sodium citrate as an anticoagulant (vol/vol 1:10) and analyzed by native whole blood thrombin generation assay
(nWB-TGA). Fifteen microliters of whole blood was re-calcified in the presence of a rhodamine-based, thrombin-cleavable, fluorescent substrate and added in
duplicate to filter paper placed within the wells of a black 96-well plate. Change in fluorescence was measured over time and converted to thrombin generation.
Conversions were calculated from a curve generated during a calibration experiment using a thrombin standard. VWF+/+ and VWFRGES/+ mice served as controls.
(A) Lag time. (B) Peak time. (C) Peak thrombin. (D) Thrombin generation rate. (E) Endogenous thrombin potential. These data demonstrate that functional
hemostatic properties determined by nWB-TGA in VWFRGES/RGES whole blood are comparable to VWF+/+ and VWFRGES/+ littermates.
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Supplemental Figure 6. Assessment of the impact of VWF-RGES variant on platelet adhesion to collagen from mice whole blood using the VenaFlux
microfluidic platform. Blood samples were collected from the vena cava (terminal experiment) using 3.8% sodium citrate as an anticoagulant and 20 µg/ml
quinacrine dihydrochloride to stain platelets and infused into a Venaflux chip coated with collagen III under a shear rate of 67.5 dyn/cm. Images were analyzed at
the end of the study period. Platelet adhesion was measured by counting the number of platelet aggregates per image (at ×10 original magnification). (A) The
percentage of platelet coverage on the collagen-coated chip from FibγΔ5/γΔ5VWFRGES/RGES and Fib-/-VWFRGES/RGES mice. Fib-/-VWF-/-, Fib-/-, and C57BL/6 wild-type
(WT) mice were used as controls. (B) The percentage of platelet coverage on the collagen-coated chip from WT mouse whole blood treated with anti-GPIIb/IIIa
antibody, Leo.H4, which is known to block binding to fibrinogen. WT with IgG or saline, Fib-/-, and VWF-/- were used as controls. (C-D) Representative images.
These data demonstrate that platelets from mice with the VWF-RGES variant can still effectively adhere to collagen as assessed by Venaflux.




