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Backaround

The anti-hemophilic coagulation factor FVIII is synthesized in the liver sinusoidal endothelium and co-stored together with von Willebrand Factor (VWF) in Welbel-
Palade bodies of endothelial cells. While VWF Is recognized as the carrier molecule of FVIII in plasma, stabilizing FVIII activity by preventing proteolytic
degradation!, the possible impact of F8-deficiency on VWF plasma levels is unresolved. The F8-deficient mouse model is a useful tool to study hemophilia A,
avoiding the confounding variables deriving from the heterogeneity of the disease. Therefore, we used a hemophilia A mouse model with disrupted exon 16 of the
F8 gene?, which we back-crossed onto a pure C57BL/6J genetic background. In addition to the hemostatic, bleeding, and coagulation characteristics, we analyzed
littermates from heterozygous breedings for their hepatic endothelial VWF content, VWF plasma levels, VWF multimer size and quantified the expression of the
VWF modifier gene, CMP-N-acetylneuraminate-beta-galactosamide-alpha-2,3-sialyltransferase 4 (ST3GAL4).
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Results
N | Bleeding phenotype of the F8-deficient mice
a. joint bleeding b. C. clotting time d. clot formation time
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a. Patella diameter before and 24h after joint bleeding induction to the right knee of C57BL/6J and F87 with the left knee as a control (n=7,6). b. Representative rotational thromboelastometry (ROTEM) graphs of a C57BL/6J and a F8/ whole blood, illustrating
clotting time (green), clotting formation time (pink) and clot firmness (blue). c. Clotting times and d. clot formation times of C57BL/6J, F8/ and F8* blood samples reconstituted with 2.5 IlU/ml of human recombinant FVIII (n=3). All data were expressed as means *
SEM. Statistical comparisons were performed using the Student’s t-test, the one-way ANOVA or two-way ANOVA * p< 0.05, ** p<0.01, ***p<0.001.

Impaired thrombin generation of platelets in F8-deficient plasma
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a, b and c. Representative thrombograms of a F8*Y vs a F87"Y mouse. Thrombin generation in a. unstimulated platelet rich plasma (PRP), b. PRP induced by 1 pM tissue factor (TF) and c. in PRP induced by 0.1 IU/ml thrombin respectively. d. Thrombin peak in
unstimulated PRP (n=5,2), PRP plus 1 pM TF (n=5,2) and thrombin stimulated PRP (0.1 IU/ml) (n=5,2), e. Endogenous thrombin potential in ustimulated PRP (n=5,2), PRP triggered by 1 pM TF (n=5,2), and thrombin-stimulated platelets in PRP (0.1 IU/ml) (n=5,3)
analyzed by calibrated automated thrombography of F8*Y vs F87Y mice . All data were expressed as means + SEM. Statistical comparisons were performed using the Student’s t-test, * p< 0.05, p<0.01, ***p<0.001..

F8-deficient mice show signs of inflammation in the liver and increased hepatic endothelial VWF content
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a. and b. FVIII (n=5,4) and VWF (n=6,7) hepatic transcript levels of F8*Y vs F8# mice. c. Representative hepatic tissue sections of WT vs F8# mice stained with anti-human VWF antibody magnified 10x and 40x. d. Visual scoring of the stained hepatic tissue
sections (n=7,6). e. and f. CD45 (n=7) and TNFa (n=6,7) hepatic transcript levels of F8*Y vs F8/ mice. All data were expressed as means + SEM. Statistical comparisons were performed using the Student’s t-test, * p< 0,05, ** p<0,01, ***p<0,001.

VWEF plasma levels are elevated in F8-deficient C57BL/6J mice

a. VWF ELISA b. ADAMTS13 ELISA C. d. VWF ELISA e. N ST3GAL4
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a. VWF antigen levels in plasma of F8*Y vs F8" mice (n=9). b. ADAMTS13 plasma levels of F8*Y vs F8¥ mice (n=7). c. VWF multimers of WT vs F8Y mice (n=5). d.. VWF plasma levels of WT, F8% injected with vehicle or with 50 mlU/g human recombinant FVIII
(n=11,10,12). e. ST3Gal4 hepatic transcript levels of WT, F8% and F8Y mice injected with 50 mlU/g human recombinant FVIII (n=8,7,3). All data were expressed as means + SEM. Statistical comparisons were performed using the Student’s t-test, or one-way

ANOVA * p< 0,05, ** p<0,01.

Conclusion

F8/Y mice on the C57BL/6J background show the expected bleeding phenotype, but also an increased VWF expression in the liver endothelium together with
Increased VWF plasma levels and hepatic inflammation. This increase could potentially be explained by the increased hepatic ST3Gal4 expression. Reconstituition
of human recombinant FVIII rescues the bleedind phenotype as well as the increased VWF plasma levels and reduces the hepatic ST3Gal4 transcript levels.
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