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Factor VIII (FVIII) is a crucial coagulation cofactor and mutations in F8 gene lead to hemophilia A 

(HA). FVIII reduced activity or absence results in bleeding episodes, which can occur either 

spontaneously or secondary to trauma.1 To date, there is no definitive cure for HA. The standard 

therapy involves prophylaxis either with replacement products, as recombinant human FVIII 

(rhFVIII), or non-substitutive treatment as a gold standard for the severe cases to prevent bleeding 

events.2 Besides general bleeding complications, HA patients have been recently reported to have 

an attenuated microvascular endothelial functionality and an altered plasmatic collagen level, 

suggesting a dysfunction in endothelial cells (ECs)3,4. Endothelial dysfunction in these patients is 

evidenced by decreased flow-mediated dilation (FMD) and reduced hyperemic LSE (VTI) 

compared to healthy controls.5,6 Furthermore, studies involving FVIII-deficient mice have revealed 

substantial alterations in joint vascular remodeling and increased synovial vascular permeability 

following hemarthrosis induction7–9. This suggests a non-physiological angiogenic response that 

may exacerbate the severity of the bleeding episodes and the vulnerability of the vascular system in 

FVIII absence. Overall, these findings suggest that hemorrhagic events in HA patients might result 

not only from impaired clotting but also from vascular abnormalities, indicating the development of 

an endothelial dysfunction in these patients. Extensive research has established that ECs are a 

primary source of FVIII, particularly liver sinusoidal ECs (LSECs)10 while the specific role of 

FVIII in EC physiology remains poorly described. Therefore, we investigated the role of FVIII in 

EC function using blood outgrowth endothelial cells (BOECs), an optimal model for studying EC 

biology and for the development of therapeutic cell and gene therapy strategies.11 In particular, 

BOECs obtained from severe HA patients (HA-BOECs) displayed defective endothelial 

functionality, which was reversed by FVIII treatment. Consistent with this, FVIII was also in vivo 

required for proper angiogenesis and preservation of vessel integrity in a HA mouse model. 

Mechanistically, we found that FVIII induces an EC signaling activating the focal adhesion kinase 

(FAK)/ SRC proto-oncogene (Src) pathway regulating the expression of genes related to the 



basement membrane and the extracellular matrix (ECM). Overall, these data identify FVIII as a 

player in the control of vessel stability.  

First, we demonstrated that, when cultured on Matrigel®, HA-BOECs formed a sparse and 

incomplete vascular network compared to BOECs derived from healthy donors (C-BOECs) that 

developed a complete and stable vascular network (Figure 1A). The functional impairment of HA-

BOECs was also evident in migration (Figure 1A) and permeability (Figure 1A) assays. Notably, 

HA-BOECs transduced with a lentiviral vector (LV) carrying the F8 transgene (LV-FVIII) (LV-

FVIII HA-BOECs) showed a significantly improved tubule network formation, migration, and 

permeability, akin to the results seen in C-BOECs (Figure 1A). To determine whether acute 

treatment of BOECs with rhFVIII would also improve some EC functions, we challenged both C-

BOECs and HA-BOECs with several doses of rhFVIII (5 IU/ml, 1 IU/ml, 0.5 IU/ml, 0.2 IU/ml and 

0.1 IU/ml). Remarkably, while HA-BOECs evidenced marked improvements in tubule formation, 

migration, and permeability starting from a rhFVIII concentration of 0.2 IU/ml, C-BOECs showed 

no further increase in functionality following rhFVIII treatment (Figure S1A-D), suggesting that the 

endogenous FVIII secretion by BOECs themselves is sufficient to guarantee their activity. 

Therefore, we hypothesized that FVIII could trigger a signaling pathway in ECs which modulates 

angiogenesis, their migration and permeability. Indeed, we found that rhFVIII induced the 

phosphorylation of FAK and Src along with the downstream targets AKT, mTOR, and p38, but not 

ERK (Figure 1B and C). This signaling cascade is widely recognized to control EC function upon 

several stimuli. However, the lack of Vascular Endothelial Growth Factor Receptor 2 (VEGFR2) 

and ERK phosphorylation upon rhFVIII stimulation (Figure 1D) suggests that FVIII induces a 

different pathway compared to the classical one triggered by VEGF. Moreover, by comparing HA- 

versus C-BOECs, it was evident that the above-mentioned signaling pathway is activated in 

untreated C-BOECs (Figure S1E), suggesting that FVIII can act as an autocrine factor. 

To confirm that FVIII controls EC functions through FAK activation, we performed tubulogenesis, 

migration, and permeability assays on HA-BOECs treated first with Defactinib, an inhibitor of FAK 



(FAKi), and then exposed to rhFVIII. We observed that FAKi treatment significantly disrupted the 

FVIII-dependent response of HA-BOECs (Figure 1E). When transferred in vivo in an 

immunodeficient mouse model of HA, NOD-scid IL2Rgnull (NSG) (NSG-HA), C-BOECs 

expressing green fluorescent protein (GFP) and embedded in Matrigel® plugs, formed well-

organized vascular structures while HA-BOECs exhibited a significant deficiency in vessel 

formation (Figure 2A). This impairment was effectively rescued by either transducing HA-BOECs 

with LV-FVIII or supplementing rhFVIII into the Matrigel® plugs (Figure 2A). Vessel density and 

diameter quantification confirmed that both LV-FVIII transduction and rhFVIII treatment markedly 

improved the ability of HA-BOECs to form well-organized vessels in Matrigel® plugs implanted in 

HA mice (Figure 2B).  

To further investigate in vivo the role of FVIII in angiogenesis, we assessed the vessel formation 

potential of murine ECs in adult NSG versus (vs) NSG-HA mice implanted intradermally with 

Matrigel® plugs. In NSG mice, ECs, identified by the murine CD31 expression, built a well-

organized vessel network, stabilized by alpha Smooth Muscle Actin (αSMA) pericytes (Figure 2C). 

Conversely, NSG-HA ECs formed smaller and more disorganized vessels. The injection of NSG-

HA mice with either 5x108 Transduction Units/mouse of LV-FVIII or 2 IU of rhFVIII (every two 

days) promoted the formation of larger and more stable vessels (Figure 2C). The quantification of 

their density and diameter further indicated that FVIII contributes to in vivo angiogenesis in FVIII-

deficient mice (Figure 2D). 

Vessel permeability was in vivo evaluated by intravenous injection of Evans blue, an albumin-

binding dye, into NSG vs NSG-HA mice. Under physiological conditions the endothelium is 

impermeable to albumin, restricting Evans blue within the blood vessels, while increased EC 

permeability of NSG-HA mice was demonstrated by Evans blue extravasation into the interstitial 

tissue (Figure 2E). Intriguingly, both LV-FVIII and rhFVIII (4 IU every two days for 20 days) 

showed a marked reduction in dye extravasation (Figure 2E). Taken together, these results indicate 

that FVIII plays a crucial role in angiogenesis and in vessel integrity maintenance. 



To investigate the impact of FVIII on the EC transcriptome, we performed RNAseq comparing HA- 

to C-BOECs, and LV-FVIII HA to HA-BOECs (Figure 3A). The volcano plot revealed that 215 

genes were upregulated and 155 genes downmodulated in HA- vs C-BOECs (Figure 3B), including 

among the latter predominantly genes involved in ECM composition, such as collagen4a1 

(COL4A1), nidogen2 (NID2), fibulin1 (FBN1), and peroxidasin (PXDN). Importantly, the 

expression level of most of these genes was significantly restored when FVIII was reintroduced into 

HA-BOECs (Figure 3A and C). Supporting our in vitro and in vivo findings, gene set enrichment 

analysis (GSEA) and gene ontology (GO) process analysis of differentially expressed genes 

(DEGs), identified pathways corresponding to vascular development, cell migration, regulation of 

cell adhesion, extracellular matrix organization, and integrin cell surface interactions. These 

pathways were downregulated in HA- vs C-BOECs and rescued by LV-FVIII transduction (Figure 

S2 A-B). 

Finally, to gain deeper mechanistic insights of FVIII role in ECs we focused on NID2, a 

glycoprotein critical for endothelial basement membrane stability, since it was one of the most 

significantly downregulated gene in HA- vs C-BOECs and rescued by LV-mediated transduction of 

FVIII (Figure 3D-E). Importantly, FAK inhibition in ECs treated with rhFVIII prevented FVIII-

induced increase of NID2 (Figure 3D right panel). We performed a complementation assay by 

ectopically expressing NID2 in HA-BOECs (Figure S3A), which led to the formation of stable 

tubule networks in Matrigel®, enhanced their migration capabilities and, remarkably, restored 

barrier integrity to levels comparable to those seen in C-BOECs (Figure S3B). NID2 knockdown by 

shRNA in C-BOECs (Figure S3C) significantly impaired EC tubulogenesis, migration and 

increased EC permeability (Figure S3D). Treatment with rhFVIII failed to restore the impaired 

functions in these NID2-deficient ECs (Figure S3D), confirming that NID2 is required for FVIII-

mediated regulation of fundamental EC activity. 

Taken together, our findings indicate that BOECs from HA patients own an impaired endothelial 

functionality, which is compensated by FVIII treatment.  



One of the main FVIII partner in coagulation is von Willebrand factor (VWF), reported to exert 

both pro and anti-angiogenic effects. Indeed, reduced VWF expression in ECs increase their 

migration, proliferation, and angiogenesis in vitro. In a similar way, mice lacking VWF display an 

elevated vessel formation and a large vascular network in the ear.12  Although its mechanism of 

action in regulating vessel formation is yet not fully understood, VWF has been suggested to bind 

and recruit several angiogenic growth factors to the cell membrane thanks to its heparin binding 

domain.13 Interestingly, ECs lacking FVIII display the opposite behavior showing an impaired 

functionality. However, the mechanism of FVIII/VWF regulation in ECs biology requires further 

investigation. 

Through the activation of the FAK/Src pathway, FVIII regulates the expression of genes related to 

the ECM structure, which is known to play a critical role in maintaining the integrity of the blood 

vessel structure, regulating EC migration and angiogenesis, and the formation of new blood 

vessels.14,15 The link found here between FVIII and regulation of ECM genes agrees with the recent 

clinical findings reporting the reduction of plasmatic collagen level during hemarthrosis8 and the 

elevated plasma levels of collagen XVIII in HA patients correlating with higher annual bleeding 

rates.4 This evidence from the literature and our findings support the hypothesis that HA ECs 

exhibit significant deficit in ECM components , which can be mitigated by FVIII treatment. 

Moreover, it has been previously shown that NID2 is crucial for endothelial basement membrane 

integrity, largely due to its interaction with collagen IV, laminins, and perlecan. Recent studies have 

further identified the role of NID2 in regulating the EC phenotype, revealing its significant impact 

on ECM organization.16,17 Thus, the observed reduction in NID2 expression in ECs isolated from 

severe HA patients may contribute to ECM impairment. Our results suggest that FVIII replacement 

therapy is not only fundamental to treat coagulation problems, but it might be helpful in maintaining 

the vascular integrity of HA patients by targeting several genes, such as NID2, involved in the ECM 

stability. 



From a clinical standpoint, these findings suggest that FVIII replacement therapy for HA patients 

could offer benefits that go beyond the bleeding prevention, such as preservation of vascular health 

and resilience. This new perspective on FVIII functions paves the way for future research aimed at 

developing more multidisciplinary approaches for treating HA, targeting both coagulation 

deficiencies and vascular stability. 
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Figure Legend 

Figure 1. Factor VIII (FVIII) restores the defective functionality of hemophilia A Blood Outgrowth 
Endothelial Cells (HA-BOECs) through focal adhesion kinase (FAK)/ SRC proto-oncogene (Src) 
pathway involvement. A) Tubulogenic assay. Quantitative analysis of the number of nodes, junctions, 
branches, and total length of tubule networks using control (C)-BOECs (n=4), HA-BOECs (n=4), or HA-
BOECs transduced with a lentiviral vector (LV) carrying the F8 transgene (LV-FVIII HA-BOECs) (n=4). 
5x104 BOECs were placed on top of the Matrigel® and incubated overnight. ImageJ Angiogenesis software 
was used to quantify the number of nodes, junctions, branches, and total length of acquired images. 
Migration assay. Indirect measurement of cell migration through crystal violet staining elution of BOECs. 
BOECs were plated into the upper compartment of 8-μm pore size Transwell at a density of 105 cells per 
well in serum-free medium, while the lower compartment was filled with complete medium and incubated 
overnight. Migrated cells were stained with crystal violet that was eluted with acetic acid and quantified 
using Victor Spectrophotometer at 590 nm. Permeability assay. Permeability was measured by the 
extravasation of FITC-dextran across a monolayer of BOECs (8x104

�cells/well) cultured on 0.1% gelatin 
coated Transwell (3�μm pore) until confluence was reached. At the end of the culture, 5 μg/ml of FITC-
conjugated 40-kDa dextran was added to the upper chamber and the fluorescence of the lower chamber was 
measured in the medium using Victor Spectrophotometer (490�nm (excitation)/520�nm (emission)). 
Fluorescence readings were normalized to dextran permeability in Transwell inserts without cells. B) 
Western blot analysis of whole cell lysate (WCL) from HA-BOECs treated for 15 min with or without 1 
IU/ml of B-domain-deleted rhFVIII and stained with antibodies against pFAK, total FAK, pSrc, total Src, 
pAKT, total AKT, pmTOR, total mTOR, pp38, total p38, pERK, and total ERK. Tubulin was used as a 
loading control. C) Quantification of increased phosphorylation of FAK, Src, AKT, mTOR, and p38 
expressed as fold change relative to untreated control. D) Western blot analysis of WCL from HA-BOECs 
incubated for 15 min in the presence or absence of rhFVIII (1 IU/ml) or rhVEGF (50 ng/ml) and stained with 
antibody against phosphor Vascular Endothelial Growth Factor Receptor 2 (VEGFR2) and pERK. Tubulin 
was used as a loading control. E) Quantitative analysis of the number of nodes, junctions, branches, and total 
length of tubule networks performed on untreated or 1 μM FAK inhibitor (FAKi)-treated HA-BOECs. All 
cells were incubated in the presence or absence of 1 IU/mL of B-domain-deleted rhFVIII overnight. Indirect 
measurement of cell migration by elution of crystal violet staining in HA-BOECs. Permeability assay results 
calculated on the extravasation of FITC-dextran through an intact monolayer of BOECs. Data in A, and E 
are expressed as mean ± SD. Statistical analysis was performed by one-way ANOVA test (****p < 0.0001; 
***p < 0.001; **p < 0.01; *p < 0.05). 

 

Figure 2. Factor VIII (FVIII) boosts the in vivo angiogenic potential of endothelial cells and reduces 
the impaired vessel permeability in hemophilia A (HA) mice. A) Immunofluorescence analysis conducted 
on Matrigel® plugs to detect GFP+ control (C-) blood outgrowth endothelial cells (BOECs), hemophilia A 
(HA-BOECs), HA-BOECs transduced with a lentiviral vector (LV) carrying the F8 transgene (LV-FVIII 
HA-BOECs) and HA-BOECs treated with B-domain-deleted rhFVIII. These were assessed for vessel 
formation within Matrigel® plugs transferred intradermally in NOD-scid IL2Rgnull (NSG) (NSG-HA) mice 
(9 animals for each condition). Matrigel® plugs with cells were prepared by re-suspending 2x106 BOECs in 
Matrigel®. The mix was implanted intradermally in 8-week-old NSG or NSG-HA mice. For FVIII 
stimulation, 3 IU/ml of B-domain-deleted rhFVIII was added to Matrigel® and 2 IU of rhFVIII were injected 
within the Matrigel® plug every 2 days. After 10 days, the plugs were removed, fixed, and embedded in 
Killik OCT for histological analysis. B) Quantification of vessel density in the transplanted plugs and 
measurement of vessel diameter of samples described in A. C) Immunofluorescence staining showing 
murine CD31 (red) and αSMA (green) on vessels formed within Matrigel® plug harvested from 8 week old 
NSG mice (n=6), NSG-HA mice (n=6), NSG-HA mice injected with LV-FVIII (n=3), and NSG-HA mice 
treated in situ with rhFVIII (n=6). Scale bar = 100 μm. For FVIII stimulation, 3 IU/ml of B-domain-deleted 
rhFVIII was added to Matrigel® and 2 IU of rhFVIII were injected within the Matrigel® plug every 2 days. 
After 10 days, the plugs were removed, fixed, and embedded in Killik OCT for histological analysis. D) 
Vessel density quantification in Matrigel® plugs and measurement of vessel diameter in Matrigel® plugs of 
the samples described in C. E) Representative images showcasing Evans blue dye extravasation in the 
interstitial tissue of 8-week-old NSG, NSG-HA mice, NSG-HA mice injected with LV- FVIII and NSG-HA 



treated with rhFVIII. The total number of animals used for each condition was 6 except for NSG-HA mice 
injected with LV- FVIII, where 4 mice were used. For FVIII delivery, 4 IU/mice of B-domain deleted 
rhFVIII were tail vein injected every 2 days for 20 days. NSG-HA mice were also tail vein injected with 
5x108 transducing unit (TU)/ mouse of LV-FVIII. At the end of the experiment, Evans Blue solution was 
injected into the tail vein. After 15 min, mice were killed, and the extravasation was visualized in the 
interstitial space under the skin of the mice. Data in B and D are expressed as mean ± SD. Each dot 
represents the quantification of 1 image. Scale bar=100µm or 50µm. Statistical analysis was performed by 
one-way ANOVA test (****p < 0.0001). Animal studies were approved by the Animal Care and Use 
Committee at UPO (Italian Health Ministry Authorization nos. 492/2016-PR and DBO64.5). 

 
 
Figure 3. Factor VIII (FVIII) regulates the expression of genes related to extracellular matrix such as 
nidogen 2 (NID2). A) Heatmap showing the expression pattern of genes modulated by FVIII. Upper 
panel showing upregulated genes in HA-BOECs vs C-BOECs and rescued in LV-FVIII HA-BOECs and vice 
versa in the lower panel. B -C) Volcano plot showing differentially expressed genes (DEGs) in hemophilia A 
(HA-) versus (vs) control (C-) blood outgrowth endothelial cells (BOECs) (A) and HA-BOECs transduced 
with a lentiviral vector (LV) carrying the F8 transgene (LV-FVIII HA-BOECs) vs HA-BOECs (B). Genes 
are classified as up-regulated if they have a log fold change > 1 and p-value < 0.01, and as down-regulated if 
they have a log fold change < -1 and p-value < 0.01. D) Left panel: Western blot analysis of NID2 
expression levels in C-BOECs (n=4), HA-BOECs (n=3), and LV-FVIII HA-BOECs (n=3). An anti-vinculin 
antibody was used to confirm equal loading. Right panel: Western blot analysis of NID2 expression in HA-
BOECs treated or not with B-domain-deleted rhFVIII in the presence or absence of 1 μM Defactinib (FAK 
inihibitor) for 48 h. An anti-tubulin antibody was used to confirm equal loading. E) Genome browser view 
showing the average RNAseq signal profile of the NID2 gene in C-BOECs (n=4), HA-BOECs (n=3), and 
LV-FVIII HA-BOECs (n=3). RNAseq was performed in the Illumina sequencer NextSeq 500. Sequencing 
reads were aligned to human reference genome (version GRCh38.p13) using STAR v2.7.7a0 5 (with 
parameters –outFilterMismatchNmax 999 –outFilterMismatchNoverLmax 0.04) and providing a list of 
known splice sites extracted from GENCODE comprehensive annotation (version 32). Expression 
counts were next analyzed using the edgeR package.  
 









Supplementary figures 

 

 

 
 

Supplementary Figure 1. Acute treatment of HA-BOECs with FVIII enhances EC functionality. A) 

Representative image showing the result of the tubulogenic assay on C- (n=3) and HA-BOECs (n=3) treated 

with 5, 1, 0.5, 0.2 and 0.1 IU/ml of B-domain-deleted rhFVIII. 5x104 BOECs in culture medium with or without 

rhFVIII, were placed on top of the Matrigel® and incubated overnight. Scale bar = 500 µm. B) Quantitative 

analysis of the number of nodes, junctions, branches, and total length of tubule networks of cells described in 

A using ImageJ Angiogenesis software. C) Indirect measurement of cell migration through crystal violet 



staining elution of cells described in A. BOECs were plated into the upper compartment of 8-μm pore size 

Transwell at a density of 105 cells in serum-free medium with or without B-domain-deleted rhFVIII, while the 

lower compartment was filled with complete medium and incubated overnight. After incubation, migrated 

cells were stained with crystal violet that was eluted with acetic acid and quantified using Victor 

Spectrophotometer at 590 nm. D) Quantification of permeability based on the extravasation of FITC-dextran 

through an intact monolayer of cells described in A. Permeability was measured across a monolayer of BOECs 

(8x104 cells/well) cultured on 0.1% gelatin coated Transwell (3 μm pore) with or without B-domain-deleted 

rhFVIII that was added every day for 1 week. At the end of the culture, 5 μg/ml of FITC-conjugated 40-kDa 

dextran was added to the upper chamber and the fluorescence of the lower chamber was measured in the 

medium using Victor Spectrophotometer (490 nm excitation/520 nm emission). Fluorescence readings were 

normalized to dextran permeability in transwell inserts without cells. E) Western blot analysis of WCL from 

HA- and C-BOECs treated for 15 min with or without 1 IU/ml of B-domain-deleted rhFVIII and stained with 

antibodies against pFAK, total FAK, pSrc, total Src, pAKT, total AKT, pmTOR, total mTOR, pp38, total p38. 

Tubulin was used as a loading control. Data in B, C and, D are expressed as mean ± SD. All experiments were 

performed once for each subject. Statistical analysis was performed by one-way ANOVA test (****p < 0.0001; 

***p < 0.001; **p < 0.01; *p < 0.05). 

  



 

 

 
 

Supplementary Figure 2. GSEA and Gene Ontology analysis of FVIII-modulated genes. A) Gene set 

enrichment analysis (GSEA) plots depicting pathways that are downregulated in HA vs C-BOECs and rescued 

in LV-FVIII HA vs HA-BOECs. Key pathways include vascular development, cell migration, regulation of 

cell adhesion, extracellular matrix (ECM) organization and integrin cell surface interactions. Genes were 

considered as significantly differentially expressed (DEGs) when having |logFC| >1 and raw p value < 0.01 in 



each reported comparison, as advised by SEQC consortium After the identification of a dataset of differentially 

expressed genes (DEGs), Enrichr online tool was used to identify pathways and gene ontology (GO) terms 

enriched using DEGs as input. A term is defined as significantly enriched if the reported adjusted p value is < 

0.01. Gene set enrichment analysis (GSEA) was performed using a Broad Institute java package version 3.0 

(classic mode) and MSigDB. B) On the left panel, the heatmap shows the top commonly enriched gene 

ontology (GO) process terms among the differentially expressed genes (DEGs) identified by RNAseq. These 

DEGs are compared across two categories: “Down in HA vs Healthy” and “Up in HA LV-FVIII vs HA”. 

Hierarchical clustering was applied using the log10-adjusted p-values from the enrichment analysis. On the 

right panel, the STRING protein-protein interaction (PPI) network illustrates the interactions among these 

DEGs. Nodes within the network are color-coded to correspond with the commonly enriched GO annotations 

highlighted on the right.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Supplementary Figure 3. NID2 expression regulates in vitro ECs activity. A) Western blot comparison of 

NID2 levels in LV-NID2 HA-BOECs vs HA-BOECs, with LV.PuroR HA-BOECs and C-BOECs used as 

controls. B) Quantification of number of nodes, junctions, branches, and total tubule network length in HA-

BOECs and LV-PuroR, LV-NID2, and LV-FVIII HA-BOECs. LV-PuroR was used as control for LV 

transduction. Indirect measurement of cell migration in the BOEC groups through crystal violet staining 

elution. Permeability assay results, based on the extravasation of FITC-dextran through an intact monolayer in 

the BOEC groups, as described in B. C) Western blot analysis of NID2 expression in shNID2 C-BOECs 

compared to non-transduced or shScramble-transduced C-BOECs. D) Quantification of number of nodes, 

junctions, branches, and total tubule network length in shScramble C-BOECs and shNID2 C-BOECs, with or 



without 1 IU/ml rhFVIII. Indirect cell migration assay results by crystal violet staining elution in the BOEC 

groups, as described in B. Permeability assay results, based on the extravasation of FITC-dextran through an 

intact monolayer in the BOEC groups, as described in B. Data in B and D are expressed as mean ± SD. All the 

experiments were replicated three or four times. Statistical analysis was performed by one-way ANOVA test 

(****p < 0.0001; ***p < 0.001 **p < 0.01; *p < 0.05). 




