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Supplementary Figure 1. Confirmation of endothelial phenotype in chicken and duck cells. Endothelial cells 
isolated from the aortic arches of chickens and ducks were used for a series of characterisation tests to confirm the 
endothelial phenotype. Low Density Lipoprotein (LDL): Chicken and duck endothelial cells were incubated with 
0.33µg/ml FITC-AcLDL for 4 hours at 40 oC and the cells were quantified using FACS analysis. Representative 
overlay FACS plots are shown and the percentage of AcLDL+ cells are indicated. von Willibrand Factor (vWF): Ex-
pression of vWBF in aortic endothelial cells (AECs) and peripheral blood mononuclear cells (PBMCs). Tube for-
mation: Avian cells were left to incubate at 40◦C 5% CO2 for 4 hours in wells coated with 50µl of solidified Cultrex® 
Basement Membrane ExtractType 2 (Trevigen, US). Tube formation is indicated. CD45 expression: Expression of 
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vWBF in aortic endothelial cells (AECs) and peripheral blood mononuclear cells (PBMCs). The percentage of 
CD45+ positive cells in chicken samples was then assessed by flow cytometry. Representative FACS plots are 
shown and the percentage 

 

 

 

 

 

 
Supplementary Figure 2: MDCKs do not form tubes in a tube-forming assay. A representative image 
of MDCK cells that were left to incubate at 37◦C 5% CO2 for 4 hours in wells coated with 50µl of 
solidified Cultrex® Basement Membrane ExtractType 2 (Trevigen, US). 

 
Supplementary Figure 3: LDL uptake by human epithelial cell and endothelial cells. Cells were 
incubated with 0.33µg/ml FITC-AcLDL for 4 hours and quantified using FACS analysis. Representative 
overlay FACS plots are shown.  
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Supplementary Figure 4: Chicken and duck endothelial cells  are infected with HPAIV in vitro. 
Representative images are shown for duck and chicken endothelial cells stained for influenza virus 
nuclear  protein (green) and DAPI (blue). 
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Supplementary Figure 5: Significant enrichment of cytokine-cytokine receptor interaction pathways in chicken endothelial cells following infection with 
HPAIV H5N1. Upregulated genes (relative to uninfected cells) are shown in red whilst downregulated genes (relative to uninfected cells) are shown in blue. 
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Supplementary Figure 6: Significant enrichment of  cytokine-cytokine receptor interaction pathways in duck endothelial cells following infection with 
HPAIV H5N1. Upregulated genes (relative to uninfected cells) are shown in red whilst downregulated genes (relative to uninfected cells) are shown in blue. 
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Supplementary Table 1: Primers used in this study 
Gene Species Sequence 
vWBF Chicken 5’-GCCAATGACTTCATG-3’ 

5’-GCCACAGTCATTGGTG-3’ 
 Duck 5’-ACCACATGTTAGTGAGGAAC-3’ 

5’- CTTGGTAGGGTATGCTTCTC-3’ 
CD45 Chicken 5’- CAACATCCTTGCACAACACC-3’ 

5’-CTCTTCCCATCTTCCAGCAG-3’ 
 Duck 5’-ATTGCCAGTATCTACCCTGGC-3’ 

5’-TGTTGAGCTTTCTGTTCCCT-3’ 
GAPDH Chicken 5’-GGTGCTAAGCGTGTTATCATCTCA-3’ 

5’-CATGGTTGACACCCATCACAA-3’ 
 Duck 5’- GCCTCTTGCACCACCAACT-3’ 

5’-GGCATGGACAGTGGTCATAA-3’ 
IL6 Chicken 5’-GCGAGAACAGCATGGAGATG-3’ 

5’-GTAGGTCTGAAAGGCGAACAG-3’ 
 Duck 5’-GCAACGACGATAAGGCAGATG-3’ 

5’-TCTTATCCGATTTCAGCTTTGTGA-3’ 
IL8 Chicken 5’-CTGCGGTGCCAGTGCATTAG-3’ 

5’-AGCACACCTCTCTTCCATCC-3’ 
 Duck 5’-AGGACAACAGAGAGGTGTGCTTG-3’ 

5’-GCCTTTACGATCCGCTGTACC-3’ 
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