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Table S1. Primers and probes used in this study. 

Target Sequence (5'-3') Ref 

YFV-17D 
YFV_Fw: TACAACATGATGGGAAAGAGAGAGAARAA 

YFV_Rev: GTGTCCCAKCCRGCTGTGTCATC 
Probe_YFV: FAM-TCAGAGACCTGGCTGCAATGGATGGT-TAMRA 

[80] 

WNV 
WNV_Fw: TCAGCGATCTCTCCACCAAAG 
WNV_Rev: GGGTCAGCACGTTTGTCATTG 

Probe: FAM-TGCCCGACCATGGGAGAAGCTC-TAMRA 
[81] 

USUV 
USUV_Fw: CGTTCTCGACTTTGACTA 

USUV_Rev: GCTAGTAGTAGTTCTTATGGA 
Probe_WNV: FAM-ACCGTCACAATCACTGAAGCAT-BHQ1 

[34] 

LGTV 
LGTV_Fw: TACAACATGATGGGAAAGAGAGAGAARAA 

LGTV_Rev: GTGTCCCAKCCRGCTGTGTCATC 
Probe_LGTV: FAM-TGAAAAAACTGGCTTCCTTGAGTGGT-BHQ1 

[80] 

β-actin 
ACTB_Fw: CAGCACAATGAAGATCAAGATCATC 

ACTB_Rev: CGGACTCATCGTACTCCTGCTT 
Probe_ACTB: VIC-TCGCTGTCCACCTTCCAGCAGATGT-TAMRA 

[82] 

Figure S1. Determination of cell viability and cell adhesion to vitronectin for 
mouse embryonic fibroblast (MEF) wild-type (WT) and MEF-αVβ3-/- cells. (a) 
Cells were seeded at concentrations of 103  to 106 cells per well and incubated 
for 4 hours at 37° C with tetrazolium reagent. Optical densities were measured 
at 490 nm. Two independent experiments were performed each in duplicate. 
(b) Plates were coated with 1 µg/ml of recombinant mouse vitronectin (VTN) 
overnight. The day after, plates were blocked with 1% bovine serum albumin 
(BSA) and MEF-WT and MEF-αVβ3-/- cells were seeded and incubated at 37°C 
with 5% carbon dioxide (CO2) for 30 minutes. Plates were washed to remove 
unbound cells. Attached cells were fixed with 3% paraformaldehyde (PFA) and 
stained with 1% crystal violet. Dye was extracted with citrate-ethanol buffer 
and optical density was measured at 550 nm. Vero 76 cells and BSA coated 
wells were used as controls for the assay. Two independent experiments were 
performed in triplicate each. Bars represent the mean values and error bars 
represent the standard deviation (means ± standard deviation). 
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Figure S2. Integrin expression patterns in Chinese hamster ovary (CHO) cells. 
Cells were analyzed by flow cytometry (a) and laser scanning confocal 
microscopy (b). In (a), cells were incubated with anti-integrin subunit-specific 
antibodies followed by incubation with secondary antibodies labelled with 
Alexa 647 (red histograms) or Alexa 488 (green histograms). Cell controls 
correspond to untreated cells. Histograms represent the mean fluorescence 
intensity (MFI – x-axis) and the cell counts (y-axis). In (b), cells were cultivated 
on coverslips and stained with integrin subunit-specific antibodies followed by 
incubation with secondary antibodies labelled with Cy3 (red) or Alexa 488 
(green). Nuclei were stained with 4',6-diamidino-2-phenylindole (DAPI). Scale 
bar: 10 µm. 
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Figure S3. Flavivirus binding to the cell surface of Vero 76 cells. Cells were 
inoculated with yellow fever virus strain 17D (YFV-17D), West Nile virus 
(WNV), Usutu virus (USUV) or Langat virus (LGTV) at a MOI of 10 and placed 
on ice to allow virus binding to the cell surface but no internalization. After 1 
hour, cells were extensively washed, monolayers harvested and the amount of 
virus bound to the cell surface was determined by RT-qPCR. Virus binding 
values are expressed in cycle threshold values (Ct values). Two independent 
experiments were performed in triplicate each. Bars represent the mean values 
and error bars represent the standard deviation (means ± standard deviation). 

 
Figure S4. Binding inhibition assay with MEF-WT and MEF-αVβ3-/- . Cells were 
first treated with increasing concentrations of recombinant mouse vitronectin 
(0-50 µg/ml), synthetic cyclic arginine-glycine-aspartate (RGD) tripeptide (0-
250 µg/ml) and type I collagen (0-500 µg/ml) for 30 minutes prior to virus 
inoculation. Thereafter, treated cells were shifted to 4°C and inoculated with 
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different flaviviruses at a multiplicity of infection (MOI) of 10 for 1 hour. After, 
monolayers were extensively washed and resuspended in RLT buffer. The total 
RNA was isolated and analyzed by RT-qPCR. Percentage of binding inhibition 
was calculated based on cycle threshold values. Two independent experiments 
were performed in duplicate each. Dots represent the mean of individual 
values from each independent experiment. Dashes represent the median. 

 
Figure S5. Flavivirus replication in Chinese hamster ovary (CHO-K1) cells 
expressing the αV or β3 integrin subunit. Cells were cultivated in 12-well plates 
and inoculated with YFV-17D 17D (a), WNV (b), USUV (c) and LGTV (d) at a 
MOI of 10 for 1 hour at 37°C. Thereafter, cells were washed and incubated for 
48 hours at 37 °C. Supernatants were harvested at 48 hours post-infection and 
viral RNA yields were quantified by RT-qPCR. Bars represent the mean value 
and error bars represent the standard deviation. Three independent 
experiments were performed in triplicate each. Statistical analysis: One way 
ANOVA; *,p≤ 0.05; **,p≤ 0.01; ****,p≤ 0.0001 and ns: not significant (p > 0.05). 
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