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Supplementary Fig. S3. Conformational stability and membrane-fusion properties of the HA point 
mutants of HK and R5.  

(a) pH of acid-induced conformational transition. Solid-phase adsorbed viruses were incubated in acidic 
buffers for 15 min at 37°C, returned to PBS and treated with proteinase K. Viral binding of peroxidase-labeled 
fetuin was assayed, and pH values that corresponded to 50% reduction of HA binding activity (pH50) were 
determined from binding-versus-pH curves.  

(b) pH threshold of polykarion formation. MDCK cells were infected with 1 FFU/cell, cultured overnight, 
treated with trypsin and exposed to different pH for 10 min at 37°C. After returning to neutral medium and 
incubation for 3 h the cells were fixed, stained with Gimsa stain and analysed under the microscope. The data show 
highest pH values at which formation of polykaryons was detected.  

(c) Inhibition of viral infection by ammonium chloride. MDCK cells were infected in the presence of 
various concentrations of NH4Cl, incubated overnight, fixed, and immunostained for NP. Concentrations of NH4Cl 
that reduced numbers of infected cells by 50% (IC50) were determined from dose-response curves. Figures show 
data points, geometric mean and SDs from 2 to 8 experiments performed on different days with 2 to 6 replicates 
each. Data in panels a and c were analysed using general linear mixed models in R 3.6.0. Concentration was log-
transformed before analysis. Day was included as a random intercept.  

Figures show data adjusted for day. In panel b, due to the low resolution of the assay (with only 3 distinct 
pH values), pH was analysed as an ordinal variable using an ordered logistic regression model. Multiple tests of 
contrasts within these models were done using simultaneous tests for general linear hypotheses, and P values were 
adjusted using the single step method. In all panels, vertical dotted line separates point mutants of HK and point 
mutants of R5. Red asterisks depict point mutants that were significantly different from their parental viruses, either 
HK or R5. No significant difference was observed between HK and R5 in these assays. 
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