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Table S1. The HI dataset used in the study including the pairwise two-way rNHT distances between viruses, the HA1 protein
sequences for the virus and the sources for the HI dataset for influenza A (H1N1), A (H3N2) and B viruses, respectively
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Figure S1. The pairwise two-way rNHT distances for influenza A (H1N1) (A), A (H3N2) (B) and B (C) virus, respectively.
For a pair of NHT distances, the smaller one was displayed along the y-axis, while the larger one was displayed along
the x-axis. PCC and SCC refer to the Pearson and Spearman Correlation Coefficient respectively between the two-way
rNHT distances. The pairs of NHT distances in the gray rectangle region refer to those disagree with each other in de-
termining the antigenic variant with the cutoff 4.
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Figure S2. Comparison between the pairwise two-way rNHT distances with the virus generating antisera isolated chro-
nologically for influenza A (H1N1), A (H3N2) and B viruses. "***", p-value < 0.0001.

Table S2. The correlation between the changes on HA1 protein and the difference of the rNHT distances for influenza A
(H1N1), A (H3N2) and B virus. Epitopes A~E for influenza A (H1N1), A (H3N2) and B virus were adapted from Deem’s
(2009), Bush’s (2000) and Ni's (2013) work, respectively. PCC, pearson correlation coefficient; SCC, spearman correlation
coefficient; RBS, receptor-binding site; N-gly, N-glycosylation sites. All the residues on HA1 were numbered according to
each (sub)type

Table S3. Summary of the least squares linear models in influenza H1N1, H3N2 and B virus which take the changes on HA1
protein (see Table S2) as variables to explain the variability of the differences of the pairwise two-way rNHT distances

H1N1 H3N2 B
Number of variables 49 57 21
p-value < 2.2e-16 <2.2e-16 < 2.2e-16
Multiple R-squared 0.54 0.50 0.45
Adjusted R-squared 0.46 0.45 0.42

Table S4. The performance of PREDAC-H3 in determining the antigenic relationship for those viral pairs with rNHT distance
in the bin of 4~8 (= 4 & < 8) for influenza A (H3N2) virus

Method Accuracy Sensitivity Specificity
PREDAC-H3 0.65 0.51 0.81
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