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Figure S2: Relationship between B-cell epitope sequence predictions and curated epitope

categorizations.
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The 10 proteins used as cluster representatives (Table 1) were used to compare the BEPI predictions
with experimental B-cell epitope (BEPI)contact points. BEPI contact locations were obtained from
Smith et al [1] Table | and adjusted for the presence of a signal peptide in all protein amino acid
coordinates in the current work. The B-cell epitopes of H3N2 HA1 have been well characterized for
several isolates [2]. A code of 1 was given to each amino acid location in the prediction arrays that
matched these positions and all other positions were treated as missing data and coded as 0 (no
negative predictions were made). A NN based on training with BepiPred 1.0 output as described
previously [3,4] was used to compute a probability value for each amino acid in the primary sequence to
be found within a BEPI and these probabilities were then standardized to zero mean and unit variance.
This also uses amino acid principal components and neural network (NN) predictions, trained and cross
validated on the output of a large random peptide set submitted to BepiPred 1.0
(cbs.dtu.dk/services/BepiPred) [4]. This NN (a BepiPred 1.0 mimic) was then used to predict sites in the
influenza HA1 proteins associated with antibody binding domains and which, when mutated, are
associated with large changes in the binding patterns of polyclonal antibodies used as standard
references [1]. As BepiPred relies heavily on the work of Parker [5] and Hopp and Woods [6], it is
effectively a structural predictor. The output is not an “epitope” prediction per se, but rather a
probability that a particular amino acid (within a window + 4 amino acids) is on the outside of a protein
and thus could be a contact point for a binding antibody. It does not predict whether such amino acids
are participants in a more complex 3-D epitope configuration.
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As described above for MHC binding predictions( Supplemental S1), the performance of the B-cell

epitope predictor was evaluated as the AROC and a confusion matrix determined. The standardized

probabilities were then used as predictors of BEPI contact points by 5 k-fold training in the recursive

partitioning platform of JMP. The recursive partitioning platform was set to seek the optimum cut-point

in the probability data for predicting a potential BEPI contact point. A total of 3438 predictions were

made for the 10 proteins with 45 marked contact points per protein. The overall statistics are given in

the Figure panel above. The optimum cut-point was found to be 1.3 standard deviation units. The

AROC was calculated as 0.945 and the resulting true positive rate was 0.6. Experimental testing

revealed that the K-fold cross validation process which is the best to use for these purposes is somewhat

compromised by the very large number of non-contact (missing) points relative (300 of 345 total) to true

(45 of 345 total) contact points because the 20% random sample selected in the K-fold process can have

highly variable numbers of true positives to work with.
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