1 AUC results for experiments on MHC-I1I

Calculating the area under the ROC curve (AUC) [1] for regression problems requires transforming the initial
problem into a classification problem [2]. In the case of MHC-peptide binding affinities, the classification
problem aims to distinguish between binders and non-binders. To achieve this, a threshold value allowing
to distinguish binders from non-binders is required.

1.1 Single-target experiment

For this experiment, the predicted values were binding energies in kcal/mol. As proposed in [2], we set
a binding affinity threshold of 500nM. Therefore, the threshold value (¢) in nanomolar was converted to
kcal/mol using the technique proposed in [3]:

t = —0.586 x log(500 x 10~%) = 8.50207kcal /mol.

To calculate the AUC, we converted all the binding energies in the dataset to binary classes based on
this binding threshold. Then, for all examples, we predicted the binding energy value (e) and generated a
confidence value that the given example was a binder. This confidence value is given by: ¢ = e —t and then
normalized using all other confidence values to be in the range [0,1]. The latter were used to calculate the
AUC for the experiment.

Table 1: Results of the comparison between AUC values for binding energy predictions obtained from Kernel
Ridge Regression and the GS Kernel versus the RTA [3] method on the dataset proposed by the authors of
this method.

AUC
MHC B chain KRR+GS RTA # of examples
DRB1*0101 0.838 0.749 5648
DRB1*0301 0.781 0.762 837
DRB1*0401 0.753 0.715 1014
DRB1*0404 0.786 0.792 617
DRB1*0405 0.782 0.757 642
DRB1*0701 0.845 0.790 833
DRB1*0802 0.724 0.747 557
DRB1*0901 0.665 0.711 551
DRB1*1101 0.830 0.753 812
DRB1*1302 0.708 0.765 636
DRB1*1501 0.740 0.736 879
DRB3*0101 0.716 0.825 483
DRB4*0101 0.831 0.799 664
DRB5*0101 0.826 0.732 835
H2*TA, 0.860 0.828 526
H2*TA4 0.772 0.814 306
Average: 0.779 0.767




1.2 Pan-specific experiment
The AUC for this experiment was calculated using confidence values as explained above. A threshold of 500
nM was used to discriminate binders from non-binders [2].

Table 2: Results of the comparison between AUC values for binding affinity predictions obtained from Kernel
Ridge Regression and the GS Kernel versus the MultiRTA [4] and the NetMHCIIpan-2.0 [5] methods on the
dataset proposed by the authors of NetMHCIIpan [2].

AUC
MHC B8 chain KRR+GS MultiRTA NetMHCIIpan-2.0 # of examples
DRB1*0101 0.807 0.801 0.794 5166
DRB1*0301 0.775 0.751 0.792 1020
DRB1*0401 0.802 0.763 0.802 1024
DRB1*0404 0.862 0.835 0.869 663
DRB1*0405 0.827 0.808 0.823 630
DRB1*0701 0.891 0.817 0.886 853
DRB1*0802 0.840 0.786 0.869 420
DRB1*0901 0.685 0.674 0.684 530
DRB1*1101 0.900 0.819 0.875 950
DRB1*1302 0.648 0.698 0.648 498
DRB1*1501 0.773 0.729 0.769 934
DRB3*0101 0.690 0.813 0.733 549
DRB4*0101 0.759 0.746 0.762 446
DRB5*0101 0.888 0.788 0.879 924
Average: 0.796 0.773 0.800
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