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APPENDIX
A1 ADDITIONAL EXPERIMENTAL RESULTS

A1.1 Hyperparameter Search Space

The search space of hyperparameters includes batch size {32, 128}, number of layers {1, 2}, filter size
{1, 3,5}, number of filters {8, 16, 64} and the size of output layer {8, 16, 64}.

A1.2 Model Architecture Comparison

Table [AT] [A2] [A3] and [A4] present the average percentage improvement of our models over the baseline
MHCflurry with MS. Models are trained with BLOSUM +0nehot +Deep and selected with respect to 4
different metrics (i.e., AR1g9, HR100, AUC and ROCs, respectively).

A1.3 Encoding Method Comparison

Table [A5] [A6] and [A8] present the average percentage improvement of the 7 encoding methods
over the baseline encoding method BLOSUM. We used SpConvM with H,, as the model to evaluate encoding
methods and their combination. We trained the models and selected the hyper-parameters with respect to 4
different metrics (i.e., AR1gg, HR10g, AUC and ROCs, respectively).
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Table A1l. Performance Comparison over MHCflurry with MS (AR;qp; BLOSUM+0Onehot+Deep)

Model loss ARjg0 HRigo ARs090 HRsg9 AUC ROCs; ROCqg
H, 808 479 356 593 636 992 10.01

ConvM H 636 450 133 450 521 657 5.92
H, 658 349 136 326 563 725 605

MS -5.17 -7.93 -6.69 -1.93 124 -351 -3.36

H, 1075 7.58 8.06 9.61 8.68 18.84 16.29

socome  Hi 1010 539 587 669 7.39 1409 10.97
pLonv H;, 1059 828 532 747 735 1466 11.56
MS 736 754 327 574 5.16 1566 11.68

H, 1095 674 662 795 645 1587 11.45

MHCEL H 861 732 537 608 571 1075 9.39
UITY o, 820 419 487 587 492 11.79  7.99

MS 000 0.00 000 0.0 000 0.00 0.00

The values in the table are percentage improvement compared with the baseline MHCf lurry with
MS. Models are trained using BLOSUM+0nehot+Deep encoding methods, and selected with respect to
AR100 and evaluated using the 7 evaluation metrics. The best improvement with respect to each metric

is bold.

Table A2. Performance Comparison over MHCflurry with MS (HR1(o; BLOSUM+0nehot+Deep)

Model loss ARj1g90 HRigo ARs090 HRsg9 AUC ROCs; ROCqg
H, 572 689 3.15 566 7.11 12.78 10.81

ConvM H 489 554 247 350 627 734 835
H, 475 5.88 093 3.62 624 721 7.29

MS -857 021 -8.00 -123 1.65 -245 -247

H, 986 885 7.89 859 9.12 19.29 18.11

socome Hi 818 7.64 646 664 844 1559 14.08
P H, 735 85 502 641 796 1321 14.04
MS 7.10 805 249 495 630 1517 125

H, 10.11 854 7.14 921 6.09 16.00 14.65

MHCEL H 878 660 555 595 550 13.19 1130
UITY O H, 650 620 5.08 547 4.69 12.19 8.12

MS 000 0.00 000 0.00 0.00 0.00 0.00

The values in the table are percentage improvement compared with the baseline MHCflurry with
MS. Models are trained using BLOSUM+0nehot+Deep encoding methods, and selected with respect to
HRj00 and evaluated using the 7 evaluation metrics. The best improvement with respect to each metric

is bold.
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Table A3. Performance Comparison over MHCflurry with MS (AUC; BLOSUM+0nehot+Deep)

Table A4. Performance Comparison over MHCflurry with MS (ROC5; BLOSUM+0nehot+Deep)

Model loss ARj1gp HRigo ARs00 HRs09 AUC ROCs; ROCqg
H, 683 228 503 734 344 969 855

ConyM H 300 3.12 388 688 3.16 541 581
H, 366 -0.63 301 583 281 443 3.58

MS -9.12 -845 -546 231 -052 -562 -545

H, 1027 442 924 10.08 5.09 17.20 15.06

socome  Hi 718 284 812 831 442 1236 1063
pLonv H< 754 298 7.69 725 444 11.57 10.04
MS 431 249 528 478 286 11.68 9.47

H, 808 161 745 835 430 11.02 11.05

MHCEL H 764 396 631 761 356 863 7.63
WY g, 739 164 581 674 341 932 768

MS 000 0.00 000 0.0 0.00 000 0.00

The values in the table are percentage improvement compared with the baseline MHCf lurry with MS.
Models are trained using BLOSUM+0nehot+Deep encoding methods, and selected with respect to AUC
and evaluated using the 7 evaluation metrics. The best improvement with respect to each metric is bold.

Model loss ARqg9 HRig90 ARsgo HRs090 AUC ROCs ROCqg
H, 838 671 323 686 514 591 4.63

ConyM H, 333 516 096 552 422 522 256
H; 836 795 335 583 501 540 3.70

MS -11.59 -575 -8.19 -2.14 023 -7.20 -8.84

H, 1278 1581 8.31 11.11 7.29 15.03 10.52

Socomed Hi 1171 988 545 812 620 1209 7.72
P H, 10.18 809 7.40 9.8 6.65 1038 8.09
MS 525 3.68 296 481 449 1354 6.87

H, 1120 1153 7.09 7.44 632 1038 831

R . ¢ 187 036 0.09 1.16 3.22 1376 9.80
WY g, 764 825 583 628 536 866 7.74

MS 000 0.00 000 0.00 0.00 0.00 0.00

The values in the table are percentage improvement compared with the baseline MHCf lurry with MS.
Models are trained using BLOSUM+0nehot+Deep encoding methods, and selected with respect to ROCs
and evaluated using the 7 evaluation metrics. The best improvement with respect to each metric is bold.

Table AS. Encoding Performance Comparison on SpConvM with H, (AR1qg)

RCNN4PMHC

encoding AR100 HRwo AR500 HR500 AUC ROC5 RUC10
BLOSUM 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Onehot -6.04 -409 -6.00 -1.75 -1.13 -538 -5.34
Deep -474 -098 -255 -0.09 -0.13 026 -1.17
BLOSUM +0nehot -0.62 -0.06 -0.62 1.68 027 317 1.22
BLOSUM +Deep 143 333 0.66 262 057 488 273
Onehot +Deep -4.10 -3.16 -2.64 -037 0.01 -1.83 -2.29
BLOSUM +0nehot +Deep 0.15 -0.15 -0.47 3.53 0.53 6.29 3.53

The values in the table are percentage improvement compared with the BLOSUM encoding method. Models are
selected with respect to AR1og and evaluated using the 7 evaluation metrics. The best improvement with respect
to each metric is bold.
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Table A6. Encoding Performance Comparison on SpConvM with H,, (HR1og)

encoding AR190 HRigo ARs00 HR50990 AUC ROC; ROCqg
BLOSUM 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Onehot -6.20 -3.31 -5.71 -3.85 -0.69 -7.10 -5.47
Deep -3.81 -044 -2.64 -021 0.26 -0.36 0.09
BLOSUM +0nehot -1.47 098 -0.70 -0.04 0.11 1.61 0.85
BLOSUM +Deep -040 245 -0.30 057 0.28 3.39 1.97
Onehot +Deep -6.45 -248 -434 -1.71 -0.55 -3.08 -3.13
BLOSUM +0Onehot +Deep 0.58 0.07 098 2.16 0.75 4.56 3.50

The values in the table are percentage improvement compared with the BLOSUM encoding method. Models are
selected with respect to HR100 and evaluated using the 7 evaluation metrics. The best improvement with respect

to each metric is bold.

Table A7. Encoding Performance Comparison on SpConvM with H, (AUC)

encoding AR1go HRigo ARs00 HR500 AUC ROCs; ROCqg
BLOSUM 0.00 0.00 0.00 000 0.00 0.00 0.00
Onehot -6.75 -4.84 -437 -2.55 -091 -6.85 -534
Deep -3.31 -0.59 -2.09 -0.71 -0.19 -1.06 -1.49
BLOSUM +0nehot 045 097 022 052 0.09 141 1.02
BLOSUM +Deep 095 -084 1.09 158 055 325 2.00
Onehot +Deep 290 -340 -2.68 -1.56 -0.39 -4.13 -3.26
BLOSUM +0nehot +Deep 0.77 -0.67 143 1.05 0.62 590 3.95

The values in the table are percentage improvement compared with the BLOSUM encoding method. Models are
selected with respect to AUC and evaluated using the 7 evaluation metrics. The best improvement with respect to

each metric is bold.

Table A8. Encoding Performance Comparison on SpConvM with H,, (ROCs)

encoding AR,100 HR100 AR500 HR500 AUC ROC5 ROC10
BLOSUM 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Onehot -7.96 -7.56 -5.22 -2.32 -1.05 -5.61 -481
Deep -229 -0.84 -2.76 -0.78 -0.54 -0.69 -1.28
BLOSUM +0nehot 124 -0.16 0.18 040 0.00 138 1.12
BLOSUM +Deep 284 015 141 190 0.60 320 3.14
Onehot +Deep -4776 -290 -331 -1.28 -0.61 -2.58 -2.30
BLOSUM +0Onehot +Deep 2.57 0.20 2.08 146 0.82 383 347

The values in the table are percentage improvement compared with the BLOSUM encoding method. Models are
selected with respect to ROC5 and evaluated using the 7 evaluation metrics. The best improvement with respect to

each metric is bold.
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