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A 0.68 £ |0.86 = [0.71 &+ [0.89 + |0.92 + 0.44 + |0.64 £ |0.41 &+ [0.81 + [0.87 + 0.06 £ (0.79 += [0.8 +
0.04 0.0 0.03 0.03 0.02 0.04 0.0 0.03 0.03 0.03 0.02 0.03 0.03
B 0.44 £ |0.82 + [0.56 &+ [0.88 + |0.92 + 0.21 £ |0.63 £ |0.2 + 0.81 £ |0.9 £ 0.2 £+ 0.8 + 0.83 +
0.02 0.03 0.02 0.02 0.0 0.03 0.03 0.03 0.02 0.03 0.03 0.03
C 0.82 + |0.82 £+ [0.66 =+ [0.91 + |0.94 + 0.16 £ |0.55 £ |0.35 + [0.81 + [0.9 + 0.02 £ |0.64 + [0.82 +
0.03 0.02 0.02 0.02 0.01 0.03 0.03 0.03 0.03 0.02 0.01 0.03 0.03
DPA1 0.71 £ |0.95 £+ [0.66 + |— — 0.69 £ |0.94 £ |0.54 + |— — 0.65 £ (0.94 + |—
0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.02
DPB1 0.25 + [0.85+ |0.43 £ |— — 0.25 + |0.84 + |0.42 + |— — 0.34 £ (0.84 &+ |—
0.03 0.03 0.02 0.03 0.03 0.02 0.04 0.03
DQA1l |0.81 + [0.92+ [0.85+ [0.94 £ |— 0.55 + [0.88 = |0.55 + |0.86 & |— 0.71 £ |0.88 & [0.86 +
0.03 0.02 0.02 0.01 0.03 0.02 0.03 0.03 0.04 0.02 0.03
DQB1 [0.83 + [0.91 + [0.88 + [0.91 £ |— 0.54 £ [0.76 = |0.67 + |0.89 £ |— 0.59 £ [0.78 & [0.87 +
0.03 0.02 0.02 0.02 0.04 0.03 0.03 0.02 0.04 0.03 0.02
DRB1 0.7+ |09+ [0.73+ [0.89+ |— 048 £ [0.88 + |0.34 + |0.85 + |— 0.49 £ |0.88 & [0.78 £
0.04 0.02 0.03 0.03 0.04 0.03 0.03 0.03 0.04 0.03 0.03

Supplemental Table 1 - 5’-based scRNA-seq success
Success of predicted genotypes from 5-based scRNA-seq sequences. Values represent mean success +/- SEM
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A 0.41 £+ |0.86 &£ |0.7 & 0.88 £ |0.81 £+ 0.24 £ |0.63 £ |04 £ 0.8 + 0.76 £+ 0.02 &+ |0.59 &+ (0.44 £+
0.03 0.03 0.03 0.03 0.03 0.02 0.0 0.03 0.03 0.04 0.01 0.03 0.04
B 0.26 = |0.82 + |0.56 £ |0.88 £ |0.81 £+ 0.13 £ |0.62 £ |0.2 £+ 0.81 £ [0.78 £ 0.07 &+ 0.6 &+ 0.58 £+
02 0.03 3 0.02 0.03 0.02 0.03 0.03 0.03 0.03 2 0.03 0.04
C 0.48 £ |0.81 £ |0.66 £ |0.9 &+ 0.82 + 0.1 + 0.55 &+ |0.34 &+ |0.81 &+ |0.78 &+ 0.01 &+ |0.47 &+ |0.44 £+
0.02 0.02 0.02 0.02 0.03 0.02 0.03 0.03 0.03 0.03 0.01 0.03 0.04
DPA1 [0.62+ |0.94+ (0.66 + |— — 06+ [093+ 053+ |— — 0.56 £ [0.92 + |—
0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.02
DPB1 |0.21 + [0.84 + (042 + |— — 021 + [0.83+ (041 + |— — 0.21 + [0.83+ |—
0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03
DQA1 [0.72 £+ (091 + [0.74 £ [0.93 £ |— 0.48 & |0.87 £ 047 £+ [0.85 & |— 045+ |0.87 £ [0.72 £
0.03 0.02 0.03 0.02 0.03 0.02 0.03 0.03 0.03 0.02 0.03
DQB1 [053+ [0.9+ (0754 [0.9+ |— 0.35 + [0.75 £ [0.56 £ [0.88 £ |— 03+ [066=+ 0.7+
0.02 0.02 0.03 0.02 0.03 0.03 0.03 0.02 0.03 0.03 0.03
DRB1 |04+ [09+ (0724 (0884 |— 028 + [0.87 + [0.33+ [0.84 + |— 0.29 £ [0.88 + [0.67 +
0.02 0.03 0.03 0.03 0.02 0.03 0.03 0.03 0.03 0.03 0.04

Supplemental Table 2 - 5’-based scRNA-seq accuracy
Accuracy of predicted genotypes from 5’-based scRNA-seq sequences. Values represent mean accuracy +/- SEM
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A 095+ |0.5 £ 1+0 1+0 0.58 £ (0.35 £+ [0.95 &+ [0.95 + 0.38 £ [0.72 £
0.03 0.06 0.07 0.07 0.03 0.03 0.06 0.08
B 0.9 + 0.4 + 1+0 1+0 0.82 £ (0.2 £+ 0.9 + 1+0 0.7 + 0.55 £+
0.04 0.04 0 0.05 0.05 0.06 0.09
C 098 £ |048 £ |098 £ |1 £0 0.85 £ (0.3 + 0.82 + |0.92 + 0.62 £ |0.42 £+
0.02 0.08 0.02 0.06 0.06 0.05 0.04 0.06 0.07
DPA1 095+ |048 £ |— — 0.95 + (0.38 & |— — 092 £ |—
0.03 0.02 0.03 0.04 0.05
DPB1 0.75 £ |0.32 £ |— — 0.75 £ |0.28 & |— — 0.75 £ |—
0.05 0.06 0.05 0.05 0.05
DQA1 J0.78 £ |0.58 + |0.82 + |— 0.72 £ |0.38 & [0.82 &+ |— 0.72 £ |0.58 £+
0.05 0.04 0.05 0.06 0.06 0.05 0.06 0.09
DQB1 |1+£0 015+ (10 |— 0.4 + 0.07 £ (0.92 £ |— 0.05 £ [0.68 £+
0.06 0.06 0.04 0.04 0.03 0.07
DRB1 0.9 + 055+ |[1£0 — 0.9 £+ 0.32 £ (098 £ |— 0.9 £ 0.72 £
0.04 0.06 0.04 0.07 0.02 0.04 0.08
DRB3 [0.32 £ |(0.27 &+ |— — 0.32 £ (0.18 & |— — 032+ |—
0.11 0.11 0.11 0.09 0.11
DRB4 (0.3 + 0.75 £ |— — 0.25 £ |0.25 &£ |— — 025+ |—
0.1 0.1 0.08 0.1 0.08
DRB5 §0.57 £ |0.71 &+ |— — 0.5 £+ 0.57 £ |— — 0.5 £ —
0.08 0.09 0.09 0.1 0.09

Supplemental Table 3 - 3’-based scRNA-seq accuracy
Accuracy of predicted genotypes from 3’-based scRNA-seq sequences. Values represent mean accuracy +/- SEM
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A 1+0 056+ |[1+0 1+0 094+ 025+ |1+0 0.94 £+ 094 £ [0.81 £
0.06 0.06  |0.09 0.06 0.06 |0.13
B 1+0 075+ |1+0 1+0 1+0 025+ |1+0 1+0 1+0 0.75 £
0.09 0.13 0.16
C 1+0 1+0 1+0 1+0 1+0 044 £ 1094 £ |0.94 £+ 1+0 0.31 £
011  [0.06 |0.06 0.16
DPA1 1+0 0.69 £ |— — 1+0 0.69 £ |— — 1+0 —
0.09 0.09
DPB1 [1+0 |075+ |— — 1+£0 [075+ |— — 1£0 |—
0.09 0.09
DQA1 |1+£0 081+ |1+0 — 1+0 044+ |1+0 — 1+0 0.88 +
0.09 0.15 0.08
DQBL 088+ |088+ [1+0 |— 0.88+ 056+ |10 |— 0.88 = |0.88 +
0.08  |0.08 0.08 |0.11 0.08 |0.08
DRB1 1+0 1+0 1+£0 |— 1+0 069+ |[1+0 — 1+0 0.62 +
0.09 0.16
DRB3 J1+0 1+0 — — 1+0 1+£0 |— — 1+£0 |—
DRB4 067+ [1+0 |— — 0.67 £ (033 + |— — 0.67 £ |—
0.1 0.1 0.2 0.1
DRB5 [0.75+ |0.75 + |— — 075+ [05+ |— — 0.75 £ |—
0.18 0.18 18 0.2 18

Supplemental Table 4 - Paired-end bulkRNA-seq accuracy
Accuracy of predicted genotypes from bulk RNA-seq sequences. Values represent mean accuracy +/- SEM
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DRB3 ]0.46 = |0.79 + |0.44 &+ |0.78 & 0.46 + |0.79 + |0.35 £ |0.65 *+ 0.46 + |0.79 £ |— —
0.03 0.04 0.03 0.03 0.03 0.04 0.03 0.04 0.03 0.04
DRB4 ]0.44 £ |0.91 + |0.77 & |0.88 & 04+ |0.69+ |0.14 £ |0.17 + 0.39 + |0.66 £ |— —
0 0.02 04 0.03 0.02 0.04 3 0.03 0.03 0.04
DRB5 ]0.35+ |09+ |0.33+ |0.83 + 0.35 + |0.88 &+ |0.15 £ |0.33 &+ 0.33 + |0.86 £ |— —
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.03

Supplemental Table 5 - HLA-DRB3/5 accuracy
Accuracy of HLA-DRB345 genotypes filtered or unfiltered by KNN copy number classifier. Values represent mean accuracy +/- SEM
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T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2
A 09+ |0.86+ (068 07+ [09+ [089+ 085+ 086+ [0.67+ [0.64+ 033+ 041+ 084+ [0.81+ [08+ [081+ [0.68+ |0.64+ [0.72 %+ [0.66 %
0.02 |0.03 [0.03 |0.03 [0.02 [0.03 [0.03 |0.03 0.03  |0.03  |0.03 |0.03 [0.03 [0.03 [0.03 0.03 0.04 |0.04 [0.04 |0.04
B 0.86 + |0.82 &= [0.52 + |0.56 £+ [0.9 = [0.88 + |0.86 = |0.86 = [0.65 + [0.63 + |0.22 + |0.2+ |08+ |0.81 + [0.83+ [0.83+ [J0.72 4 |0.71 £ [0.75 + |0.74
0.02  |0.02  [0.03 [0.03 [0.02 [0.02 [0.03 |0.03 0.03  |0.03 |0.03 |0.03 [0.03 [0.03 003 |0.03 0.04  |0.04 [0.04 |0.04
C 0.8+ |0.82+ [0.67+ |0.66=+ 09+ [091+ 085+ 088+ [0.55=+ [0.55+ |0.41+ |0.35+ |08+ |0.81 + [0.81 + [0.83+ [0.56 + |0.54 + [0.62 + [0.62 +
0.03 |0.02  [0.03 |0.02 [0.02 [0.02 [0.03 |0.03 0.03  |0.03 |0.03 |0.03 [0.03 [0.03 [0.03 |0.03 0.04  |0.03 [0.04 |0.04
DPA1 [0.96 + |0.95 + |[0.66 + |[0.66 + | — — — — 0.95 + |0.94 + |0.55 + |0.54 + | — — — — 0.94 + [0.93 £ |— —
0.01  |0.02  [0.02 |0.02 0.0l |0.02  |0.03 |0.03 0.01  |0.02
DPB1 0.9 + 0.85 + |0.44 £+ |0.43 &+ |— — — — 0.88 + |0.84 & [0.44 &+ |0.41 = |— — — — 0.88 &+ |0.83 £ |— —
0.02 |0.03  [0.03 |0.02 0.02  |0.03  |0.03 |0.02 0.02  |0.03
DQA1 [0.94 + [0.92 + |0.75 + |0.74 = [0.95 + |0.94 + | — — 09+ |0.88+ |0.45+ |0.47 £ [0.89 + [0.86 £ | — — 0.88 + |0.88 £ [0.78 + [0.74 +
0.02  |0.02  [0.02 [0.02 |0.02 |0.01 0.02 002 |0.03 [0.03 |0.02 [0.03 0.03  |0.02  [0.03 |0.03
DQB1 [0.94 + [0.91 + [0.79 £ |0.75 = [0.93 £ [0.91 + |— — 0.77 + |0.76 £ |0.62 £+ |0.56 £ [0.91 + [0.89 + | — — 0.76 + |0.72 £ [0.86 + [0.83
0.02  |0.02  [0.02 [0.03 |0.02 [0.02 0.03  |0.03 |0.03 [0.03 [0.02 [0.02 0.03  |0.03 [0.03 |0.03
DRB!I [0.93 + [0.9+ |0.71 + |0.73 £ [0.93 + |0.89 + | — — 0.9+ |0.88+ |0.36+ |0.34+ [0.88 + [0.85 + | — — 0.91 + |0.80 + [0.77 + [0.75 +
0.02  |0.02 [0.03 [0.03 [0.02 [0.03 0.02 |0.03  [0.03 [0.03 [0.03 [0.03 0.02  |0.03 [0.03 |0.03
DRB3 [0.82 + |0.82 £ [0.71 + [0.79 + | — - — - 0.82 + |0.82 + |0.62 £ |0.66 £ | — — — — 0.82 + |0.82 £ | — -
0.04 |0.04 [0.05 |0.04 0.04  |0.04 |0.05 |0.05 0.04  |0.04
DRB4 [0.95+ |0.92 + [0.91 + [0.89 + | — — — — 0.81 + |0.69 = |0.15 + |0.17 £ | — — — — 0.79 + [0.66 £ |— —
0.03  |0.03  [0.03 |0.03 0.05 |0.06 |0.05 |0.05 0.05  |0.06
DRB5 [0.91 + |0.91 + [0.77 + [0.84 + | — — — — 0.91 + |0.91 & [0.49 + [0.33 + | — — — — 09+ |00+ |[— —
0.04  |0.04  [0.06 |0.05 0.04  |0.04  |0.07 |0.07 0.05 |0.04

Supplemental Table 6 - Reproducibility of genotype prediction accuracy
Accuracy of predicted genotypes from repeated sampling of individuals at time point 1 (T1) and time point 2 (T2). Values represent mean
accuracy +/- SEM
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MHC 09+ |0.89 £ |0.87 £ |0.67 + |0.67 = |0.3 £ 0.86 £ |0.84 + |0.76 £ [0.41 + |0.62 £+ |0.29 + 0.78 £ [0.74 + |0.74 £+ |0.45 £+
All 0.02 0.02 0.02 0.01 0.01 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02 0.0 0.02 0.02
MHCIJ§09+ |0.89 £ |0.83 £ (0.63 &+ |0.89 & |0.81 £+ 0.85+ |0.84 &+ |0.6 £ [0.31 £ |0.8 &+ |0.78 £ 0.64 £ [0.56 = [0.56 &+ |0.49 +
0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.03
MHC 09+ |09+ |09+ |0.68+ |0.54+ |00 0.87 £ |0.84 + |0.84 £ |0.46 = |0.52 + |0 £ 0 0.85 £+ [0.83 + (0.83 £ |0.42 £+
11 0.02 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.01
A 0.89 + |0.89 =+ |0.86 £ [0.7 £ |0.88 £ |0.81 £ 0.84 £ |0.82 &+ |0.63 £ |04 £ |0.8 % |0.76 £ 0.64 £ [0.59 = (0.59 £+ |0.44 £
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.03 0.03 0.04
B 0.88 + |0.88 = |0.82 £ |0.56 &+ |0.88 £ |0.81 £ 0.84 £ |0.85 &+ |0.62 £ [0.2 £ |0.81 &+ |0.78 £ 0.68 £ [0.6 £ |0.6 = |0.58 £
0.02 0.02 0.03 0.03 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04
C 0.92 + |0.91 £+ |0.81 £ |0.66 = |0.9 &= |0.82 £ 0.86 £ |0.84 + |0.55 £ [0.34 + |0.81 &+ |0.78 £ 0.59 £ [0.47 &+ (0.47 £+ |0.44 £+
0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04
DPA1 §0.94 + |0.94 £+ |0.94 £ (0.66 &+ |— — 0.93 £ |0.93 &+ |0.93 £ [0.53 £ |— — 0.92 £+ [0.92 + (0.92 £ |—
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02
DPB1 §0.84 + |0.84 £ |0.84 £ |(0.42 + |— — 0.83 £ |0.83 &+ |0.83 £ [0.41 + |— — 0.83 £ [0.83 &+ (0.83 £ |—
0.03 0.03 0.03 0.02 0.03 0.03 0.03 0.02 0.03 0.03 0.03
DQA1 §0.91 &+ |0.91 £ |0.91 £+ |0.74 + |0.93 £ |— 0.87 £ |0.87 &+ |0.87 £ |0.47 £ |0.85 + | — 0.87 £ [0.87 + (0.87 &+ |0.72 £
0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.03 0.03 0.02 0.02 0.02 0.03
DQB1 09+ |09+ |09+ |0.75+ |09+ |— 0.88 £ (0.75 &+ |0.75 £ |0.56 £ |0.88 &+ | — 0.79 £ [0.66 = (0.66 = |0.7 £+
0.02 0.02 0.02 0.03 0.02 0.02 0.03 0.03 0.03 0.02 0.03 0.03 0.03 0.03
DRB1 J09+ |09+ |09+ |0.72 4 |0.88 £ |— 0.87 £ |0.87 &+ |0.87 £ |0.33 £ |0.84 &+ | — 0.88 £ [0.88 + [(0.88 &+ |0.67 £
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04
DRB3 0.8+ |08+ |0.8+ |0.77 & |— — 0.8+ |08+ |0.8&% [0.64 % |— — 0.8+ (08 (08% |—
0.04 0.04 0.04 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04
DRB4 §0.92 + |0.92 £+ |0.92 £ (0.89 + |— — 0.69 £ |0.69 + |0.69 £ [0.17 £ |— — 0.66 £ [0.66 = (0.66 £+ |—
0.02 0.02 0.02 0.02 0.04 0.04 0.04 0.03 0.04 0.04 0.04
DRB5 §0.88 &+ |0.88 = |0.88 £ (0.8 + |— — 0.88 +£ |0.88 &+ |0.88 £+ [0.31 = |— — 0.86 £ [0.86 = (0.86 = |—
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.03 0.03

Supplemental Table 7 - Composite genotype accuracy
Success of predicted genotypes from using decision tree-based composites. AOP = arcasHLA, OptiType, and PHLAT,
AO = arcasHLA and OptiType. Values represent mean accuracy +/- SEM




