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Supplemental Figure 1: Accuracy of HLA genotype predictions from alternate sequencing
platforms

Mean accuracy of predicted genotypes compared to molecular genotyping from A) 3’-based
scRNA-seq and B) paired-end bulk RNA-seq data



A A B ® DPA1 DPB1 DQA1 DQB1
1o oeo0o| 8]l 0l1228e¢e0 - 4
74_01 gg_ 2: 8 18_ 014 o o e o 696 01N-e e e 06 01{0 000 06 0919-0-0-8
68 0210000 5_1_ 3| 17.01{eocoo0o0 584 01do @ @ —
4 0240 O @ O O -
o1 s ceos E132538| 100190800 MO |y oilees  |05tiie e e | 05010000
36 01{s 0 0 00| 3101188888| 001100000 340140 = )
27050 o 0|31 §:.. 82| 1505100000 . 050872 °*° | 05 03{0000
34 02{eee0@0 §§7 4:?(§??? 1502160600 200 )
8 01 i . 05_05 @080
34 011@0@00| 45 0]je 00 06| 1402100000 0301-00@ 180110 @ = 06_020030 | 14 04{e o oo Count of allele
33 0310 0@ 00 %g—i-ooooo 12 031@oceoo0 17.011@0 @ 14 02qe o e o in dataset
_ 017 1 05 03{e0ee® | 13 04 J-b-4-L in datase
33 01{®e 0 @00 2147 %- 12_ 0210 ® @ ® O 16_01{e @@ 06_01{@O00O0
4 —07 1 4-4e o e 00 o 5
3201180000 5 (1{TTT s 060 12_01{@00 | 0501 @000 ]
31 01{@ece00 lesesa| 08021@0@00 _ 05_031@000 O 25
i %-0 o0 00 - 02_07-e® o e 135 01{@0 @
30 021@@0 @0 ig)- 8 08 0110 ©® © 0 04 0240 0 e o C)W
30_01{e 00004 — é: 5| 07_06He o e o e 131.01qe o e 05_02 1@ @00
ig,g?'??::co) — g:ééséé 07 04{e @@ @0 13 01H@ 0o 04 0140000 05 01 O 100
017 071 11.01{e 00 —
26 01100 @0 0| 38~ %g ? 3 gg 8;—8? 02 06100 @ 107*01 11l 03_03-00@0
25 01{@ 00 00| 3/0ileces o - -1 04_021@000 Accurac
24 3310 00 %739299 06_021@0@00 105 01{@©® | 03.02{® 0 ®0 s
24 2548 0 s 00 53?3: 2eo s 05.011@0000 104 01{@ O ® 04 01{@ 00 ®
24 07{® © ® @ ®| 32027 04_09N-e o e o e - 03_01- @000 0.75
24 034 o e o 22: :????? 04 06{e o ® o o 02702'(303 10011000 03 191@c @@
24_021@00C0O) 5:- g;g ©000| 0403100000 09 01qeoc e 02_014/0000 0.50
23 17{0 0 0 @ @®| 78011 06_014e o o i
_ rg: 1199099 04 01 @O@CO _ o 05i00@0 |03031@0@0 0.25
23 011@ 00O ®O| 15751 00 00| 03 06{e o e 0o 05_011@00 -
11011 @@@00) 13-741s 202 ¢
03_011 IR s s s s| 03 05{ecece 02_01-@00 04_02 01 04-00@0 | 0302 0.00
02:07_...00.0..0 jrjeesee 03_04 9@@O0 04_01 o5 o1
02.06{00®00| {3 1188888 -0 %000 0 01l@00 | 10370000
02 0240 o 0o | 1407199900 03 02100000 -
— 021380 0| 02 10de o oo i 02 024000 0102 02_021@0O®0O
= i- 3 01_03
:Gééééé 02.02{@0@00
283 01_021@@@00
Qv il @ QTSR @ AT IR @
LTS S S G

B scHLAcount
arcasHLA
HLAminer

PHLAT
OptiType
scHLAcount

OptiType
scHLAcount

OptiType Accuracy
scHLAcount 1.00

arcasHLA

0.75
OptiType
scHLAcount
arcasHLA
HLAminer
PHLAT
OptiType
scHLAcount
arcasHLA
HLAminer
PHLAT
OptiType

scHLAcount
arcasHLA
HLAminer
PHLAT
OptiType

scHLAcount
EiIEESHLA I B H N

miner I

PHLAT [N B | 0 1NN |
OptiType

0.50

0.25

0.00

Lada

Sample

Supplemental Figure 2: Accuracy of HLA genotype predictions by allele and sample

A-B) 2-field accuracy of HLA genotype predictions. A) Mean accuracy based on identity of true
allele from molecular genotyping. Size representative of count of allele throughout entire dataset. B)
Accuracy of genotype prediction for each.
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Supplemental Figure 3: HLA-DRB345 kNN classifier performance

A,C,E) Input DRB345 / DRB1 read ratios and B,D,F) kNN model performance ROCs from A-B)
5’-based scRNA-seq, C-D) 3’-based scRNA-seq, and E-F) paired-end bulk RNA-seq. Distribution of
HLA-DRB345 : HLA-DRB1 read ratios by locus and ground truth allele copy number used by kNN
classifier. Colored distributions represent sequencing platform as indicated above. Where present,
grey represents 5’-based scRNA distribution as reference. Points represent ratios from individual
samples overlaid along X-axis.
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Supplemental Figure 4: Effect of sequence sampling depth on HLA predictions
Number of alleles identified based on number of reads aligned to the indicated locus. Raw
sequencing data sampled to 100%, 10%, 1%, and 0.1% of original sample read total.
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Supplemental Figure 5: Agreement between genotype predictions at different time points
Mean accuracy of predicted genotypes compared to molecular genotyping at A) time point 1 and B)
time point 2. C) Expected mean agreement between genotype predictions at type point 1 and type
point 2 as represented by the joint probability of an accurate prediction at each time point. D) The
observed mean agreement between predicted genotypes at time point 1 and time point 2.
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Supplemental Figure 6: Composite accuracy
A-B) Decision trees for identifying the highest accuracy genotyper based the set of available

genotyper predictions, locus, and field. Trained on predictions from A) arcasHLA, OptiType, and
PHLAT or B) only arcasHLA and OptiType. Tuned on 70% test set with 10-fold cross validation.

AUC based on performance on 30% hold-out test set. B-C) Mean accuracy of individual and

composite genotype predictions across B) individual loci and D) loci classes. E) Total runtime of
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individual and composite genotyping pipelines for each sample. Total runtime represents steps from
mapping of all reads through genotyping of HLA loci.
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Supplemental Figure 7: Effect of genotype prediction accuracy on allele-specific expression
ratios across HLA loci

(A-B) Same representative sample as included in Figure 7. A) UMAP plots colored by cell-specific
expression frequency of the most highly expressed HLA allele determined by scHLAcount. The
reference genotype from each genotyper used by scHLAcount is annotated. Columns specific HLA
loci. Rows represent the specific genotyping algorithm used to determine the reference genotype
supplied to scHLAcount to calculate allele specific expression. Blank plots represent HLA loci for
which a specific genotyping algorithms does not generate predictions. B) For each HLA loci (rows)m
summary log-odds ratios of dominant allele across all cells in cDC cluster determined by random
effects model. Error bars represent summary standard error.
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Supplemental Figure 8: Effect of genotype prediction accuracy on accuracy of HLA-A allele
specific expression ratios

Correlation of ground truth- and genotyper-derived HLA-A allele log-odds ratio from all samples and
cell types. Rows reflect correlations stratified by underlying genotype prediction accuracy, as well as
final row containing all predictions.



